Digitized  by  the  Internet  Arcinive 

in  2009  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/p2journalche94chem 


JOURNAL 

OF 

THE    CHEMICAL    SOCIETY. 

ABSTRACTS    OF    PAPERS. 

ON 

PHYSICAL,   INORGANIC,   MINERALOGICAL, 
PHYSIOLOGICAL,    AGRICULTURAL, 

AN'D 

ANALYTICAL    CHEMISTRY. 


E.  C.  C.  Baly. 

Horace  T.  Browx,  LL.D.,  F.RS. 
A.  W.  Crossley,  D.Sc,  Ph.D.,  F.R.S. 
Wyndham  R.  Dunstan,  M.A.,  F.R.S. 
M.  0.  FoRSTER,  D.Sc,  Ph.D.,  F.R.S. 
J.  T.  Hewitt,  M.A.,  D.Sc,  Ph.D. 


€omnnttn  of  publication : 

t   R.  Meldola,  F.R.S. 
G.  T.  Morgan,  D.Sc. 
Sir  W.  Ram.say,  K.C.B.,  LL.D., F.R.S. 
A.  Scott,  M.A.,  D.Sc,  F.R.S. 
T.  E.  Thorpe,  C.B.,  LL.D.,  F.R.S. 
John  Wade,  D.Sc. 


€bitor : 
J.  C.  Cain,  D.Sc,  Ph.D. 

^nb-@bitor : 
A.  J.  Greenaway. 

§issistant  Sub-(Ebitor : 
C.  H.  Desch,  D.Sc,  Ph.D. 


.So. 


E.  F.  Armstrong,  Ph.D.,  D 

C.  Y.  Baker,  Ph.D.,  B.Sc 

G.  Barger,  M.A.,  D.Sc 

R.  J.  Caldwell,  D.Sc. 

W.  A.  Davis,  B.Sc. 

H.  M.  Daw.son,  Ph.D.,  D.Sc. 

T.  EwAN,  B.Sc,  Ph.D. 

J.  V.  Eyee,  Ph.D. 

W.  H.  Glover,  Ph.D. 

E.  Goulding,  D.Sc. 

P.  Haas,  B.Sc,  Ph.D. 

W.  D.  Halliburton,  M.D.,  F.R.S. 

T.  A.  Henry,  D.Sc. 

E.  Horton,  B.Sc 

Z.  Kahan,  B.Sc. 

L.  De  Koningh. 

A.  McKenzie,  M.A.,  D.Sc 


gjibstractors : 

X.  H.  J.  Miller,  Ph.D. 

Cx.  T.  Morgan,  D.Sc 

J.  C.  Philip,  M.A.,  Ph.D. 

T.  H.  Pope,  B.Sc. 

W.  Robertson. 

E.  J.  RussEL,  D.Sc. 

S.  B.  Schryver,  D.Sc,  Ph.D. 

G.  Senter,  Ph.D.,  B.Sc. 

W.  P.  Skertchly. 

C.  Smith,  D.Sc. 

L.  .T.  Spencer,  M.A. 

J.  J.  SiDBOROUGH,  Ph.D.,  D.Sc. 

A.  Jamieson  Walker,  Ph.D.,  B.A. 

M.  A.  Whiteley,  D.Sc. 

W.  0.  Wootton,  B.Sc. 

G.  Young,  Ph.D. 


1908.     Vol.  XCIV.     Part  II. 


LONDON: 
GURNEY   &   JACKSON,    10,    PATERNOSTER   ROW 

1908. 


^b 


Ch}l 


Richard  Clay  &  Sons,  Limited 

bread  street  hill,  e.c.,  and 

bunoay,  suffolk. 


ft 

C  oV>  i 


•4 


I 


JOURNAL 


OF 


THE    CHEMICAL    SOCIETY. 


ABSTRACTS    OF    CHEMICAL    PAPERS    PUBLISHED    IN 
BRITISH  AND  FOREIGN  JOURNALS. 

PART   II. 


General  and  Physical   Chemistry. 


The  Development  of  General  and  Physical  Chemistry  in 
the  last  Forty  Years.  Walther  Nernst  {Ber.,  1907,  40, 
4617— 4626).— A  lecture  delivered  before  the  German  Chemical 
Society.  W.  H.  G. 

Refractometric  Researches.  Johan  F.  Eykman  {Chem.  Zentr., 
1907,  ii,  1205—1211  ;  from  Chem.  Weekblad,  1906,  3,  653—662, 
685—693,  701—715  ;  1907,  4,  41— 52).— In  previous  papers  (Abstr., 
1893,  ii,  1  ;  1894,  ii,  173 ;  1895,  ii,  33,  65  ;  1896,  ii,  133  ;  1897,  ii,  1), 
it  has  been  shown  (1)  that  the  molecular  dispersion  and  refraction  of 
atoms  and  groups  of  atoms  in  different  compounds  can  only  be 
regarded  as  constant  if  such  atoms  or  groups  exert  identical  functions 
in  the  compounds ;  (2)  that  the  constants  for  the  atoms  and  groups, 
and  even  for  the  CHo  increment  of  homologous  series,  have  not  yet 
been  determined  with  sufficient  accuracy,  and  (3)  that  it  is  not 
possible  to  find  a  simple  general  formula  which  will  render  the  mole- 
cular refractions  and  dispersions  independent  of  the  temperature,  and 
that  the  Lorenz  formula  gives  the  least  useful  results. 

In  the  present  paper,  the  author  deals  with  (a)  the  refraction  of 
homologous  compounds  for  different  rays  of  the  visible  spectrum ; 
(6)  with  the  applicability  of  Cauchy's  formula ;  (c)  with  the  relation  of 
the  dispersion  quotients ;  (d)  with  the  influence  of  ring  formation  and 
(e)  of  the  double  carbon  linking  on  dispersion  and  refraction. 

The  values  of  n  for  the  hydrocarbons  CgHj,  and  CgoH^,,;  for  the  a,  ft, 
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and  y  hydrogen  rays  have  been  determined,  and  from  them  the  mole- 
cular refractions  have  been  calculated  by  the  formuhe  and  corrections 
of  Gladstone  and  Dale,  Lorenz,  and  Eykman.  By  subtracting  the 
values  found  for  CgHis  from  those  found  for  C.^oHge,  and  dividing  the 
difference  by  24,  the  following  molecular  i-efractions  for  CHg  were 
obtained  for  red  light,  r :  7-7664  (G.  and  D.),  4-6101  (L.),  10-253  (E.). 
The  dispersions,  also  measured  from  r,  were  for  a,  +00053;  f3, 
+  0-1443;  y  +0-2238  (G.  and  D.) ;  a,  00031;  /?,  0-0750  ;  y,  0-1156 
(L.);  and  a,  0-007  ;  13,  0-179  ;  y,  0-278  (E.).  Starting  from  octane, 
by  means  of  these  values  the  corresponding  values  have  been  calculated 
for  the  two  hydrogen  atoms  at  the  ends  of  the  chain :  r,  2'143 ; 
a,  2-144;  (3,  2-158;  y,  2-172  (G.  and  D.)  ;  r,  2-121;  a,  2-120; 
P,  2-148;  y,  2-170  (L.) ;  and  r,  3-727;  a,  3-726;  (3,  3-759;  y,  3-792 
(E.)  ;  or,  starting  from  methane,  2-12  (G.  and  !>.),  20  (L.),  and 
3-85  (E.). 

The  constants  calculated  by  means  of  Cauchy's  formula  are  in  good 
agreement  with  those  found  in  the  region  y  —  r.  According,  however, 
to  the  degree  in  which  constitutional  functions  appear  in  a  compound 
which  abnormally  increase  the  dispersion,  Cauchy's  formula  is  more  or 
less  inapplicable.  The  i-atio  Jip-a  '•  Hy-a  according  to  this  formula  is 
1  : 1-563.  The  ratio  found  for  CHo  is  1  : 1-572,  whereas  in  the  case  of 
ethyl  ^>methoxycinnaniate  it  is  1:1-786,  and  in  that  of  ethyl 
cinnamenylacrylate  is  1:1-828.  As  the  dispersion  quotients  vary 
from  the  normal,  so  are  the  molecular  refractions  abnormally  increased 
and  differ  from  the  values  calculated  from  the  so-called  atomic 
constants.  Since  the  cause  of  this  variation  lies  in  differences  of 
constitution,  it  follows  that  the  comparison  of  different  compounds  by 
means  of  moan  atomic  refraction  values  has  but  little  significance. 

Contrary  to  liriihl's  opinion,  the  increment  for  double  linkings  is 
not  constant.  A  comparison  of  the  optical  values  for  c?/c^opentane, 
cydohexaue,  dici/clonoua,ne,  and  •  tricyclodecsxne  with  those  of  the 
corresponding  paratUu  hydrocarbons  (C^ — Cj^)  (calculated  from  octane) 
shows  that,  in  consc(iueuco  of  ring  formation  with  elimination  of  Hj, 
the  increase  of  refraction  for  each  of  several  ring  formations  is  nearly 
the  same  for  each  H.^.  The  mean  values  found  were  3-03  (G.  and  D.), 
2-20  (L.),  and  4-41  (K.),  which,  with  the  exception  of  that  calculated 
by  tho  Lorenz  formula,  vary  considerably  from  the  values  for  Hj 
already  given,  and  from  tho  values  for  free  llj,  3-09  (G.  and  D.), 
2-06  (L.),  4-40  (E.),  markedly  in  the  case  of  (L.),  and  scarcely  at  all  in 
that  of  (E.).  King  formation  in  the  cyclic  hydrocarbons  does  not 
increase  the  dispersion. 

The  optical  values  of  a  large  number  of  compounds  have  been 
determined  in  order  to  study  tho  points  referred  to,  and  the  results 
are  recorded.  Variations  from  tho  normal  values  are  explained  by 
consideration  of  the  constitution  of  tho  different  compounds. 

E.  G. 

Magnetic  Double  Refraction  of  Organic  Liquids.  A.  Cotton, 
Hknui  MoiToN,  and  1'.  Wkihs  {Coinjit.  rend.,  li)()7,  145,  870—872).— 
Tho  miigmaic  doul)le  riTraction  of  orgauii-  liquids  which  are  active  in 
this  respect  (Ab.str.,  1907,  ii,  727)  varies  directly  with  the  square  of  the 


GENERAL  AND   PHYSICAL  CHEMISTRY.  3 

strength  of  the  magnetic  field.  Nitrobenzene  exhibits  the  phenomenon 
to  a  more  marked  extent  than  any  of  the  other  liquids,  and,  by 
employing  a  great  thickness  of  liquid,  the  angle  measuring  the  double 
refraction  of  this  compound  exceeds  6° ;  the  corresponding  values  for 
benzene  and  carbon  disulphide  under  the  same  conditions  are  0'24 
and  -0"19  respectively  of  that  of  nitrobenzene.  M.  A.  W. 

Apparatus  for  the  Production  of  Spark  Spectra  of  Solu- 
tions. Comte  Antoine^  de  Gkamont  {Compt.  rend.,  1907,  145, 
1170 — 1173). — The  author  has  designed  an  apparatus  by  means  of 
which  the  spark  spectrum  of  solutions  can  be  obtained  free  from  lines 
due  to  the  gold,  platinumjor  graphite  electrodes,  or  to  impurities  present 
in  the  glass.  The  method  consists  in  passing  the  spark  between  two 
drops  of  the  liquid  fed  by  two  capillary  silica  tubes  inclined  at  an 
angle  of  45°,  which  also  carry  the  platinum  electrodes.  For  details  of 
the  method,  as  also  for  a  sketch  of  the  apparatus,  the  original  must  be 
consulted.  M.  A.  W. 

Gradual  Modification  of  the  First  Linear  Spectrum  of 
Emission  of  Mercury.  Enrico  Castelli  {Phil.  Mag.,  1907,  [vi], 
14,  784 — 785). — In  taking  spectrophotographs  of  the  electric  arc  in 
the  vapour  of  mercury  in  a  Uviol  lamp,  it  has  been  observed  that  the 
spectrum  lines,  whilst  remaining  constant  in  position,  gradually  show 
a  variation  in  their  photochemical  action,  the  lines  corresponding  with 
the  less  refrangible,  monochromatic  rays  producing  an  increasing, 
those  corresponding  with  the  more  refrangible  rays  a  decreasing, 
effect  on  orthochromatic  plates.  Thus  the  photographic  impression 
of  the  three  lines,  of  the  wave-lengths  3663"3,  36549,  and  3650"3 
Angstrom  units,  nearly  completely  vanished,  whilst  that  of  the  lines 
5790-49,  576945,  and  5460-97,  which  at  first  were  scarcely  visible, 
became  the  most  intense.  This  change  must  be  ascribed  to  an  altera- 
tion in  the  character  of  the  positive  univalent  ions,  which  renders 
oscillations  of  higher  frequency  impossible,  but  favours  vibrations  of 
less  wave-length.  G.  Y.' 

Use  of  very  low  Temperatures  for  Spectrum  Analysis,  and 
for  the  Study  of  the  Magneto-optical  Phenomena  of  Solutions. 
Jean  Becquerel  {Compt.  rend.,  1907,  145,  1150 — 1153). — The  author 
has  extended  the  study  of  the  effect  of  low  temperatures  on  the 
absorption  bands  of  solids  {ibid.,  144,  420,  1032,  1336)  to  the  case 
of  solidified  solutions  with  similar  results.  The  large  band  observed 
in  alcoholic  solutions  of  the  nitrates  of  didymium,  neodymium,  erbium, 
or  samarium  at  20°  becomes  separated  into  numerous  components, 
frequently  of  great  clearness  and  intensity,  at  -  188°.  In  the  case  of 
neodymium  niti^ate,  certain  bands  show  a  very  slight  diminution  in 
wave-length  as  the  concentration  of  the  solution  increases,  and  the 
groups  of  bands  afforded  by  equivalent  methyl-  and  ethyl-alcoholic 
solutions  of  this  salt  are  very  dilferent. 

The  absorption  spectra  of  solutions  at  the  temperature  of  liquid  air 
are  modified  similarly  to  those  of  crystals  in  a  magnetic  field  (compare 
Abstr.,  1906,  ii,  317  ;  1907,  ii,  147).  M.  A.  W. 

1—2 
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Artificial  Dichroism  of  Blue  Rock  Salt.  H.  Siedentopf  {Ber. 
deut.  phys.  Ges.,  1907,  6,  621— 623).— When  blue  rock  salt  is 
subjected  to  pressure  at  right  angles  to  a  hexahedron  surface,  it 
exhibits  dichroism.  This  phenomenon  is  confined  to  blue  and  violet 
colorations  of  sodium  chloride,  but  always  makes  its  appearance  in 
these  cases  whether  the  coloration  is  of  natural  or  artificial  origin. 
The  artificial  coloration  may  be  effected  by  the  action  of  cathode  rays, 

^  J.  C.  P. 


Dependence  of  Colour  on  Temperature,  and  the  Importance 
of  this  Phenomenon  for  the  Theory  of  Colours  and  of 
Radiation.  VV.  J.  Kurbatoff  {Chem.  Zeit.,  1907,  31,  1169).— The 
effect  of  change  of  temperature  on  the  colour  of  about  three  hundred 
and  fifty  substances,  both  in  the  solid  state  and  in  solution,  has 
been  investigated.  It  is  found  that  the  decrease  in  colour  intensity, 
produced  by  lowering  the  temperature,  is  most  marked  with  substances 
having  a  greenish-yellow  colour,  much  less  with  yellow,  orange,  red, 
and  purple  substances,  whilst  the  change  with  violet  substances  is 
hardly  perceptible.  The  effect  produced  by  the  change  of  temperature 
is  attributed  to  an  alteration  in  the  rate  with  which  various  atoms 
or  radicles  in  the  molecule  unite  and  disunite.  W.  H.  G. 


Decoloration  of  Pigments  in  the  Visible  Spectrum. 
P.  P.  Lazakeff  (/.  lluss.  Fhys.  Chem.  Soc.  [Phys.  Part\  1907,  39, 
236 — 246). — The  aim  of  the  research  was  to  trace  the  connexion  exist- 
ing between  the  process  of  decoloration  and  the  optical  properties  of 
pigments  in  the  visible  spectrum,  and  to  deduce  the  quantitative 
relation  between  the  amount  of  substance  decomposed  and  the  wave- 
length and  energy  of  the  incident  light.  Experiments  were  made  with 
cyanin,  lepidinecyanin,  pinacyanol,  pinaverdol,  quiualdinecyauin,  and 
pinachrome  in  the  form  of  thin  layers  of  collodion  impregnated  with 
the  dye,  which  were  decolorised  in  the  i-egion  of  the  absorption  bands, 
but  in  no  other  part  of  the  spectrum.  An  apparatus  is  described  for 
investigating  photometric;illy  various  parts  of  the  coloured  plate  when 
under  the  inlluenco  of  the  i-ays  which  produce  coloration.  In  this  way, 
the  energy  absorbed  by  the  plate,  as  also  the  amount  of  substance 
(lecompo.sed,  can  be  estimated,  and  the  following  relations  are  deduced  : 
Ac/c -  (log/g  -  logJ,)/(log7o  -  log/i)  and  Q  =  E[\-  {J,  +  J.)l2J^]\t 
(where  c  =  the  concentration  of  the  pigment ;  Ac,  the  change  in  concen- 
tration in  the  time,  A< ;  /(,,  7,,  t/^,  the  rehitive  intensities  of  the  two 
fields  of  tlio  spectrophotometer  ;  i/j,,  without  a  coloured  plate  ;  J^,  when 
a  coloured  pinto  is  first  inserted  ;  J.^,  after  an  interval,  At  ;  Q,  the 
energy  absorbed  during  A^ ;  A\  the  energy  falling  on  the  plate).  Only 
a  small  fraction  of  A'  is  u.se(l  for  producing  the  photochemical  reaction, 
most  of  it  only  serving  to  lieat  tlie  absorbing  layer.  Curves  are  drawn 
showing  that,  in  the  region  of  the  absorption  bands,  tlie  amount  of 
s\ibstunce  decomposed  is  proportional  to  the  energy  absorbed,  and  ia 
independent  of  tlio  wave-length  and  intensity  of  the  incident  light. 

Z.  K. 
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Protochemical  Reactions.  II.  Gaseous  Reactions  which 
are  Photochemically  Sensitised.  A  Theory  of  the  Catalytic 
Influence  of  Light.  Fritz  Weigert  (Ann.  Physik.,  1907,  [iv],  24, 
243 — 266.  Compare  Abstr.,  1907,  ii,  835). — "When  gaseous  systems 
containing  chlorine  are  exposed  to  light,  molecular  complexes  are 
probably  produced,  which  act  catalytically  as  reaction  nuclei.  At 
these  nuclei,  it  may  be  supposed,  equilibrium  between  the  reacting 
gases  is  established  with  such  rapidity  that  the  further  progress  of  the 
reaction  is  conditioned  by  the  rate  of  diffusion  to  these  nuclei  of  the 
remaining  portions  of  the  gases.  According  to  this  theory,  therefore, 
photochemical  reactions  may  be  brought  under  the  category  of 
heterogeneous  reactions. 

Experimental  evidence  is  brought  forward  showing  that  when 
chlorine  is  exposed  to  ultraviolet,  violet,  or  blue  light,  the  production 
of  fog  may  actually  be  observed  (compare  Bevan,  Absti*.,  1904,  ii,  21  ; 
Burgess  and  Chapman,  Trans.,  1906,  89,  1423). 

If  the  author's  view  is  correct,  then  reactions  which  are  not  them- 
selves affected  by  light  should  be  catalytically  affected  by  the  presence 
of  the  reaction  nuclei  already  mentioned.  In  this  connexion,  it  is 
shown  that  the  formation  of  water,  the  formation  of  sulphur  trioxide, 
the  dissociation  of  carbonyl  chloride,  the  decomposition  of  ozone,  the 
Deacon  chlorine  process,  and  the  formation  of  ammonia  from  its 
elements  are  x'eactions  which,  although  not  themselves  sensitive  to  light, 
may  be  sensitised,  that  is,  catalytically  accelerated,  by  adding  chlorine 
and  exposing  to  light. 

The  same  hypothesis  of  the  formation  of  reaction  nuclei  may  be 
extended  to  solutions,  and  special  refei-ence  is  made  to  Kistiakowsky's 
observations  (Abstr.,  1901,  ii,  58). 

The  fact  that  all  photochemical  reactions  yet  studied  are  unimole- 
cular,  and  the  fact  that  the  temperature-coefficient  of  these  reactions 
is  of  the  same  order  as  the  temperatui'e-coefficient  of  a  diffusion  process, 
are  i"egarded  as  lending  support  to  the  conception  of  photochemical 
reactions  as  heterogeneous  catalytic  reactions.  The  fact  that  the 
activity  of  chlorine  and  other  substances  sensitive  to  light  does  not 
cease  immediately  when  exposure  is  stopped,  is  also  in  favour  of  the 
foregoing  view  that  definite  nuclei  are  produced.  J.  C.  P. 

The  Absolute  Distribution  of  Intensity  in  the  Continuous 
Background  of  the  Spectra  of  the  Alkali  Metals ;  the  Radia- 
tion of  the  Hefner  Lamp  and  of  Osmium.  F.  Leder  {Ann. 
Physik.,  1907,  [iv],  24,  305 — 325). — Photometric  measurements  of  the 
continuous  background  of  the  spectra  of  the  alkali  metals  by  means  of 
a  spectrophotometer.  The  radiations  of  the  Hefner  lamp  and  the 
36-volt  osmium  lamp  used  as  the  lights  for  comparison  were  also 
investigated.  J.  C.  P. 

Fluorescence  and  Chemical  Constitution.  Hugo  Kauffmax.v 
{Ber.,  1907,  40,  4547 — 4555.  Largely  polemical  in  reply  to  Hantzsch, 
Abstr.,  1907,  ii,  834). — The  author  states  that  potassium  quinol- 
disulphonate  fluoresces  even  in  the  purest  water,  and  describes  a  simple 
apparatus  for  observing  fluorescence.     The  fluorescence  observed  with 
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alkaline  solutions  of  the  potassium  salt  is  not  clue  to  oxidation,  as  the 
same  phenomenon  is  observed  in  an  atmosphere  of  hydrogen  and  in 
sodium  carbonate  solution.  The  intensity  of  the  fluorescence  decreases 
with  rise  of  temperature,  but  is  again  restored  as  the  solution  cools ; 
the  operations  may  be  repeated  indefinitely  with  the  same  results. 
The  fluorescence  is  not  due  to  impurities,  as  the  salt  when  prepared  by 
different  methods  and  repeatedly  purified  still  fiuoresces.  Thj 
potassium  salts  of  the  sulphonic  acids  derived  from  ^>aminophenol 
and  jo-phenylenediamine  also  fluoresce.  J.  J.  S. 

Production  and  Origin  of  Radium.  Ernest  Rutherford  {Phil. 
Mag.,  1907,  [vi],  14,  733 — 749).— An  account  is  given  of  previous 
investigations  on  the  genesis  of  radium,  and  a  number  of  new  experi- 
ments are  described.  Tt  is  now  found  that  over  the  period  of  ob- 
servation (three  hundred  and  five  days),  radium  is  formed  in  actinium 
preparations  at  a  constant  rate.  This  rate  diminishes  as  the  actinium 
is  purified  by  repeated  solution  in  hydrochloric  acid  and  precipitation 
with  ammonium  sulphide,  and  finally  with  ammonia,  whereby  both 
radium  and  actiuium-X  are  removed,  until  a  preparation  is  obtained 
which  produces  radium  extremely  slowly,  if  at  all.  The  active  deposit 
of  actinium-yl  and  -B  was  concentrated  on  a  platinum  plate  by  keeping 
this  negatively  charged  in  presence  of  the  emanation  from  an  active, 
solid  actinium  preparation.  After  fourteen  days,  the  platinum  plate 
was  placed  in  hydrochloric  acid  and  tested  for  radium,  which  was  not 
found  in  measurable  amount,  and  was  certainly  less  than  1/180  of  tne 
amount  to  be  expected  if  actinium-7?  changed  directly  into  radium. 
This  result,  which  is  in  agreement  with  the  constant  rate  of  growth 
of  radium  in  an  actinium  solution  freed  from  actinium- A',  shows  con- 
clusively that  actinium-5  does  not  change  directly  into  radium,  but 
does  not  exclude  the  possibility  of  the  existence  of  a  slowly  changing 
product  between  actinium-5  and  radium. 

The  results  indicate  that  in  ordinary  actinium  preparations  there 
exists  a  now  substance  which  is  transformed  slowly  into  radium  and 
can  be  separated  chemically  both  from  radium  and  actinium,  since  the 
actinium  precipitated  by  ammonium  sulphide  contains  this  parent  of 
radium  in  excess  over  the  normal,  but  the  filtrate  from  which  the 
remainder  of  the  actinium  may  be  precipitated  by  adding  ammonia 
does  not  contain  it  even  in  traces.  The  observations  have  not 
extended  over  suflicient  time  to  determine  if  this  parent  of  radium 
1ms  or  has  not  any  direct  genetic  connexion  with  actinium. 

G.  Y. 

Certain  Properties  of  the  Radium  Atom.  Eduard  Riecke 
(Chem.  Zmtr.,  1907,  ii,  1221—1222  ;  from  iVachr.  K.  Ges.  Wiss. 
(ioUingen,  1907,  102— 170).— The  disintegration  constants  of  radium 
can  be  calculated  l)y  three  diffcront  methods:  (1)  from  the  volume  of 
tho  emanation  ovnlvofl  per  second  from  I  gram  of  radium  ;  (2)  from 
the  amount  (.f  lieat  .levelopod,  and  (3)  froiii  Mio  quantity  of  electricity 
given  off  in  Mio  form  of  ^-rays.  Calculating  by  tho  first  method, 
Hamsay's  dotcnninationa  lend  to  the  value  one  thousand  and  forty  years 
for  tho  average  lifo  of  a   radium  atom,  \\V\Ui  ])y  the  .second  method, 
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Precht's  measurements  indicate  a  period  of  one  thousand  five  hundred 
and  ninety  years.  The  third  method,  however,  according  to  Wien's  de- 
terminations, leads  to  a  quite  different  and  probably  untrustworthy  value. 
The  amount  of  energy  contained  in  the  radium  atom  is  discussed, 
and,  from  the  assumption  that  the  atom  consists  of  positive  ions  and 
negative  electi'ons,  the  deduction  is  made  that  the  energy  liberated  on 
disintegration  was  formerly  present  in  the  atom  as  potential  energy. 

E.  G. 

Amount  of  Radium  Emanation  in  the  Atmosphere  near  the 
Earth's  Surface.  A.  S.  Eve  {Phil.  Mag.,  1907,  [vi],  14,  724—733). 
— The  radium  emanation  in  the  atmosphere  near  the  earth's  surface  is 
measured  by  passing  a  known  volume  of  air  through  cocoanut  charcoal, 
which  is  afterwards  heated,  the  absorbed  emanation  being  driven  over 
into  an  electroscope.  The  absorption  of  the  emanation  is  complete  only 
if  the  current  of  air  is  extremely  slow,  but  in  faster  currents  the  char- 
coal absorbs  the  same  fraction  of  the  emanation  at  any  given  velocity. 
Hence,  the  air  is  passed  through  the  absorption  tubes  at  a  convenient 
rate,  and  the  results  obtained  compared  with  those  from  air  which  has 
first  been  passed  through  a  solution  containing  a  known  amount  of 
radium.  Four  determinations  were  made  in  Montreal  at  different 
seasons  of  the  year,  and  the  results  are  given  in  terms  of  the  amount 
of  radium  required  to  maintain  the  supply  of  emanation  per  cubic 
metre  constant.  The  smallest  value  obtained  was  24x10"^"^;  the 
largest  127  X  10~"^.  The  probable  average  value  is  SO  x  10~^^.  The 
amount  of  emanation  is  of  the  correct  order  to  account  for  the  active 
deposits  of  radium-C,  which  may  be  collected  from  the  atmosphere  on 
negatively  charged  wires.  G.  Y. 

Condensation  of  Water  Vapour  in  the  Presence  of  Radium 
Emanation.  ]\[adame  Marie  Curie  {Compt.  rend.,  1907,  145, 
1145 — 1147). — The  apparent  gravitation  of  the  induced  radioactivity 
suspended  in  a  moist  gas  containing  I'adium  emanation  (A.bstr.,  1907, 
ii,  728)  is  due  to  the  condensation  of  the  water  vapour  on  the  particles 
of  the^induced  radioactivity,  with  the  formation  of  a  mist,  invisible  in 
ordinary  light,  but  visible  in  the  light  of  the  electric  arc.  The  ex- 
periments were  conducted  in  small  flasks  of  35  to  50  c.c.  capacity,  con- 
taining the  maximum  emanation  from  a  solution  of  0'05  gram  of 
radium  chloride.  In  the  case  when  the  air  in  the  flask  was  saturated 
with  water  vapour,  the  initially  opaque  mist  gradually  changed  into 
larger  drops,  and  was  perceptible  after  twenty  days ;  for  a  pressure 
of  water  vapour  of  half  the  preceding  value,  the  mist  persisted  for  ten 
days,  and  a  visible  mist  was  also  produced  when  the  pressure  of  the 
water  vapour  was  reduced  to  that  of  1  cm.  of  mercury.  When,  how- 
ever, the  air  in  the  flask  was  dried  by  means  of  phosphoric  oxide,  no 
mist  was  formed  by  the  dry  emanation,  but  the  introduction  of  light 
petroleum  into  such  a  flask  led  to  the  formation  of  a  mist  of  greater 
intensity  than  that  produced  in  air  saturated  with  water  vapour.  When 
a  difference  of  potential  is  established  between  two  platinum  electrodes 
in  a  flask  containing  radium  emanation  and  air  saturated  with  water 
vapour,   the    mist  rapidly    disappears,    but    forms    again   when    the 
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electric  field  is  suppressed.  These  results  show  that  it  is  the  particles 
of  induced  radioactivity  (radium-^)  and  not  the  emanation  molecules 
that  form  the  nuclei  for  the  condensation  of  the  water  vapour,  since 
the  former  particles  move  rapidly  towards  the  cathode  in  an  electric 
field,  whilst  the  latter  do  not  suffer  any  appreciable  movement. 

M.  A.  W. 

Action  of  Radium  Bromide  on  Precious  Stones  of  the 
Family  of  Aluminides.  Fred.  Bordas  {Comj^t.  rend.,  1907,  145, 
800—801.  Compare  Abstr.,  1907,  ii,  956).— By  bringing  a  tube  of 
radium  bromide  of  very  high  activity  (1,800,000)  into  direct  contact 
with  a  corundum,  and  varying  its  position  every  few  hours,  the  colora- 
tion can  be  effected  evenly  in  some  days.  Darkness  is  not  necessary 
for  the  action,  which  proceeds  in  daylight.  Colourless  corundums  can 
be  rendered  yellow,  and  the  colour  of  natural  topazes  and  faintly 
coloured  rubies  intensified  in  colour.  Artificial  rubies  are  similarly 
effected.  The  emanation  is  inactive.  When  a  colourless  corundum 
in  contact  with  0001  gram  of  radium  bromide  of  high  activity,  con- 
tained in  a  glass  tube,  is  immersed  in  liquid  nitrogen,  it  becomes 
yellow  at  the  end  of  several  days.  It  is  therefore  improbable,  since 
potassium  is  not  oxidised  by  liquid  oxygen,  that  the  coloration  is  due 
to  oxidation  of  the  trace  of  foreign  metallic  oxide  in  the  corundum. 

E.  H. 

Coloration  of  Certain  Precious  Stones  under  Radioactive 
Influences.  Daniel  Berthelot  {Compt.  rend.,  1907,  145,  818 — 820. 
Compare  Marcellin  Berthelot,  Abstr.,  1906,  ii,  863). — Specimens  of 
certain  minerals,  placed  by  Marcellin  Berthelot  in  November,  1906, 
in  the  neighbourhood  of  radiferous  barium  chloride,  were  examined  in 
October,  1907,  and  found  to  have  undergone  the  following  changes. 
A  colourless  quartz  from  la  Gardette  and  a  white,  cleavable  fluorspar 
were  unchanged.  A  violet,  amethy.stine  quartz  (containing  manganese) 
from  Uraguay,  which  had  been  previously  decolorised  by  heating,  was 
re-coloured,  and  a  violet  fluorspar  from  Weardale  (Durham)  had 
behaved  similarly.  The  above  white,  cleavable  fluorspar,  after  soaking 
in  a  saturated  solution  of  manganese  acetate,  becomes  faintly  rose- 
coloured  in  the  interior  when  exposed  to  radium ;  the  colourless  quartz 
does  not  exhibit  this  phenomenon.  A  green  emerald  from  the  Tyrol, 
decolorised  by  heating  and  left  in  the  evolved  vapour,  when  exposed  to 
radium  is  unchanged,  as  is  also  a  natural,  white  emerald.  Saturated 
solutions  of  manganese  acetate  and  chloride  are  not  changed  by  radium. 
The  latter  experiment  disproves  the  hypothesis  which  attributes  the 
coloration  of  glass  under  the  influence  of  radium  to  the  existence  in  it 
of  the  metal  as  ions,  their  discharge  by  the  /3-rays,  and  precipitation  of 
the  metal  in  a  finely  divided  state.  If  crystals  of  potassium  sulphate 
which  arn  coloured  by  radium  radiations  are  heated  to  redness,  the 
coloration  is  no  longer  produced,  probably  owing]  to  the  destruction  of 
organic  impurities  as  in  the  case  of  omcralds.  JMoreovcr,  some  small 
crystals  of  jKitassium  sulplinte,  whicii  had  become  green  .after  exposure 
in  an  india-rubber  tube  to  the  action  of  radium,  were  decolorised  by 
washing  with  chloroform,  and  the  latter  on  evaporation  loft  a  green 
residue.  p   xj 
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Action  of  Rontgen  Rays  on  Corundum.  Fred.  Borda.s  {Comj^. 
rend.,  1907,  145,  874 — 875). — The  coloration  of  crystallised  alumina 
by  exposure  to  radium  bromide  (Abstr.,  1907,  ii,  956  ;  preceding 
page)  is  not  due  to  the  action  of  the  a-rays,  since  these  were 
absorbed  by  the  glass  envelope  containing  the  bromide.  In  the 
present  paper,  it  is  shown  that  the  y-rays  are  operative  in  this 
respect,  for  colourless  corundum  becomes  distinctly  yellow  after  forty 
minutes,  and  topaz  coloured  after  several  hours'  exposure  to  the  action 
the  Rontgen  rays,  and  these  rays  are  analogous  to  the  y-rays  of 
radium.  M.  A.  W. 

Radioactivity  of  Vesuvian  Cotunnite.  Paolo  Rossi  {Atti  R. 
Accad.  Lincei,  1907,  [v],  16,  ii,  630 — 638.  Compare  Zambonini, 
Abstr.,  1907,  ii,  663).— Vesuvian  cotunnite  does  not  contain  radium  in 
appreciable  proportion,  the  substances  which  render  it  active  being 
those  which  cause  the  so-called  induced  activity  of  radium,  namely, 
radium-Z),  radium-^,  and  radium-i^.  That  this  is  the  case  is  shown 
by  the  laws  governing  both  the  re-activation  and  the  diminution  of  the 
/3-activity  due  to  radium-^E',  and  is  confirmed  by  the  separation  of 
polonium  by  the  ordinary  methods.  A  diiierence  is  observed  between 
the  law  of  increase  of  activity  of  a  preparation  rendered  inactive  and 
that  according  to  which  the  activity  tends  to  disappear  when  the 
radium-Z)  substance  is  separated  ;  this  is  explained  by  assuming  that 
radium-^  is  composed  of  two  succeeding  compounds  in  the  series  of 
transformations,  the  second  only  of  these  being  endowed  with  /3-activity. 
That  other  radioactive  substances  do  not  seem  to  accompany  cotunnite 
is  shown  by  the  absence  of  uranium  and  of  emanation,  and  the 
corresponding  induced  activity.  T.  H.  P. 

Radioactivity  of  the  Kissingen.  Mineral  Springs.  Felix 
Jentzsch  {Physikal.  Zeitsch.,  1907,  8,  887 — 890). — The  radioactivity 
of  the  waters  from  the  Pandur,  Max,  Rakoczy,  Saline,  and  Schonborn 
springs  and  of  the  deposits  from  the  last  three  has  been  measured  at 
the  respective  sources. 

Air  which  has  been  bubbled  through  the  first  three  spring  waters 
contains  a  large  quantity  of  a  rapidly  decaying  emanation  (thorium 
emanation  ?).  The  induced  activity  has  a  decay  curve  which  closely 
resembles  that  of  the  induced  thorium  activity.  These  facts  point  to 
the  presence  of  thorium  salts  in  the  springs.  The  decay  curves  of  the 
induced  activity  from  the  Saline  and  Schonborn  sedimentary  deposits 
closely  resemble  the  decay  curve  of  radium.  H.  M.  D. 

The  Lithium  contained  in  Radioactive  Minerals.  Mile. 
Ellen  Gleditsch  (Compt.  rend.,  1907,  145,  1148). — The  transform- 
ation of  copper  into  lithium  by  radium  emanation,  observed  by  Cameron 
and  Sir  William  Ramsay  (Trans.,  1907,  91,  1593),  has  led  the  .author, 
at  Madame  Curie's  suggestion,  to  investigate  radioactive  minerals  for 
the  presence  of  copper  and  lithium,  and  to  determine,  if  possible,  the 
ratio  between  the  quantities  of  the  two  elements  when  present.  In 
this  preliminai-y  note,  the  result  of  an  examination  of  Joachimsthal 
pitchblende  is  given  ;  the  mineral  contains  a  small  quantity  of  lithium 
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{compare  McCoy,  Nature,  Nov.  28th,  1907),  the  residue  contcaining  the 
alkali  metals  showing  a  feeble,  although  distinct,  rod  lithium  line  when 
examined  spectroscopically.  M.  A.  W. 

Lancien'B  Radioactive  Molybdenum  Compound,  Aurel 
VON  Bartat.  {Chem.  Zeit.,  1907,  31,  1156 — 1157.  Compare  Lancien, 
Abstr.,  1907,  ii,  697). — The  author's  results  are  in  agreement  with 
those  of  Szilard  (Abstr.,  1907,  ii,  731)  and  Wedekind  {ibid.,  922). 

W.  H.  G. 

Electric  Arc  between  Metal  Electrodes.  W.  G.  Cady  and 
H.  D.  AnmiJ)  {Physikal.  Zeiisch.,  1907,  8,  890— 906).— The  phenomena 
accompanying  the  transition  from  the  glow  to  the  arc  discharge 
between  electrodes  of  different  metals  have  been  examined.  The 
character  of  the  discharge  between  iron  electrodes  in  air  changes 
completely  when  the  strength  of  the  current  reaches  a  certain  value. 
With  electrodes  of  3 — 6  mm.  diameter,  the  "critical  point"  corre- 
sponds with  a  current  of  about  1  ampere.  The  condition  of  the 
discharge  with  lower  currents  than  this  is  called  the  "first  stage," 
that  with  higher  curi-ents  the  "  second  stage,"  of  the  discharge. 
Measurements  of  the  loss  of  weight  of  the  electrodes  as  well  as  spec- 
troscopic and  thermoelectric  observations  indicate  that,  in  the  "  first 
stage,"  the  anode  is  not  volatilised.  The  existence  of  two  stages, 
separated  by  a  critical  point,  has  also  been  observed  in  the  discharge 
between  copper  electrodes  in  air,  and  between  a  carbon  cathode  and 
anodes  of  lead,  silver,  and  carbon  in  nitrogen  under  diminished  pressures. 
With  anodes  of  aluminium,  zinc,  mercury,  cadmium,  and  tin,  no 
indications  of  the  "  first  stage  "  were  obtainable,  and  with  a  bismuth 
anode  the  "first  stage,"  although  it  appears  to  exist,  was  too  unstable 
for  measurements  to  be  taken.  A  stable  "first  stage"  was  also  not 
obtainable  with  platinum  or  iron  electrodes  when  oxygen  had  been 
completely  removed  from  the  system. 

The  transition  through  the  ''  critical  point "  is  accompanied  by  a 
fall  of  potential  between  the  electrodes,  and  this  is  ascribed  partly 
to  a  decrease  in  opposing  thermoelectric  force  at  the  anode  and 
partly  to  the  increased  conductivity  of  the  vapours  in  the  ai'c 
discharge. 

With  an  arc  discharge  of  somewhat  loss  than  two  amperes  between 
iron  electrodes,  rotation  of  the  positive  end  of  the  arc  takes  place, 
this  being  accompanied  by  the  emi.ssiou  of  a  whistling  sound,  which, 
on  increa.sing  the  current,  gradually  passes  into  a  hissing  sound,  when 
the  rotatioji  ceases.  Ijccher's  observations  relating  to  the  continuity 
of  the  discharge  have  been  confirmed  for  high  current  discharges. 
Whilst,  liowever,  the  "first  stage"  discharge  between  iron  electrodes 
in  continuous,  tiiat  between  silver  and  copper  anodes  and  a  carbon 
cathode  exhibits  very  definite  alternations.  H.  M.  D. 

Experimental  Investigation  of  the  High  Tension  Arc. 
I'.uioN  {ZritsrJi.  Kh'Mrodicm.,  1907,  13,  761— 786).— The  arc  studied 
was  prodiiced  botwoen  two  short  cylindrical  electrodes  having  a 
common,  vertical  axis.     The  arc  was   thus   horizontal.     A  magnetic 
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field  at  right  angles  to  the  direction  of  the  electric  current  in  the  arc 
was  produced  by  means  of  a  solenoid  surrounding  the  electrodes,  the 
arc  was  thus  caused  to  rotate  in  a  horizontal  plane,  producing  a  thin 
disc  of  white-hot  gas  between  the  electrodes.  The  whole  arrangement 
was  enclosed  in  a  chamber,  the  walls  of  which  were  made  of  bad 
conductors  of  heat,  and  air  was  passed  upwards  through  the  arc. 
The  electrical  properties  of  the  arc  were  first  studied  in  considerable 
detail,  both  with  direct  and  alternating  currents.  The  E.M.F.  (between 
the  electrodes)  required  to  produce  a  steady  arc  is  greater  the  smaller 
the  current.  In  general,  anything  which  raises  the  temperature  of  the 
electrodes  or  of  the  gas  between  them  diminishes  the  E.M.F.  required. 
The  E.M.F.  required  with  alternating  current  is  greater  than  with 
continuous  cui-rent.  Arcs  with  small  current  ai^e  much  less  stable 
than  those  with  larger  currents,  A  large  number  of  experiments 
were  made  on  the  yield  of  nitric  oxide  obtained  with  the  rotating  arc. 
Continuous  and  direct  current  arcs  gave  practically  the  same  results  ; 
when  the  velocity  of  the  air  was  reduced  so  as  to  raise  the  quantity  of 
nitric  oxide  above  about  1"5%,  the  yield  began  to  diminish.  Incr-easing 
the  diameter  of  the  outer  electrode  from  16  to  2-4  cm.  increased  the 
yield  by  about  one-fifth.  Small  currents  and  strong  magnetic  fields 
appear  to  improve  the  yield  slightly ;  different  methods  of  surrounding 
the  electrodes  had  no  noticeable  effect.  The  best  yields  obtained  were 
57  to  58  grams  of  nitric  acid  per  kilowatt  hour.  T.  E. 

Action  of  an  Incandescent  Electric  Conductor  on  the 
Surrounding  Gas.  H.  Couriot  and  Jean  Meunier  {Compt.  rend., 
1907,  145,  1161 — 1163). — The  authors  have  shown  previously  (Abstr., 
1898,  i,  545  ;  Compt.  rend.,  1898,  127,  559)  that  an  inflammable 
mixture  of  methane  and  air  is  not  ignited  by  an  incandescent  filament 
or  wire  unless  the  wire  fuses  and  a  spark  is  produced.  In  explanation 
of  this  phenomenon,  it  is  suggested  that  the  incandescent  filament 
attracts  the  oxygen  molecules  and  repels  those  of  the  hydrocarbon  in 
the  mixture  ;  the  zone  of  gas  therefore  surrounding  the  filament  is  too 
poor  in  the  hydrocarbon  to  be  inflammable,  and  slow  or  rapid 
combustion  occurs  with  the  formation  of  water  and  carbon  dioxide 
(Abstr.,  1898,  i,  545).  When,  however,  the  filament  employed  is 
sufliciently  voluminous  to  raise  by  radiation  the  temperature  of  the 
inflammable  mixture  beyond  the  inert  zone  to  about  650°,  an  explosion 
occurs,  and  Hauser  has  shown  recently  that,  whilst  an  incandescent 
ferro-nickel  wire  0"3  mm.  diameter  does  not  ignite  a  mixture  of  air 
and  9%  of  methane,  a  soft  iron  wire  0*9  mm.  diameter  caused  an 
explosion  in  six  out  of  seventeen  times.  M.  A.  W. 

Cathode  Potential  Fall  and  Spectra  in  some  Compound 
Gases.  Georg  Gehlhofp  (.inn.  Physih,  190  7,  [iv],  24,  553 — 578). — 
When  a  cui-rent  of  a  compound  gas  is  passed  continuou.^ly  through  a 
Geissler  tube,  it  is  possible  to  eliminate  the  influence  of  the  decom- 
position and  to  obtain  a  constant  discharge.  It  is  possible  also  in 
this  way  to  obtain  spectra  of  such  compound  gases  as  are  too  rapidly 
decomposed  in  a  closed  Geissler  tube.     The  gases  investigated  by  the 
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author   were   ammonia,  carbon    monoxide,  carbon    dioxide,   methane, 
nitrogen  peroxide,  nitric  and  nitrous  oxides. 

Capstick's  rule,  according  to  which  the  cathode  potential  fall  of  a 
compound  gas  is  the  sum  of  the  separate  values  calculated  for  the 
component  atoms,  has  not  been  verified.  J.  C.  P. 

Aluminium  in  the  Potential  Series.  Charles  M.  van 
Deventer  and  H.  van  Lummel  {Chem.  Weekblad,  1907,  4,  771 — 781. 
Compare  Neumann,  Abstr.,  1894,  ii,  373). — The  chemical  behaviour  of 
amalgamated  aluminium  supports  Neumann's  view  that  this  metal 
should  be  placed  to  the  left  of  zinc  in  the  potential  series.  The 
inactivity  of  ordinary  aluminium  in  a  zinc  |  acid  |  aluminium  cell  is 
caused  by  a  coating  of  aluminium  oxide,  which  with  amalgamated 
aluminium  is  much  less  stable.  The  fact  that  this  coating  is  a  leaking 
insulator  explains  the  abnormal  electrical  behaviour  of  ordinary 
aluminium,  a  view  in  accord  with  the  experimental  results  obtained 
with  such  leaking  insulators  as  ethyl  and  propyl  alcohols  containing 
water  or  acid.  A.  J.  W. 

A  Gas  Generated  from  Aluminium  Electrodes.  R.  Von 
HiRSCH  and  Frederick  Soddy  (r/nl.  Mag.,  1907,  [vi],  14,  779 — 784). 
— It  has  been  shown  (Hirsch,  Physikal.  Zeitsch.,  1907,  8,  461)  that 
when  cathode  rays  are  generated  by  means  of  an  influence  machine  in 
pure  gases,  the  relation  between  the  gas  pressure,  2^>  ^^^  ^^^^  discharge 
potential,  V,  can  be  represented  by  the  expi-ession  :  jt>-r=  constant. 
This  does  not  hold  good  for  gaseous  mixtures,  as  is  now  confirmed 
with  mixtures  of  hydrogen  with  nitrogen  and  helium.  During  the 
passage  of  the  discharge,  a  gas  is  evolved  continuously  from  the 
electrodes  if  these  are  of  aluminium.  This  is  a  pui-e  gas,  as  the  vabie 
10,292  for  p"-V  remains  satisfactorily  constant.  As  hydrogen  has 
^>'-r=38,120,  the  molecular  weight  of  the  now  gas  must  be  4  or  some 
multiple.  It  is  shown  to  be  not  identical  with  helium,  water  vapour, 
carbon  dioxide,  methane,  acetylene,  cyanogen,  or  hydrogen  cyanide  ; 
with  the  exception  of  lielium,  these  gases  either  decompose  or 
polymerise  under  the  influence  of  the  discharge.  The  new  gas  is 
obtained  from  German-,  but  not  from  English-made  bulbs,  apparently 
l)ecau.se  of  the  presence  of  .sodium  in  the  aluminium  electrodes  of  the 
former.  An  English  bulb,  having  the  aluminium  electrodes  alloyed 
with  sodium  on  the  surface,  evolved  a  gas  similar  to  that  obtained 
from  the  (lerman  l)ulbs,  but  containing  small  amounts  of  carbon 
dioxide.  It  is  suggested  that  the  unknown  gas  may  be  a  modification 
of  hydrogen,  as  ozonn  is  of  oxygen,  capable  of  withstanding  the 
discharge  of  an  influence  machino,  but  decomposed  by  that  of  a 
coil.  Q   Y 

Nickel  Oxide  Electrode  in  the  Jungner-Edison  Accumulator. 
.fni.iAN  Zkdn'eu  {Zeitsch.  Klektrochem..  liM)7,  IS,  752— 75D.  Compare 
Abstr.,  19()(>,  ii.  Of),  595).— Polemical.  A  criticism  of  a  paper  by 
Koerstor  {Zeilsch.  Kleldrnckem.,  1907,  13,  414).  The  author  maintains 
that  (1)  tho  rocontly-cliargod  nickel  oxide  electrode  does  not  contain 
the  oxide,  NiO,;  (2)  the  oxido  in  the  recently-charged  eloclrodo   has 
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the  composition  NigOgiSH^O,  and  not  Ni203,r2H20,  whilst  in  the 
discharged  electrode  it  has  the  composition  Ni(OH)2,2Il20,  and  not 
Ni(0H)2.  W.  H.  G. 

Signification  of  so-called  Alternating  Current  Passivity. 
Albert  Lob  {Zeitsch.  Elektrocliem.,  1907,  13,  789 — 790.  Compare 
Le  Blanc  and  Schick,  Abstr.,  1904,  ii,  229). — When  an  alternating 
current  is  passed  through  a  solution  of  potassium  cyanide  between 
copper  electrodes,  the  amount  of  copper  which  dissolves  not  only 
depends  on  the  frequency  of  the  current  alternation,  the  concentra- 
tion of  the  solution,  and  the  current  density,  but  also  on  the  surface 
condition  of  the  electrodes.  The  diminution  in  the  amount  of  copper 
which  passes  into  solution  after  suitable  treatment  of  the  electrodes 
has  been  ascribed  to  a  passive  condition  of  the  metal,  but,  as  the 
author  shows,  the  observed  facts  can  be  readily  explained  on  the 
assumption  of  super-tension  phenomena.  The  ease  with  Avhich  hydrogen 
is  liberated  depends  on  the  character  of  the  electrode  surface,  and,  as 
the  super-tension  increases,  the  amount  of  hydrogen  libei'ated  by  the 
current  will  decrease,  and,  as  a  consequence,  the  amount  of  copper 
liberated  will  increase.  Corresponding  with  the  higher  value  of  the 
super-tension  of  a  zinc  electrode,  the  phenomenon  is  more  pronounced 
than  in  the  case  of  copper,  whilst  with  nickel  it  is  less  evident  by 
reason  of  the  smaller  super-tension  value. 

The  differences  between  the  quantities  of  crystalline  and  polished 
metals  which  pass  into  solution  are  not  constant,  but  decrease  with 
decreasing  frequency  of  alternation.  As  the  time  intervals  between 
one  current  impulse  and  the  subsequent  opposing  impulse  increases, 
the  metal  ions  are  in  increasing  numbers  converted  into  complex  ions. 
As  a  consequence  of  this,  super-tension  has  a  gradually  diminishing 
influence  on  the  result  of  the  electrolysis,  and  hydrogen  will  be 
liberated  almost  exclusively,  in  spite  of  the  increased  voltage  neces- 
sitated by  the  existence  of  super-tension.  H.  M.  D. 

Dulong  and  Petit's  Law.  Albert  Wigand  {Ann.  Physik,  1907, 
[iv],  24,  601—606.  Compare  Abstr.,  1907,  ii,  70).— A  criticism  of 
Laemmel's  views  (Abstr.,  1905,  ii,  300;  1907,  ii,  530).  J.  C.  P. 

Critical  Temperatures  of  Solutions.  III.  Solutions  in 
Methyl  Chloride,  Ethyl  Ether,  and  Methyl  Alcohol.  Mieczyslaw 
Centnerszwer  {Zeitsch.  pltysikal.  Chem.,  1907,  61,  356 — 365.  Compare 
Abstr.,  1906,  ii,  272). — The  author  has  determined  the  critical 
temperature  of  variously  concentrated  solutions  of  (1)  triphenyl- 
methane,  anthracene,  phenanthrene,  diphenylamine,  resorcinol,  and 
benzil  in  methyl  chloride ;  (2)  triphenylmethane,  naphthalene,  phen- 
anthrene, diphenylamine,  resorcinol,  and  benzil  in  ethyl  ether  ;  (3) 
potassium  iodide  in  methyl  alcohol.  Whereas,  according  to  van't  Hoff, 
the  "  relative  molecular  elevation  of  the  critical  temperature  "  K/JIT^ 
(ir=  molecular  elevation  of  the  critical  temperature,  J/=  molecular 
weight  of  the  solvent,  T^  =  critical  temperature  of  the  solvent)  should 
be  a  constant,  the  author's  results  show  that  this  is  only  approximately 
the  case.     The  value  of  KjMl\  is  to  some  extent  dependent  on  the 
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nature  of  the  solvent  and  of  the  dissolved  substance  ;  it  diminishes 
as  the  interval  between  the  critical  temperatures  of  the  solvent  and 
solute  diminishes. 

The  more  exact  formula  advanced  by  van  Laar  has  also  been  con- 
sidered, but  the  available  data  are  hardly  sufficient  for  a  strict 
examination  of  its  applicability.  J.  C.  P. 

Condition  of  Substances  in  Absolute  Sulphuric  Acid. 
Arthur  Hantzsch  {Zeitsch.  physikal.  Chem.,  1907,  61,  257 — 312). — 
Sulphuric  acid,  which  from  analysis  appears  to  be  100%  strength, 
may  not  be  cryoscopically  pure ;  that  is,  its  freezing  point  may  be 
raised  by  the  addition  of  water  or  sulphur  trioxide.  For  the  pur- 
poses of  this  research,  the  author  has  prepared  absolute  sulphuric 
acid  by  starting  with  an  acid  containing  a  little  anhydride,  and 
adding  weighed  quantities  of  water  until  the  maximum  freezing 
point,  10'46°,  was  reached.  Acid  which  has  this  maximum  freezing 
point  has  also  a  minimum  conductivity  ^  =  0*01  at  25°. 

The  latent  heat  of  fusion  of  sulphuric  acid  has  been  determined  by 
Knietsch,  at  the  author's  request,  and  found  to  be  22"82  cal.  per  gram. 
The  mean  molecular  depression  of  the  fi'eezing  point,  deduced  from 
the  behaviour  of  trinitrobenzene,  trinitrotoluene,  dinitromesitylene, 
trinitrophenol,  trichloroacetic  acid,  phthalic  anhydi'ide,  anhydrous 
oxalic  acid,  methyl  sulphate,  and  tellurium' as  solutes,  is  70°.  When 
this  figure  is  put  in  van't  Hoff's  formula,  the  latent  heat  of  fusion  is 
calculated  to  be  22  9 4  cal.,  in  good  agreement  with  the  direct 
experimental  figure  just  recorded.  This  agreement  shows  that  the 
foregoing  solutes  dissolve  in  sulphuric  acid  without  decomposition  or 
dissociation ;  this  result  is  confirmed  by  the  fact  that  these  substances, 
unlike  many  others,  do  not  increase  the  conductivity  of  the  absolute 
sulphuric  acid. 

The  majority  of  inorganic  and  organic  substances  which  dissolve  in 
absolute  sulphuric  acid  without  decomposition  depress  the  freezing 
point  to  an  al)normally  great  extent,  and  appear  thei-efore  either  to  be 
ionised  themselves  or  to  unite  with  the  sulphuric  acid  to  form  dis- 
sociable compounds.  Among  the  substances  which  exhibit  this 
behaviour  are  water,  sodium,  potassium,  ammonium,  and  diazonium 
acid  sulphates,  dimethylpyrone,  methyl  alcohol,  ethyl  ether,  anthra- 
(pjinone,  othyl  acetate,  acetic,  monochloroacetic,  benzoic,  malonic,  aud 
fumaric  acids. 

Jt  is  noteworthy  that  in  all  these  cases  the  molecular  weight 
calculated  from  the  froozing-poiut  depression  is  about  two-thirds  of  the 
theoretical  value.  With  the  sulphates  of  bivalent  metals,  carbamide, 
succinic,  nialeic,  and  phthalic  acids,  the  molecular  weight  calculated 
from  the  freezing-point  depression  is  about  half  the  theoretical  value. 
In  other  ca.sos,  still  more  abnormal  values  are  ob.served  ;  the  molecular 
weights  calculated  for  triphenylcarbinol  andy;-tri-iodotriphenylcarbinol 
are  about  one-third  of  the  normal  values  ;  p.araldehyde  and  niotaldohyde 
are  first  depolymeri.sod,  iind  then  give  a  value  of  the  moleciilar  weight 
from  one-half  to  two-tliird.s  of  the  normal  value  for  acotiildehyde. 
Nitric  acid  (not  c|uitc  absolute)  gives  a  dopres.sion  whii-h  i.s  rather  more 
than  double  the  theoretical  di'pir.ssiun.      Jn  all    the  ca.^es  referred  to, 


GENERAL  AND  PHYSICAL  CHEMISTRY.  15 

the  calculated  molecular  weight,  even  where  it  is  abnormally  small,  is 
independent  of  the  concentration. 

The  substances  for  which  abnormally  small  molecular  weights  are 
found  by  the  cryoscopic  method  have  the  power  of  increasing  the  con- 
ductivity of  absolute  sulphuric  acid,  and  it  is  found  that  the  specific 
conductivity  of  these  solutes  increases  proportionally  to  the  concentra- 
tion, so  that  over  the  range  of  concentration  studied  by  the  author 
the  molecular  conductivity  is  constant. 

In  explaining  the  difference  from  water,  in  that  many  electrolytes 
dissolved  in  absolute  sulphuric  acid  have  constant  molecular  weight, 
and  constant  molecular  conductivity,  it  must  be  borne  in  mind  that 
sulphuric  acid  must  itself  contain  considerable  quantities  of  the  ions 
H'  and  HSO^',  and  that  the  concentrations  of  these  ions  will  be 
markedly  affected  by  the  addition  of  an  acid  sulphate.  The  author 
considers  it  probable,  especially  in  view  of  the  vei^y  high  dielectric 
constant  of  sulphuric  acid,  that  the  acid  sulphates  are  completely 
dissociated. 

The  uniform  results  recorded  above  for  solutions  of  water,  methyl 
alcohol,  &c.,  lead  the  author  to  conclude  that  all  these  varied  com- 
pounds, when  dissolved  in  absolute  sulphuric  acid,  unite  with  the 
solvent,  forming  acid  oxonium  salts,  which  ai'e  dissociated  in  the  same 
manner  as  alkali  or  ammonium  sulphates.  Just  as  a  molecule  of 
ammonia  may  attach  itself  to  a  hydrogen  ion,  forming  the  ammonium 
ion  NH^*,  so  it  is  supposed  that  a  molecule  of  water  may  similarly 
attach  itself,  forming  the  "  hydronium  "  ion  H3O*,  so  that  a  solution 
of  a  little  water  in  sulphuric  acid  is  a  dissociated  solution  of  hydronium 
sulphate.  A  similar  explanation  is  applied  in  the  other  cases,  so  that 
solutions  of  methyl  alcohol  and  ethyl  ether  in  absolute  sulphuric  acid 
are  to  be  regarded  as  containing  dissociated  methylhydronium  sulphate 
and  diethylhydronium  sulphate.  From  this  point  of  view,  the  pyrone 
derivatives  fall  into  line  with  the  other  oxygen  compounds.  In  the 
case  of  acetic  and  other  weak  organic  acids,  which  in  sulphuric  acid 
solution  behave  themselves  cryoscopically  and  electrically  like  water 
or  ammonia,  it  must  be  supposed  that  they  are  forced  by  the  very 
strong  sulphuric  acid  to  assume  basic  functions.  Solutions  of  acetic 
and  benzoic  acids  in  sulphuric  acid  are  therefore  to  be  regarded  as 
containing  dissociated  acetyl-  and  benzoyl-hydronium  sulphates.  The 
exceptional  behaviour  of  the  triphenylcarbinols,  in  giving  abnormally 
great  depression  of  the  freezing  point  and  abnormally  great  increase 
of  conductivity,  is  probably  due  to  their  forming  sulphates  with 
elimination  of  water,  this  water  being  at  once  converted  into 
dissociated  hydronium  sulphate. 

When  organic  acids  of  greater  strength  than  acetic  or  benzoic  acid 
are  considered,  the  readiness  to  form  salts  with  sulphuric  acid 
diminishes,  until  in  the  case  of  trichloroacetic,  oxalic,  and  picric  acids, 
the  affinity  constants  of  which  cannot  be  determined  directly,  the  salt- 
forming  power  has  disappeai-ed ;  these  acids,  when  dissolved  in 
sulphuric  acid,  are  cryoscopically  normal  and  electrically  indifferent. 
A  further  class  of  substances  comprises  the  strongest  inorganic  acids 
(such  as  nitric  acid)  and  the  sulphonic  acids,  which  when  dissolved  in 
absolute  sulphuric  acid  appear  to  be  dissociated,  not  as  oxonium  salts, 
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but  as  acids,  their  dissociating  tendency,  XOH — >-XO'  +  H*,  being 
so  great  that  even  in  sulphuric  acid  they  are  ionised  in  the  usual  way. 
The  molecular  conductivities  of  the  various  solutes  in  absolute 
sulphuric  acid  differ  much  less  than  they  do  in  water,  probably  because 
the  variation  in  the  mobilities  of  the  cations  is  eclipsed  by  the  very 
great  mobility  of  the  ion  HSO^',  which  is  not  only  common  to  the 
solutes,  but  is  produced  also  by  the  dissociation  of  the  solvent  (see 
Hantzsch  and  Caldwell,  A.bstr.,  1907,  ii,  328).  J.  C.  P. 

Analysis  of  the  Lowering  of  the  Freezing  Point  in  Physio- 
logical Fluids.  Ernst  Tezner  {Ze'Usch.  physiol.  Chem.,  1907,  54, 
95 — 109). — The  depression  of  the  freezing  point  of  an  aqueous  solution 
containing  both  electroly'^e  and  non-electrolyte  is  (very  slightly)  less 
than  the  sum  of  the  depressions  caused  by  the  components  when  by 
themselves.  This  difference  is  attributed  to  reduction  of  the  dis- 
sociation of  the  electrolyte  by  the  non-electrolyte.  G.  B. 

Transition  Temperature  of  Manganous  Chloride.  Theodore 
W.  E.IC1IARDS  and  Franz  Wrede  {Zeilsch.  j)hi/sikal.  Chem.,  1907,  61, 
313—320.  Compare  Richards  and  Churchill,  Abstr.,  1898,  ii,  555  ; 
1899,  ii,  354;  Richards  and  Wells,  Abstr.,  1903,  ii,  411;  1906,  ii, 
727). — Especially  pure  manganous  chloride  has  been  prepared  in  two 
ways:  (1)  by  repeated  crystallisation  of  the  commercially  pure 
chloride ;  (2)  by  repeated  crystallisation  of  the  nitrate,  precipitation  of 
the  nitrate  solution  by  pure  ammonium  carbonate,  and  preparation  of 
the  chloride  from  the  precipitated  carbonate.  Both  specimens  gave 
the  same  value,  58"089°±  0*005°  (on  the  international  hydrogen  scale), 
for  the  transition  temperature,  MnCl._,,4H,0  ZZ!:  MnClo,2H20  + 2H2O, 
As  manganous  chloride  is  very  readily  prepared  in  a  pure  condition, 
its  transition  temperature  is  very  well  suited  for  use  as  a  fixed  point 
in  thermometric  work. 

The  authors  describe  a  thermostat  which  enables  them  to  keep  the 
exposed  part  of  the  stem  at  nearly  the  same  temperature  as  the 
thermometer  bulb.  J.  C.  P. 

Outline  of  a  New  System  of  Thermodynamics.  Gilbert 
Newton  Lewis  (Zeitsch.  'physikal.  Chem.,  1907,  61,  129 — 165. 
Compare  Ab.str.,  1901,  ii,  639). — It  is  pointed  out  that  in  the 
development  of  physical  chemistry  thermodynamics  has  been  applied 
.•ilotig  two  main  lines.  Some  investigators,  for  example,  Gibbs, 
Duliem,  and  Planck,  have  started  from  the  fundamental  equations 
involving  the  entropy  and  the  thermodynamic  potential.  Others, 
such  as  van't  llolf,  (Xstwald,  Nernst,  and  Arrheuius,  have  adopted  the 
method  of  applying  the  cycle  process  to  special  problems.  The  latter 
\insy.sLeiiiatic  method  of  procedure  has  led  to  a  large  number  of 
iiidopeudent  fonuuUe,  largely  of  an  approximate  character,  and  it  is 
the  author's  aim  to  develop  by  ordinary  operations  a  systematic  series 
of  tliermodynamical  equations,  which  are  similar  to  those  at  present  in 
use  amoDg  physical  chemists,  but  are  at  the  same  time  strictly 
exact. 

'i'lie  Miitiior  works  with  a  inagnitudo  which   lie  tonus  "activity,"   to 
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be  regarded  :is  the  ideal  measure  of  the  tendency  of  a  given  kind  of 
molecule  to  depart  from  the  conditions  in  which  it  finds  itself  at  any 
given  moment.  The  "activity"  $  is  further  related  to  the 
"fugacity"  if/  (see  loc.  cit.)  by  the  equation  ^  =  i]//IiT.  With  the 
help  of  the  foregoing  conception,  the  author  reaches  a  number  of 
exact  general  equations  from  which,  by  approximation,  the  common 
formulfe  for  the  change  of  equilibrium  with  temperature,  for  the 
E.M.F.  of  a  reversible  cell,  for  the  depression  of  the  freezing  point, 
etc.,  can  be  readily  deduced.  J.  C.  P. 

New  Apparatus.  Appliance  for  Maintaining  Constant 
Temperatures  in  Drying-Ovens.  A  Fractionating  Column. 
Receiver  for  Mitscherlich's  Apparatus  (Phosphorus  Distil- 
lation). Josef  Habermann  {Zeitsch.  anal.  Chem.,  1907,  46, 
574 — 581). — The  apparatus  for  maintaining  a  constant  or  predeter- 
mined temperature  in  a  drying-oven  is  similar  in  shape  to  an 
ordinary  Soxhlet  extractor ;  there  is  no  siphon  tube,  however,  and  a 
two-way  tap  is  placed  on  the  lower  stem,  so  that  the  latter  may  be 
placed  in  connexion  with  the  wide  upper  tube,  or  the  two  tubes 
may  be  cut  off  from  each  other  and  the  upper  one  connected  with 
an  exterior  vessel.  The  lower  stem  of  the  apparatus  is  fixed  in  an 
opening  at  the  top  of  the  oven.  A  mixture  of  amyl  alcohol  and 
ethyl  alcohol  is  placed  in  the  outer  jacket  of  the  drying-oven 
and  heated  to  boiling.  The  vapour  passes  up  through  the  side  tube 
of  the  apparatus  into  a  condenser  at  the  top,  and  the  condensed 
liquid  is  collected  in  the  wide  upper  tube.  If  the  boiling  point  of 
the  alcoholic  mixture  be  too  low  to  give  the  required  temperature, 
the  collected  liquid  is  run  off  into  the  outside  vessel  until  the  correct 
temperature  is  attained.  The  tap  is  then  turned,  so  that  the  liquid' 
condensed  subsequently  returns  to  the  oven. 

The  fractionating  column  described  is  also  of  similar  shape.  A 
condenser  is  provided  inside  the  top  of  the  wide  part  of  the 
apparatus,  and  the  distilled  liquid  is  collected  at  the  lower  part, 
being  returned  to  the  distillation  flask  or  run  off  as  desired  through  a 
two-way  tap.  A  thermometer  is  placed  in  the  side  tube  of  the 
apparatus  so  that  the  temperature  of  the  vapour  can  be  ascertained. 

The  receiver  consists  of  a  flask  fitted  with  a  double-bored  cork. 
The  end  of  the  condenser  passes  through  one  hole  in  the  cork,  whilst  a 
delivery  tube  is  fitted  in  the  other.  In  distilling  substances  which 
yield  distillates  having  a  disagreeable  odour,  for  instance,  in  testing 
for  phosphorus  poisoning,  the  distillate  is  collected  in  the  flask  while 
the  gases  pass  thx'ough  the  flask  and  out  of  the  delivery  tube  into  a 
kind  of  filtei'-pump.  The  latter  receives  the  waste  water  from  the 
condenser,  and  the  gases  are  thus  cari-ied  away.  W.  P.  S. 

The  Method  of  Limiting  Densities,  and  its  Application  to 
the  Atomic  Weight  of  Nitrogen.  Philippe  A.  Guye  {Compt. 
rend.,  1907,  145,  1164—1166.  Compare  Abstr.,  1907,  ii,  437,  605).— 
A  reply  to  D.  Berthelot  (compare  Abstr.,  1907,  ii,  154,  155,  668,  680, 
740).  The  author  maintains  that  the  mean  value  14-005  for  the 
atomic  weight  of  nitrogen  deduced   by  Berthelot  from    the    limiting 
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densities  of  nitrogen,  nitrous  and  nitric  oxides  is  untrustworthy, 
since  the  values  for  the  atomic  weight  of  the  element  diminish  as  the 
critical  temperatures  of  the  gases  from  which  they  are  calculated 
increase,  as  is  shown  in  the  following  table  : 

Gas.  N„. 

Atomic  weight  of  N 14-008 

Absolute  critical  temperature      128° 

The  value  N"  =  14*010,  obtained  as  the  mean  of  six  independent 
determinations  by  chemical  analysis  of  nitrous  and  nitric  oxides 
(limits  14-007  and  14'015),  is  more  exact  (compare  Abstr.,  1906,  ii, 
349).  M.  A.  W. 

Adsorption  and  Occlusion.  Nature  of  the  so-called  Solid 
Phase.  Morris  W.  Trayers  {Zeitsch.  physikal.  Chem.,  1907,  61, 
241 — 248.  Compare  Abstr.,  1906,  ii,  730). — A  criticism  of  some 
points  raised  in  Freundlich's  papers  (Abstr.,  1907,  ii,  155,  534). 

The  author  is  strongly  of  opinion  that  the  term  "  solid  solution " 
should  be  confined  to  isomorphous  mixtures^  that  is,  homogeneous 
mixtures  which  are  themselves  crystalline,  and  the  components  of 
which  have  similar,  if  not  the  same,  crystalline  form.  Adsorption 
and  occlusion,  apart  from  the  formation  of  isomorphous  mixtures  and 
from  the  mechanical  enclosure  of  the  substance  which  appears  to  be 
di.ssolved,  are  interpreted  as  the  formation  of  a  solution  in  an 
amorphous  substance.  Such  substances  are  practically  liquid,  and 
appear  to  be  solid  only  because  they  have  a  certain  mechanical 
rigidity.  J,  C.  P. 

Adsorption  and  Occlusion.  Herbert  Freundlich  {Zeiisch. 
physikal.  Cliem.,  1907,  61,  249— 254).— A  reply  to  Travers  (preceding 
abstract).  Whilst  the  latter  considers  that  adsorption  consists  in  a 
process  of  solution  modified  by  surface  phenomena,  the  author  holds 
the  view  that  surface  condensation  is  the  main  element  in  adsorption, 
and  that  the  formation  of  solid  solutions  is  a  secondary  effect. 

It  is  pointed  out  that  the  variation  in  the  adsorption  of  carbon 
dioxide  by  charcoal  with  temperature  (studied  by  Travers)  is  very 
similar  to  the  corresponding  variation  in  the  adsorption  of  acetic  acid 
by  charcoal  in  aijueouH  solution  (studied  by  the  author),        J.  C.  P. 

Dissociation  by  Adsorbing  Substances  of  the  Compounds 
formed  by  Basic  and  Acidic  Dyes.  Louis  Pelet-J olivet  (Compt. 
rcn(/.  1907,  145,  1 182 -1 183).— Crystal  ponceau  and  methylene- 
bliie  form  a  compound  containing  1  mol.  of  the  former  to  2  mols. 
of  the  latter  (compare  Akstr.,  1904,  ii,  794),  and  similar  compounds 
have  been  proi.arod  containing  crystal  ponceau,  1  mol.,  and 
magenta  or  i-afrann.e,  2  mols.,  or  naphthol  yellow  S,  1  mol.,  and  of 
inothylcnc-blne,  magenta,  or  safranino,  2  mols.  (compare  Heyewetz, 
Alwtr.,  1900,  1,  3uG).  Thc-so  compounds  are  much  less  soluble  in 
water  than  either  of  tl.o  constituents,  the  solubility  of  the  compound 
of  ponceau  and  mothyleno-bluG  is  0201  gram  per  litre  at  100',  or 
0U4j   gram    per    litre    at    15",    mid    ti.e    solnbilitit-s    at    15°    of    the 
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compound  of  methylene-blue  with  eosin  and  naphthol  yellow  S  are 
0*158  and  0-042  gram  per  litre  respectively.  Certain  adsorbent 
substances,  such  as  wool,  animal  charcoal,  or  precipitated  and  calcined 
silica,  cause  dissociation  of  aqueous  solutions  of  these  compounds,  and 
absorb  the  basic  constituent  if  the  original  solution  is  neutral  or 
alkaline  and  the  acidic  constituent  if  the  original  solution  is  acid. 
This  phenomenon  is  readily  explained  by  the  colloidal  theory  of 
dyeing,  according  to  which  the  adsorbent  substances  are  in  the 
colloidal  state,  and  are  negatively  charged  and  absorb  the  positive  or 
basic  constituent  in  neutral  or  alkaline  solution,  and  positively 
charged  and  absorb  the  negative  or  acid  constituent  in  acid  solution. 
The  behaviour  of  the  compound  of  eosin  and  methylene-blue  as  a  stain 
for  certain  bacilli  can  be  explained  similarly  (compare  Marino,  Abstr., 
1906,  ii,  189)  ;  the  nucleus  of  the  cell  in  the  colloidal  state  is 
positively  charged  and  absorbs  the  eosin,  and  the  remainder  of 
the  protoplasm,  also  in  the  colloidal  state,  is  negatively  charged  and 
absorbs  the  methylene-blue.  M,  A.  W. 


Dissociation  as  Measured  by  Lowering  of  Freezing  Point 
and  by  Electrical  Conductivity,  Bearing  on  the  Hydrate 
Theory.  The  Approximate  Composition  of  the  Hydrates 
formed  by  a  Number  of  Electrolytes.  XIX.  Hakry  C.  Jones 
and  J.  N.  Peakce  {Amer.  Chem.  J.,  1907,  38,  683 — 743). — A  summary 
of  the  evidence  so  far  obtained  for  the  existence  of  hydrates  in  aqueous 
solutions  is  fii'st  given,  most  of  which  is  recorded  in  Abstr.,  1905,  ii, 
8,  73,  445,  509,  687,  794;  1906,  ii,  G6,  327,  737,  827;  1907,  ii,  147, 
211,  212,  438,  so  far  as  the  contributions  of  Jones  and  his  co-workers 
are  concerned. 

In  the  present  investigations,  attention  was  directed  to  determining 
(a)  the  relation  between  the  degree  of  dissociation  as  measured  by  (1) 
freezing-point  methods  and  (2)  conductivity  methods  ;  (6)  the  extent 
to  which  conductivity  of  a  solution,  and  the  relative  velocities  of 
different  ions,  are  influenced  by  hydration  of  ions,  and  (c)  the  trust- 
worthiness of  conductivity  methods  for  measurement  of  the  degree  of 
dissociation.  For  this  purpose,  solutions  of  fifteen  salts  and  three 
acids  have  been  systematically  studied  for  concentrations  ranging  from 
O'Ol  to  2  0  normal.  Details  of  the  methods  of  investigation  and  the 
modes  of  expressing  the  results  ai'e  given  in  the  original,  together  with 
full  tabular  statements  of  the  experimental  data  obtained.  Only  the 
general  conclusions  arrived  at  can  be  given. 

The  molecular  lowerings  of  freezing  point  in  all  cases  pass  through 
a  well-marked  minimum.  The  molecular  lowerings,  calculated  from 
conductivity  measurements  of  dissociation,  decrease  regularly  with 
increase  of  concentration.  The  value  of  the  molecular  lowering  varies 
directly  with  the  number  of  mols.  of  water  with  which  the  salt  under 
investigation  crystallises  from  water. 

The  total  amount  of  combined  water  decreases  with  increase  in 
concentration  to  a  minimum,  and  then  increases  regularly  with  the 
concentration.  The  amount  of  water  in  combination  with  1  mol.  of 
a  salt  is  large  in  dilute  solutions,  where  ions  predominate,  and  decreases 
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as  dissociation  is  lowered,  becoming  nearly  constant  at  greater 
concentration. 

The  bydrating  of  a  salt  is  essentially  a  function  of  tbe  cation,  and  is 
an  inverse  function  of  tbe  atomic  volume  of  tbe  latter.  Those  cations 
which  possess  the  greatest  migration  velocities  have  the  least  bydrating 
powers,  and  the  converse  of  this  is  also  true. 

The  eifect  of  the  hydration  of  those  ions  with  small  atomic  volumes 
on  their  migration  velocity  is  greater  than  that  of  the  small^bydration 
of  those  possessing  large  atomic  volumes  on  their  migration  velocity. 

In  all  the  cases  examined,  it  was  found  that  the  dissociation  in  dilute 
solution,  as  measured  by  the  conductivity  method,  is  less  than  that 
calculated  from  the  lowering  of  freezing  point,  and  this  difference  is 
the  greater  the  more  diK;te  the  solutions  examined  are,  so  that  it  is 
probably  connected  with  the  increase  in  friction  between  the  solvent 
and  ion  due  to  the  greater  surface  presented  by  the  latter  as  it  becomes 
more  hydi-ated  at  greater  dilution.  Comparable  results  can  only  be 
expected  by  the  two  methods  in  the  cases  of  salts  which  crystallise 
from  solution  in  the  anhydrous  condition,  but  in  cases  of  this  type 
comparable  values  were  only  obtained  at  concentrations  near  to  that  at 
which  molecular  lowering  is  at  a  minimum.  T,  A.  H, 

Semi-Electrolytes.  Maurice  Prud'homhh:  {J.  Chim.  Phys.,  1907, 
5,  497 — 510). — By  the  combination  of  two  equations  shown  in  a 
previous  paper  (Abstr.,  1907,  ii,  527)  to  hold  for  certain  weak  elec- 
trolytes, the  equation  (1)  y  =  ^log(l  -y)~\  whei^e  y  is  the  coefficient  of 
ionisation,  is  shown  to  hold  within  wide  limits  of  dilution  for  acetic 
acid  and  ammonia,  and  A  has  the  same  numerical  value  for  the  two 
electrolytes  in  corresponding  dilution,  and  is  constant  up  to  fairly  high 
dilutions.  Consequently,  for  acetic  acid  and  ammonia,  the  equation 
C^)  y/y'  =  log(l  ~7)~V(1 -y')"'^  (where  y  and  y  are  the  respective 
coefficients  of  ionisation  in  corresponding  dilution)  ought  to  hold,  and 
this  is  shown  to  be  the  case.  Putting  y  =  A/A.  ^q,  where  X  and  X  ^ 
represent  the  molecular  conductivities  at  a  particular  dilution  and  at 
inlinite  dilution  respectively,  equation  (1)  may  be  written  in  the  form 
X  =  A  X  x^OeL^  rr-K^  yj  -  ^)\  and  by  means  of  this  equation  X  -^  can  be 
calculated  for  semi-electrolytes  from  the  observed  values  of  X  and  the 
values  of  A  obtained  for  acetic  acid  and  ammonia.  X  y^  has  been 
calculated  in  this  way  for  a  number  of  weak  acids  and  bases,  and  the 
values  ol)tained  are  in  satisfactory  agreement  with  those  given  by  the 
usual  methods.  q_  g_ 

Diffusion  of  Electrolytes  in  Aqueous  Solutions  and  in 
Gelatin.  B.  Lino  Vanzktti  {Atti  R.  Accad.  Liucei,  1907,  [v],  16, 
ii,  G55 — 657).— The  formation  of  two  separate  zones  of  precipitate 
wlien,  for  example,  barium  chloride  and  silver  sulphate  solutions  are 
allowed  to  dilTuso  into  the  opposite  ends  of  a  column  of  "olatin  is 
explained  by  JJuscaglioni  and  Purgotti  {Aui  K.  1st.  Hot.  Pavia,  1905, 
N.S.,  11)  as  being  due  to  the  fact  that  the  ions  in  solution  obey 
liunsen's  law  for  the  diffusion  of  gases.  Uruni  and  Vanzetti  (Abstr., 
1907,  )i,  74).  on  the  olh.r  bund,  regard  the  phenomenon  as  one  of 
SMpi  r.saturat  itii. 
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The  author  has  made  similar  experiments,  using,  as  the  diffusing 
salts,  ammonium,  potassium,  rubidium,  or  caesium  chloride  in  4xV-solu- 
tion,  on  the  one  side,  and  semi-normal  sodium  platinichloride  on  the 
other.  With  ammonium  and  potassium  chlorides,  the  precipitated 
platinichloride  is  deposited  at  the  same  position  in  the  gelatin  column, 
and  the  same  is  the  case  with  rubidium  and  ctesium  chlorides,  in  spite 
of  the  varying  ionic  velocities  of  the  diffei-ent  metals.  Buscaglioni 
and  Pargotti's  hypothesis  is  hence  untenable.  T.   H,  P. 

Comparison  of  Acids  and  Pseudo-Acids  in  Pyridine  Solu- 
tion. Arthur  Hantzsch  and  Kenneth  S.  Caldwell,  {Zeitsch.  physikal. 
Chem.,  1907,  61,  227— 240).— The  authoi*  have  studied  the  con- 
ductivity of  a  number  of  true  acids,  strong  and  weak,  and  of  a  number 
of  pseudo-acids  in  pyridine  solution.  The  order  of  the  true  acids, 
ari'anged  according  to  the  conductivity  of  their  pyridine  solutions,  is 
roughly  the  same  as  when  they  are  arranged  according  to  the  magni- 
tude of  their  affinity  constants  in  aqueous  solution.  Pseudo-acids, 
compared  among  themselves,  exhibit  an  exactly  analogous  behaviour. 
When,  however,  the  conductivity  of  a  true  acid  in  pyridine  is  com- 
pared with  that  of  a  pseudo-acid  which  is  of  approximately  the  same 
strength  in  aqueous  solution,  it  is  found  that  the  conductivity  of  the 
pseudo-acid  is  very  much  greater.  This  result  has  been  verified  in  the 
case  of  nitroform  and  trinitrophenol  in  comparison  with  oxalic  acid, 
also  in  the  case  of  pseudo-acids  which  are  of  medium  strength  in 
aqueous  solution  (such  as  nitrourethane,  dinitrophenol,  benzoylcyan- 
amide,  "  saccharin  ")  and  in  the  case  of  weak  or  very  weak  pseudo-acids 
(such  as  mononitrophenol,  jo-benzoquinoneoxime,  cyanuric  acid,  methyl- 
nitroamine)  in  comparison  with  mediumly  strong  to  weak  mono- 
carboxylic  acids.  Only  in  the  case  of  the  pseudo-acid,  nitromethane, 
has  no  such  behaviour  been  observed. 

The  conclusion  may  be  drawn  that  when  a  hydi'ogen  compound 
dissolved  in  pyridine  conducts  much  better  than  a  true  acid,  which  in 
water  is  of  about  the  same  sti"ength,  then  the  former  must  be  a  pseudo- 
acid.  Thus  it  is  certain  that  hexanitrodiphenylamine  undergoes 
isomeric  change  as  a  pseudo-acid.  J.  C.  P. 

Conductivity  of  the  Sodium  Salts  of  the  Isomeric  Hydroxy- 
benzoic  Acids.  The  Question  of  the  Mobilities  of  Isomeric 
Anions.  Heinrich  Ley  and  O.  Erler  [Zeitsch.  Elektrochem.,  1907, 
13,  797 — 799). — The  conductivity  of  sodium  salicylate  is  at  any  given 
dilution  greater  than  that  of  sodium  m-hydroxybenzoate  or  sodium 
j9-hydroxybenzoate.  This  cannot  be  due  to  extra  dissociation  of  the 
phenolic  hydrogen  atom  in  salicylic  acid,  for  experiments  have  shown 
that  of  the  three  disodium  salts  that  of  the  ortho-acid  is  hydrolysed  to 
the  greatest  extent,  so  that  the  second  hydrogen  atom  of  this  acid  is 
only  very  slightly  acidic  in  character. 

The  superior  conductivity  of  sodium  salicylate  is  probably  due  to 
the  greater  mobility  of  the  ortho-anion,  this  again  being  probably  due 
to  the  greater  degree  of  hydration  of  the  two  isomeric  anions.  In  this 
connexion,  it  is  noteworthy  that  the  sodium  salts  of  o-  and^-methoxy- 
benzoic  acids  have  practically  equal  conductivities.  J-  C.  P. 
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Polymorphism  of  Liquids.  Daniel  Voblandek  {Ber.,  1907, 
40,  4527—4537.  Compare  Abstr.,  1907,  ii,  441,  442).— The  crystal- 
line liquids  obtained  when  various  unsaturated  compounds  are  fused 
cannot  be  chemically  isomeric  with  the  crystalline  solid  or  amorphous 
liquid  phases,  since  acetylene  derivatives,  such  as  the  acetyl  and 
benzoyl  derivatives  of  dihydroxytolane,  yield  crystalline  liquids  like 
the  corresponding  stilbene  compounds,  and  the  possibility  of  isomerism, 
even  of  stereoisomerism,  is  excluded  in  these  compounds. 

The  dihenzoyl  derivative  crystallises  from  a  mixture  of  benzene 
and  alcohol  in  colourless  prisms,  m.  p.  214°  and  254°,  Measurements 
of  dielectric  constants  show  that  the  values  are  practically  the  same  for 
the  two  liquid  phases  of  ethyl  anisylideneaminocinnamate,  although 
discontinuities  at  the  t.vo  transition  points  are  observed  (compare 
Abegg  and  Seitz,  Abstr.,  1899,  ii,  623). 

Various  crystallographic  properties  of  crystalline  liquids  can  be 
ascertained  and  made  use  of  in  determining  the  crystalline  system  to 
which  the  liquid  belongs.  The  behaviour  of  the  liquids  in  converging 
polarised  light  points  to  their  being  uniaxial,  a  view  Avhich  is  supported 
in  different  ways.  The  liquid  crystals  have  thus  a  higher  degree  of 
symmetry  than  the  solid,  crystalline  phases  of  the  same  substances, 
which  are  mainly  monoclinic  or  rhombic.  The  following  esters  :  ethyl 
azoxybenzoate,  methyl,  ethyl  and  propyl  azoxycinnamates,  ethyl  bromo- 
azoxycinnamate,  ethyl  cizocinnamate,  ethyl  anisylideneamino- 
cinnamate, ethyl  piperonylideneaminocinnamate,  ethyl  phenylbenzyl- 
aminocinnamate,  ethyl  anisoleazocinnamate,  ethyl  acetoxybenzene- 
azocinnamate  form  liquid  plates  and  rods,  and  in  a  narrow  sense  of 
the  word  are  thus  isomorphous.  The  cinnamates  are  characterised  by 
the  readiness  with  Avhich  they  crystallise.  The  five  last-named 
substances  are  isodimorphous,  yielding  two  enantiotropic,  crystalline 
liquid  modifications.  The  benzoate  of  the  ester  of  hydroxybenzylidene- 
aininocinnamate  forms  three  crystalline,  liquid  phases.  Methoxy-  and 
phenyl  derivatives  of  aromatic  substances  closely  resemble  one  another 
in  the  crystalline,  liquid  state,  although  there  are  a  few  exceptions. 

The  formation  of  liquid  crystals  appears  to  be  characteristic  of 
para-substituted  derivatives,  and  several  examples  ai'e  cited  which 
show  that  the  property  may  be  made  use  of  for  determining  the 
constitution  of  certain  benzene  derivatives.  J.  J.  S. 


Reciprocal  Solubility  of  Oil  of  Turpentine  and  Methyl  Sul- 
phate. M.  DunuocA  (./.  Chim.  j^hjs.,  1907,  5,  4G3— 487).— The  deter- 
minations were  made  by  Alexeeff 's  method  at  approximately  atmospheric 
pressure,  the  temperatures  at  which  the  milkiness  (due  to  partial 
separation  of  the  components)  just  appeared  on  cooling  slowly  being 
observed.  Tlio  methyl  sulphate  was  purified  by  repeated  distillation, 
and,  although  slightly  acid,  gave  very  little  colonr,  and  only  a  slight 
elevation  of  tcmpcraturo  on  mixing  with  oil  of  turpentine;  its  density 
and  rcfraclivo  index  at  15  "  and  25"  are  given. 

The  curve  leprrsenting  the  results,  obtained  by  plotting  the 
composition  of  the  mixttire  against  the  temperatures  at  which 
separnlinji  into  two  jiliuses  commences,  is  of  the  parabolic  form  usual 
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for  partially  miscible,  binary  liquids.     The  components  are  completely 
miscible  in  all  proportions  above  108'2°. 

The  effect  on  the  miscibility  of  the  components  of  the  presence  of 
sulphuric  acid  in  the  methyl  sulphate,  of  the  period  during  which  the 
mixture  has  been  kept  in  sealed  tubes  before  the  observations,  and  of 
the  age  of  the  turpentine  has  been  investigated  ;  the  addition  of  a 
little  petroleum  to  the  binary  mixture  has  the  same  effect  as  the 
employment  of  a  specimen  of  oil  of  turpentine  fresher  than  that  to 
which  the  petroleum  was  added.  G.  S. 

Colloidal  Solutions.  The  Svedberg  {N'ova  Acta  Soc.  Sci.  Upsala, 
1907,  [iv],  2,  No.  1,  1—160.  Compare  Abstr.,  1906,  ii,  330;  1907, 
ii,  17,  160,  529,  535,  536). — The  paper  contains  a  complete  account 
of  the  author's  work,  much  of  which  has  been  already  published. 

New  experiments  on  the  effect  of  the  oscillatory  discharge  with 
large  capacities  show  that  the  yield  of  colloid  increases  with  the 
capacity  when  the  current  strength  is  constant. 

The  pi'oportion  of  carbon  in  the  colloidal  solutions  of  various 
metals,  prepared  by  pulverisation  in  ethyl  ether  under  constant 
electrical  conditions,  has  been  examined.  For  the  same  metal,  the 
carbon  content  of  the  colloid  is  proportional  to  the  specific  decom- 
position of  the  medium.  For  different  metals,  the  proportion  of 
carbon  increases  with  the  decomposition  of  the  medium,  but  the 
increase  is  much  slower  in  the  former  case.  With  an  oscillatory 
discharge,  the  proportion  of  carbon  is  very  much  smaller  than  with 
a  direct  current  discharge.  Using  the  oscillatory  discharge  and  a 
capacity  of  about  O'l  micro-farad,  the  percentage  of  carbon  in  the 
separated  metal  is  about  0"2  in  the  case  of  a  metal  which  is  readily 
pulverised,  and  about  2'0  in  the  case  of  a  metal  pulverised  with 
difliculty.  With  larger  capacities,  colloidal  metals,  which  are  pi-actically 
free  from  carbon,  may  be  expected  to  be  obtained. 

Experiments  on  colloid  formation  in  liquid  methane  cooled  by 
liquid  air  show  that  the  phenomenon  of  cathodic  pulverisation  is  the 
same  at  this  low  temperature  as  it  is  at  the  ordinary  temperature.  The 
colloidal  solution  of  sodium  has  a  red  colour ;  that  of  potassium  is 
bluish. 

After  a  critical  examination  of  the  many  theories  which  have  been 
put  forward  in  regard  to  the  nature  of  colloidal  solutions,  the  author 
arrives  at  the  conclusion  that  factors  other  than  electrical  charges  and 
capillary  forces  play  an  important  part  in  such  systems.  From  a 
study  of  the  behaviour  of  an  inactive  colloidal  substance  of  small 
solution  pressure  (platinum)  in  a  medium  of  small  ionising  power 
(ethyl  ether),  it  is  found  that  such  solutions  have  a  definite  critical 
temperature  (coagulation  temperature),  and  that  addition  of  a  small 
quantity  of  a  foreign  substance  raises  the  critical  temperature.  The 
curves  which  express  the  dependence  of  the  critical  temperature  on 
the  concentration  of  the  added  substance  are  asymptotic  to  the 
negative  temperature  axis. 

Some  observations  relating  to  the  Brownian  movement  of  the 
colloidal  particles  indicate  that  the  cessation  of  this  movement  on  the 
addition  of  electrolytes  is  not  due  to  any  specific  action  of  the  ions, 
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but  to  the  increasing  size  of  the  particles.  By  gradual  addition  of 
aluminium  sulphate  to  an  aqueous  solution  of  colloidal  silvei',  the 
direction  of  motion  of  the  particles  in  an  electric  field  can  be  reversed. 
Corresponding  with  this  change,  the  velocity  of  the  particles 
diminishes  as  the  isoelectric  point  is  approached,  but  the  amplitude 
of  the  Brownian  movement  remains  unchanged,  and  the  author 
concludes  that  this  movement  cannot  be  due  to  electrical  forces. 

H.  M.  D. 

Influence  of  the  Reaction  of  the  Medium  on  the  Size  of 
Colloidal  Granules.  Andre  Mayer,  Guillaume  Sch.effer,  and 
E.  Terroine  {Compt.  rend.,  1907,  145,  918 — 920).— The  authors  have 
examined  a  large  number  of  colloidal  solutions,  including  colloidal 
metals  (gold,  silver,  platinum),  inoi'ganic  colloids  (arsenic  trisulphide, 
mercuric  sulphide),  and  organic  colloids  (soaps,  dyes  and  indicators, 
alkaloids,  starch,  albumin).  They  find  that  the  size  of  the  colloidal 
granules  is  increased  by  the  addition  of  a  trace  of  acid  to  negative 
colloidal  solutions,  or  of  a  trace  of  alkali  to  positive  colloidal  solutions, 
whilst  the  addition  of  acid  to  the  positive,  or  alkali  to  the  negative, 
colloidal  solutions  causes  a  diminution  in  the  size  of  the  granules. 
Further,  precipitation  of  a  colloidal  solution  is  induced  by  dialysing  a 
negative  solution  containing  an  excess  of  alkali,  or  a  positive  solution 
containing  an  excess  of  acid,  M.  A.  W. 

Investigation  of  Colloids  by  the  Filtration  Method. 
Heinrich  Bechhold  (Zeiisch.*  jyhysikal.  Chem.,  1907,  60,  257 — 318  ; 
Biochem.  Zeitsch.,  1907,  6,  379 — 408). — The  author  describes  in  detail 
a  method  which  has  been  worked  at  by  him  which  permits  of  the 
separation  of  colloids  in  solution  from  the  solvent,  as  well  as  the 
separation  of  mixtures  of  colloids  of  different-sized  particles  from  one 
another  by  fractional  filtration. 

The  filter  material  is  made  to  impregnate  filter  paper  in  a  special 
apparatus,  and  when  in  use  the  impregnated  paper  is  supported  by 
fine  nickel  gauze.  The  pressures  used  are  from  two  to  five  atmo- 
spheres, and  in  one  form  of  the  machine  a  stirrer  is  used,  by  means  of 
which  the  material  to  be.  filtered  is  kept  violently  agitated.  The 
filter  materials  employed  were  gelatin  of  various  concentrations, 
formalised  gelatin,  and  acetic  collodion  solidified  by  washing  in 
water. 

The  "fineness"  of  the  filter  is  dependent  upon  the  concentration  of 
the  gelatin.  It  was  established  that  gelatin-filters  have  pores  of 
unofpinl  size,  and  that  the  particles  in  a  colloidal  solution  arc  mostly 
of  unctjual  size.  Data  iiro  given  with  regard  to  a  number  of  colloids, 
both  organic  and  inorganic,  in  their  relationship  to  gelatin -filters 
(Pnissian  blue,  ])latinum,  ar.senious  sulphide,  gold,  ferric  hydroxide, 
silicic  acid,  collargol,  ly.sargin,  bismon,  haMuoglobin,  serum-albumin, 
globulin,  gelatin,  hrematin,  sodium  lysalbinate,  dextrin,  litmus, 
chlorophyll). 

A  mixture  of  ulbumoscs  was  .^ieparaled  into  its  constituents  by 
fractional  filtration.  Many  substances,  especially  those  physio- 
logiciilly  active,  such  as  roniiin,  !\racl»iiolysin,staphylolysin,  are  strongly 


GENERAL   AND    PHYSICAL   CHEMISTRY.  25 

adsorbed  by  the  matex'ial  of  the  filter,  others  slightly  so,  for  instance, 
albumins,  albumoses,  hsemoglobin,  anti-rennin,  and  diphtheria-toxin. 
Dissolved  colloids  can  absorb  other  dissolved  colloids.  "  Protective  " 
colloids  have  a  favourable  influence  on  the  filtration  of  inorganic 
colloids  by  diminishing  friction.  It  is  shown  that  the  possibility  of 
filtering  certain  mixtures  is  dependent  on  the  sequence  in  which  the 
constituents  are  brought  together.  The  author  calls  this  the  "  sequence 
phenomenon."  A  mixture  of  Prussian-blue,  serum-albumin,  and  oxalic 
acid,  in  the  order  given,  passes  partially  through  a  gelatin-filter,  whilst 
amixture  in  sequence,  Prussian-blue,  oxalic  acid, andserum-albumin,  does 
not.  In  many  cases,  dialysis  may  be  replaced  by  gelatin  filtration,  but 
not  universally  so.  The  great  advantage  of  a  filtration  method  over 
dialysis  consists  in  that  the  solutions  do  not  become  dilute,  and  that 
the  apparatus  may  readily  be  sterilised  and  kept  sterile.  The 
sequence  of  the  examined  colloids  as  regards  the  size  of  the  particles, 
when  grouped  accordiog  to  the  filtration  method,  agrees  with  what 
has  been  deduced  from  theoretical  considerations  and  the  use  of 
the  ultra-microscope. 

Gelatin-filters  can  be  used  for  obtaining  sterile  filtrates.  The 
author  shows  by  the  filtration  method  that  in  the  case  of  a  non- 
poisonous  disinfectant  (tetrachlorodiphenol),  although  powerfully 
active  against  broth  cultures,  its  activity  in  internal  antisepsis  is 
dependent  on  the  fact  that  the  blood-serum  combines  with  the 
disinfectant,  the  bacterial  growths  being  not  shown  any  preference 
in  the  matter.  G.  S.  W. 

Diastatic  Function  of  Colloids.  Jacques  Duclaux  [Comj^t. 
rend.,  1907,  145,  802— 804).— From  the  fact  that  the  diastatic  action 
(oxidation  of  quinol,  decomposition  of  hydrogen  peroxide)  of  certain 
salts  in  aqueous  solution  is  the  more  energetic  the  weaker  the  acid 
forming  the  salt,  that  is,  the  more  the  latter  is  hydrolysed,  it  has  been 
deduced  that  the  active  part  of  the  dissolved  salt  is  that  which  is 
hydrolysed.  The  author  has  studied  the  decomposition  of  hydrogen 
peroxide  by  Graham's  colloidal  solution  of  ferric  hydroxide, 
(FegClgjwFeoOg),  which  is  completely  hydrolysed  when  n  exceeds  40, 
and  then  consists  of  micro-cells  of  FeoClg,?tFe.,03  in  equilibrium  with 
an  intercellular,  very  dilute  solution  of  hydrogen  chloride  containing 
no  appreciable  quantity  of  iron.  The  pi-operties  of  the  solution  vary 
with  the  value  of  n,  but  its  catalytic  activity  bears  no  fixed  relation  to 
the  total  quantity  of  iron  present,  even  when  completely  hydrolysed. 
As  n  increases,  the  reaction-constant  k  increases  in  almost  the  same 
proportion,  and  is  not  rendered  constant  by  multiplying  by  numbex'S 
expressing  the  acidity  of  the  solution.  But  when  the  values  of  k  are 
calculated,  not  from  the  total  quantity  of  iron,  but  from  that  present 
as  chloride,  that  is,  the  part  which  is  physically  and  chemically 
"active,"  and  corrected  for  the  greater  or  lesser  acidity  of  the  liquid, 
concordant  results  are  obtained  for  a  large  number  of  different 
colloidal  ferric  solutions.  Thus  it  is  the  "active"  part  of  the  colloid 
which  determines  its  catalytic  power.  The  completely  hydrolysed 
solution  contains  no  iron  in  the  intercellular  liquid,  but  the  cells 
contain  non-hydrolysed  ferric  chloride,  which  constitutes  the  "active  " 
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part,  thus  the  hydrolysed  fart  of  the  ferric  salt  does  not  take  part  in  the 
catalysis.  The  latter  deduction  is  confirmed  by  the  fact  that  the 
catalytic  activity  of  iron  in  freshly -prepared  acid  solutions  (that  is, 
non-hydrolysed)  of  ferric  chloride  is  approximately  the  same  as  that  in 
the  colloidal  solutions.  The  author  concludes  that  the  catalytic 
power  is  a  property  of  the  ion.  The  "active"  part  of  these  colloidal 
solutions  is  very  sensitive  to  impurities,  and  their  catalytic  power  is 
greatly  weakened  by  addition  of  small  quantities  of  such  salts  as 
potassium  sulphate  or  ferrocyanide.  E.  H. 

Calculation  of  Hydrocarbon  Equilibria.  H.  von  Wartenberg 
{Zeitsch.  2)hysikal.  Chem  ,  1907,  61,  366— 372).— In  reference  to  a 
recent  paper  by  Sand  (Abstr.,  1907,  ii,  814),  it  is  pointed  out  that  on 
the  basis  of  Nernst's  theory  (Abstr.,  1906,  ii,  727)  it  is  possible  to 
predict  the  general  course  of  organic  reactions  and  the  order  of 
maf^nitude  of  the  equilibrium  constants.  The  paper  contains  a 
number  of  examples  of  the  application  of  the  said  theory. 

J.  C.  P. 

Kinetics  and  Catalysis  of  the  Hydrogen  Peroxide-Thio- 
Bulphate  Reaction.  Emil  Abel  {Monatsh.,  1907,  28,  1239—1312). 
— The  velocity  constant  of  the  reaction  between  hydrogen  peroxide 
and  a  thiosiilphate  in  acid  solution,  which  is  represented  by  the 
equation  :  HgOo  +  2S2O3"  +  2H*  =  S^O/  +  2H2O,  when  calculated  ac- 
cording to  the  velocity  equation  for  bimolecular  reactions  : 

dx/dt  -  k[{B.p^)  -  x]  [(Na^S^Og)  -  x], 
is  found  to  be,  as  the  average  of  a  large  number  of  determinations, 
k=l'53.  The  reaction  is  accelerated  by  hydrogen  ions.  From  these 
kinetic  results,  the  conclusion  is  drawn  that  during  the  reaction  there  is 
an  intermediate  separation  of  electrically  neutral  SoO.^,  which  determines 
the  velocity  of  the  reaction.  Iodine  ions  act  catalytically  on  this 
intermediate  stage  of  the  reaction.  The  resulting  accelei'ation,  calcu- 
lated according  to  the  principle  of  co-existence  from  the  separate, 
measurable  parts  of  the  reaction,  is  in  good  agreement  with  the 
experimental  results.  This  constitutes  the  first  case  of  the  calculation 
of  the  catalytic  acceleration  of  a  reaction,  which  takes  place  even  in 
the  absence  of  a  catalyst  with  measurable  velocity. 

The  catalytic  acceleration  of  the  decomposition  of  hydrogen 
peroxide  by  iodine  ions  takes  place,  as  was  to  be  expected  from 
theoretical  considerations,  in  acetic  acid  solution,  provided  this  contains 
sufficient  acetate,  in  consequence  of  the  diminished  concentration  of 
the  hydrogen  ions,  and  is  in  complete  agreement  with  the  results 
obtained  by  Hrodig  and  Walton  with  neutral  solutions. 

The  catalysis  of  the  liydrogon  peroxide-thiosulphate  reaction  also 
takes  place  ocjually  well  in  acetic  acid  solution  in  presence  of  acetates. 
It  follows  (a)  that  the  thiosulphatc  is  oxidised  with  great  velocity  by 
hypoiodito  directly  to  tetratliionato  .according  to  the  equation : 
IO'  +  2S.,0;'  +  2ir-S^O,,"-Hr  +  ll,,0;  [l,)  that  the  catalysis  of  the 
hydrogen  peroxiilo-thiosulpliato  reaction  by  iodine  ions  does  not 
necessarily  rcqiiiro  the  intermediate  separation  of  iodine,  cases 
pos.sibly    occurring    in    whidi     tho    reaction     loads    directly    to    tho 
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formation  of  the  tetratbionate,  that  of  the  intermediate  product, 
iodine,  being  completely  suppressed,  and  (c)  that  the  decomposition  of 
hydrogen  peroxide  by  the  catalytic  action  of  iodine  ions  is  a  catalysis 
of  an  intermediate  reaction,  the  first  stage  being  directly  detected  by 
the  reaction  with  thiosulphate. 

The  addition  of  molybdic  acid,  even  in  the  smallest  concentrations, 
produces  a  far-i-eaching  change  in  the  nature  of  the  reaction  between 
hydrogen  peroxide  and  thiosulphates.  G.  Y. 

Esteriflcation  of  Cinnamic  and  Hydrocinnamic  Acids  by- 
Means  of  Alcoholic  Hydrogen  Chloride.  Anton  Kailan 
{Monatsh.,  1907,  28,  1137—1161.  Compare  Abstr.,  1906,  ii,  659; 
1907,  i,  849;  ii,  158,  242,  243,  674,  675,  676,  853).— The  velocity  of 
esteriflcation  of  cinnamic  and  hydrocinnamic  acids  by  means  of 
hydrogen  chloride  and  alcohol,  containing  only  small  amounts  of  water, 
is  proportional  to  the  concenti-ation  of  the  hydrogen  chloride.  The 
relation  of  the  velocity  constants  to  the  concentrations  of  the  water 
and  hydrogen  chloride  are  expressed  by  the  equations  :  for 
cinnamic  acid,  Ijk  =  0-665  +  4-876/c  -  l-678/c2  +  (2-911  -  3-212/c  + 
4-358/c2)i(;  +  ( -27-54 +  31 -78/0 -2•284/c2)^«2,  and  for  hydrocinnamic 
acid,  1/^  =  0-0601  +  0-08337/c  +  0-005244/c2  +  ( -  0-2169  +  0-2494/c  + 
0-03065/c2)mj  +  (- 0-4866 +  0-4962/c)w;2,  which  apply  to  solutions 
having  the  concentration  of  the  water,  lo^O'S  —  1-3,  and  of  hydrogen 
chloride,  c  =  0*15  -  0-66.  The  esteriflcation  of  cinnamic  acid  is*  greatly 
retarded  by  the  a-ethylene  linking,  as  is  shown  by  the  following  values 
obtained  for  k.  Cinnamic  acid:  c  =  0-1667,  w  =  0  052,  k  =  3-Ql; 
c  =  0-333,  ?/j  =  0-052,  ;t=  3-41;  c  =  0-6667,  w  =  0-052,  k  =  3-52.  Hydro- 
cinnamic acid,  with  the  same  values  for  c  and  w,  has  k=  128-8,  132-2, 
and  135-2  respectively. 

In  spite  of  the  differences  in  velocity  of  esteriflcation,  the  behaviour 
of  cinnamic  and  hydrocinnamic  acids  is  analogous  to  that  of  the  acids 
previously  studied.  G.  Y. 

Esteriflcation  of  Nitrocinnamic  Acids  by  Means  of 
Alcoholic  Hydrogen  Chloride.  Antox  Kailan  {Monatsh.,  1907, 
28,  1163 — 1186.  Compare  preceding  abstract). — The  velocity  of 
esteriflcation  of  o-  and  m-nitrocinnamic  acids  by  means  of  hydrogen 
chloride  in  alcoholic  solution,  containing  at  most  only  small  amounts 
of  water,  is  found  to  be  proportional  to  the  concentration  of  the 
hydrogen  chloride,  but  that  of  ^j-nitrocinnamic  acid  appears  to  increase 
more  rapidly  than  the  hydrogen  chloride  concentration.  The  last 
point,  however,  is  doubtful,  as  the  accuracy  of  the  determination  of 
the  velocity  of  esteriflcation  cannot  be  altogether  depended  on  in  conse- 
quence of  the  sparing  solubility  of  the  jo-nitro-acid.  The  esteriflcation 
of  the  ??i-nitro-acid  in  presence  of  much  water  has  also  been  studied, 
and  the  constant  expressed  as  a  function  of  the  concentrations  of  the 
water  and  hydrogen  chloride  by  the  equation  1/^  =  1-398  +  2-768/c  + 
l-04078/c2  +  (13-62  -  16-81/c  +  5-469/c2)i«  +  (-  28-38  +  32-42/c  - 
3-386/c2)2o2^  which  applies  to  solutions  having  the  concentration  of  the 
water,  w  =  0-02  -  1-3,  and  that  of  the  hydrogen  chloride, 
c  =  0-16-0-66. 
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The  introduction  of  the  nitro-group  into  cinnamic  acid  accelerates 
the  esterification  to  the  smallest  extent  in  the  m-,  and  in  the  o- 
probably  to  a  greater  extent  than  in  the  j(?-position.  At  25°,  one  litre 
of  99-97%  alcohol  dissolves  0-0107  gram-mol.  of  the  o-,  0-0519  gram- 
mol.  of  the  m-,  and  0-0050  gram-mol.  of  the  ^>nitro-acid,  G.  Y. 

Esterification  of  ;>Mandelic  Acid  and  Benzoylformic  Acid. 
Anton  Kailan  {MonatsL,  1907,  28,  1187 — 1209,  Compare  preceding 
abstract). — The  velocity  of  esterification  of  mandelic  acid  by  means  of 
hydrogen  chloride  and  alcohol  at  25°  increases  approximately  propor- 
tionally to  the  concentration  of  the  hydrogen  chloride  if  not  more  than 
traces  of  -water  are  prpsent,  but  more  rapidly  than  the  hydrogen 
chloride  concentration  in  presence  of  much  water.  As  ethyl  mandelate 
is  hydrolysed  on  titration  with  baryta,  the  method  employed  for  the 
study  of  the  velocity  of  esterification  has  in  this  case  been  modified  by 
the  use  of  ammonia  instead  of  baryta  for  the  titrations.  The  relation 
between  the  velocity  constant  and  the  concentrations  of  the  water 
and  hydrogen  chloride  are  expressed  by  the  equation  :  1/^  =  0-0999  + 
0-1508/c  -  0-003324/c2  +  (-0-2073  +  0-04395/c  +  01236/c2)z<;  + 
( -0-7412 -1-1 -017/0 -0-0619/c")^(;^  which  applies  to  solutions  having 
ttj  =  0-01 -1-3  and  c  =  0-16-0-71.  The  constant  for  the  velocity  of 
esterification  for  mandelic  acid  in  alcohol  in  absence  of  a  catalyst 
increases  with  the  mandelic  acid  concentration  if  calculated  by  means  of 
the  equation  for  unimolecular  reactions,  but  decreases  if  calculated  for 
a  bimolecular  reaction.  It  is  shown,  also,  that,  in  absence  of  a  catalyst, 
the  addition  of  water  has  little  effect  on  the  velocity  of  esterification. 

The  constant  of  velocity  of  esterification  of  benzoylformic  acid  could 
be  determined  only  approximately,  as  the  ester  is  partially  hydrolysed 
on  titration  with  either  baryta  or  ammonia ;  the  results  obtained  show 
that  the  presence  of  a  carbonyl  group  in  the  a-position  has  a  much 
greater  retarding  influence  on  the  esterification  by  means  of  hydrogen 
chloride  and  alcohol  than  has  an  a-hydroxyl. 

The  simultaneous  esterification  of  benzoic  and  cinnamic  acids  by 
means  of  hydrogen  chloride  and  alcohol  has  been  studied.  It  is  found 
that  these  two  acids  do  not  interfere  with  the  velocity  of  esterification 
of  each  other.  G.  Y. 

Action  of  Normal  Salts.  Rudolf  Hober  {Beitr.  chem.  rhysiol 
Path.,  1907,  11,  35 — G4). — An  examination  of  the  effect  of  normal  salts 
on  the  precipitation  of  egg-albumin,  serum-albumin,  and  lecithin,  and 
on  the  catalysis  of  methyl  and  etliyl  acetates  by  acid  and  by  alkali. 
The  results  obtained  by  catalysis  are  quite  regular  ;  for  instance,  the 
chlorides  of  the  alkali  motals  accelerate  the  acid  catalysis  in  the  order  of 
their  atomic  weights,  LiCl  being  most,  and  CsCl  least,  active.  The 
same  applies  to  alkaline  catalysis,  except  that  the  effect  is  a  retarda- 
tion, so  that  the  order  is  reversed,  the  series  becoming 

Li<Na<K<Rb<Cs. 
The  .tfarao  applies  to  anions:   in  acid  solution,  SO, <Cl<Br<I ;  in 
alkaline  solution,  I<Br<Cl<S04. 

Those  generalisations  can  bo  extended  to  the  precipitation  in  col- 
loidal sy.stems,  provided  the  reaction  of  the  medium  is  cMtliev  distinctly 
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acid  01'  distinctly  alkaline,  the  reversal  of  the  reaction  again  bringing 
about  reversal  of  the  series.  In  neutral  solution,  however,  the  order 
of  efficiency  as  precipitants  becomes  irregular,  and  depends  simul- 
taneously on  both  ions ;  for  instance,  egg-albumin  is  more  readily  pre- 
cipitated by  rubidium  than  by  sodium  when  present  as  chloride,  but 
less  readily  when  present  as  sulphate.  G.  B. 

Catalysis.  Julius  Stieglitz  {Anie):  Chem.  J.,  1907,  38, 
743 — 746). — It  is  cUiimed  that  the  theory  of  catalysis  put  forward  by 
Acree  (Abstr.,  1907,  ii,  855)  was  first  enunciated  by  the  author  in  a 
paper  published  in  .1904  [Rej^ort  Congress  Arts  and  Sciences,  St. 
Zoms,  2,  276— 284).  T.  A.  H. 

Catalysis.  VI.  Bromination.  Salomon  F.  Agree,  J.  M. 
Johnson,  and  Sidney  Nirdlinger  (Amer.  Chem.  J.,  1907,  38, 
746 — -748). — In  view  of  the  publication  of  a  note  by  Cohen  and  Cross 
on  the  bromination  of  acylamino-compounds  (Proc,  1907,  23,  148),  it 
is  pointed  out  that  the  authors  have  been  engaged  in  the  investiga- 
tion of  such  catalytic  actions,  and  have  discussed  the  processes  by 
which  they  occur  (Abstr.,  1907,  i,  506,  855),  and  that  the  isolation  by 
Cohen  and  Cross  of  the  intermediate  compound,  C^H^Me'NHBrgAc, 
formed  in  the  bromination  of  acetyl-p-toluidide,  affords  a  confirmation 
of  their  views.  One  of  the  authors  (Nirdlinger)  has  prepared  the 
related  substance,  CgH-'NMeBr^Ac,  in  an  impure  state.     T.  A.  H. 

Use  of  a  Vacuum  for  Drying  Salts  Containing  Water  of 
Crystallisation.  Friedrich  Krafft  {£er.,  1907,  40,  4770 — 4774). 
— A  study  of  the  behaviour  of  salts  containing  water  of  crystallisation 
in  the  vacuum  of  the  cathode  light,  and  a  comparison  of  the  results 
obtained  with  those  originally  obsei'ved  by  Graham  (Phil.  Mag.,  1835, 
[iii],  6,  333).  It  is  shown  that  there  is  no  essential  diilerence  between 
the  so-called  water  of  constitution  and  water  of  crystallisation,  the 
former  is  lost  in  vacuum,  but  it  requires  a  very  much  longer  time. 
Barium  oxide  in  powder  is  the  drying  agent  geacx-ally  employed,  as 
sulphuric  acid  volatilises  in  this  vacuum.  The  rate  in  which  the  water 
is  eliminated  depends  on  the  state  of  division  of  the  salt,  the  vacuum 
employed,  and  the  temperature. 

Zinc  sulphate,  ZnSO^,7HoO,  lost  6il„0  in  summer  during  fifteen 
hours ;  in  another  experiment,  sixty  hours  were  required  with  larger 
crystals ;  the  seventh  molecule  was  only  withdrawn  after  three  weeks. 
In  order  to  eliminate  the  last  molecule  quickly  in  vacuum,  a  tem- 
perature of  210°  is  necessary. 

In  the  case  of  magnesium  sulphate,  a  very  finely-powdered  specimen 
lost  611^0  in  fifteen  hours,  but  the  last  molecule  requires  two  hours' 
heating  at  230°  before  expulsion.  Graham  stated  that  this  salt 
retained  2^IIoO  in  vacuum  over  sulphiiric  acid ;  using  barium  oxide, 
instead,  but  otherwise  adhering  to  Graham's  conditions,  during  three 
weeks  over  6  mols.  were  abstracted. 

Ferrous,  nickel,  and  cobalt  sulphates  lose  6H2O  during  forty-tivo 
hours ;  the  seventh  molecule  is  eliminated  at  280°.     Copper  sulphate, 
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CuSO  jSHgO,  loses  4H2O  in  a  moderate  vacuum  over  sulphuric  acid 
in  sixty  hours ;  over  barium  oxide,  more  than  i'^Mp  in  ten  days. 

The  loss  of  water  from  gypsum,  CaS04,2H20,  is  scarcely  noticeable 
at  the  ordinary  temperature ;  at  100°,  1|-  mols.  are  lost,  whilst  at  150° 
the  two  are  eliminated  (compare  Davis,  Abstr.,  1907,  ii,  686). 

The  elimination  of  .water  from  potassium  alum  is  hastened  in  vacuum, 
and  the  following  salts  are  quickly  and  completely  dehydrated  :  sodium 
sulphate,  sodium  thiosulphate,  manganese  ammonium  sulphate,  copper 
chloride,  strontium  chloride,  disodium  hydrogen  phosphate,  sodium 
acetate,  lead  acetate,  zinc  lactate.  W.  R. 


A  Simple  Water-jet  Blower.  S.  M.  Revinqton  and  J.  G. 
Eankin  {Chem.  News,  iuOT,  96,  259— 260).— A  large  bottle  of  about 
4  litres  capacity  is  fitted  with  a  cork  carrying  four  tubes,  a,  b,  c,  d,  the 
diameters  of  which  are  |",  V',  f ",  and  4''  respectively.    The  tube  a,  which 

jjasses  just  through  the  cork,  has  a 
sudden  constriction  immediately  above 
the  cork ;  into  this  tube,  the  water 
supply  is  delivered  in  such  a  way  that 
the  jet  goes  diagonally  across  the  tube 
on  to  the  side  of  the  constricted  part. 
The  tube  6  is  a  syphon  outlet  reaching 
to  the  bottom  of  the  bottle,  and  deliver- 
ing into  the  sink  at  the  other  end  ;  it 
is  provided  with  a  clip  to  I'egulate  the 
outfall.  The  tube  c,  2'5"  in  height, 
is  a  safety  tube  reaching  nearly  to  the 
bottom  of  the  bottle,  and  discharging 
at  its  upper  bent  end  into  a  wide  tube 
leading  to  the  sink.  The  air  blast  is 
delivered  through  d,  which  passes  just 
through  the  cork.  To  work  the  appa- 
ratus, the  tube  d  is  closed,  and  tiie 
water  supply  turned  on ;  the  pressure 
first  starts  the  syphon  and  then  air 
and  water  escape  through  c,  and  the 
pressure  quickly  reaches  a  maximum. 
The  tube  d  i.s  now  opened,  when  a  steady  blast  of  air  is  produced, 
which  can  be  maintained  for  an  indefinite  time  by  regulating  the 
water-jot  and  the  clip  so  that  the  water  docs  not  rise  in  the  bottle. 

C.  S. 


Lecture  Experimenta  with  Inorganic  Nitrogen  Compounds. 
Funz  Kasciiu;  {Ikr.,  1907,  40,  1080— 1588).— The  author  gives 
details  of  a  number  of  lecture  experiments  to  illustrate  the  preparation 
of  various  inorganic  nitrogen  compounds  which  have  been  described 
previously.  A  niongst  tho  compound.s  in  ([uestion,  are  salts  of  nitrilo.sul- 
phonic  acid,N(SO,,H).,.  hydroxylaniincdisulphonic  acid,  0Il-N(S()3H).„ 
nitro.Hodisulphouic  acid,  N()(S(),^H)„  nitrososulphonic  ncid, 

Ull'NU-SOyll, 
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pernitric  acid,  HNO,,  and  chloroamine,  NH^Cl  (Chem.  Zeit.,  1907, 
31,  126).  The  formation  of  hydrazine  from  ammonia  and  chloro- 
amine is  also  described. 

The  yellow  potassium  nitrosodisulphonate,  which  yields  violet 
solutions,  is  readily  obtained  by  oxidising  sodium  hydroxylamine- 
disulphonate  with  ammoniacal  potassium  permanganate,  filtering  from 
manganese  dioxide,  and  adding  potassium  chloride.  A.  McK. 


Inorganic    Chemistry. 


The  Development  of  Inorganic  Chemistry  in  the  last  Forty 
Years.  Hans  Landolt  {Ber.,  1907,  40,  4627— 4G37).— A  lecture 
delivered  before  the  German  Chemical  Society.  W.  H.  G. 

Activity  of  the  Halogens  :  Chlorine,  Bromine,  and  Iodine 
in  Relation  to_  Mercury.  M.  C.  Schuyten  {Chem.  Zeit.,  1907,  31, 
1135.  Compare  Abstr.,  1896,  ii,  524). — Even  in  the  presence  of  an 
excess  of  the  salt,  the  halogen  in  mercuric  chloride,  bromide,  or  iodide 
may  be  replaced  by  either  of  the  other  halogens,  the  only  exception 
being  the  action  of  iedine  on  mei-curic  bromide ;  in  this  case,  no 
bromine  is  displaced  by  the  iodine.  W.  H.  G. 

New  Polymorphous  Form  of  Iodine.  W.  A.  Kuebatoff 
(Zeitsch.  anorg.  Chem.,  1907,  56,  230 — 232). — When  solutions  of  iodine 
in  various  solvents  are  evaporated  to  crystallisation,  the  element 
separates  either  as  rhombic  plates  or  as  dendritic  aggregates.  The 
separation  of  a  definite,  crystalline  form  does  not  depend  on  the  colour 
of  the  solution,  but  on  the  temperature,  the  common,  rhombic,  crystals 
being  obtained  at  the  higher  temperatures.  The  transition  temperature 
could  not  be  determined  by  the  usual  thermal  method,  as  there  was  no 
break  in  the  cooling  curve  of  iodine  from  100 — 0^,  but  was  established 
appx'oximately  by  condensation  on  a  glass  surface  kept  at  different 
temperatures  ;  below  46 — 47°,  the  dendritic  crystals  were  obtained,  at 
higher  temperatures  the  rhombic  modification.  G.  S. 

Action  of  Iodine  on  some  Elements  in  Vacuum.  Marcel 
GuiCHARD  {Comjit.  rend.,  1907,  145,  807—808). — When  a  tube  con- 
taining iron  wire  and  iodine,  separated  by  an  asbestos  plug,  is  evacuated, 
sealed,  and  heated  in  such  a  manner  that  the  iron  is  kept  at  500'^ 
and  the  iodine  at  180°,  ferrous  iodide  is  formed  and  sublimes  in  the 
form  of  deep  red  crystals.  Uranium  and  nickel  also  form  iodides 
under  similar  conditions,  the  foi-mer  as  dark  grey  lamellae.  In  the 
case  of  very  volatile  iodides,  such  as  those  of  aluminium  and  silicon, 
it  is  necessary  to  keep  the  three  portions  of  the  tube  (bent  so  that  the 
middle  portion  is  horizontal  and  the  others  pointing  slightly  down- 
wards) at  three  different  temperatures,  the  iodine  at  one  end  at  180°, 
the  metal  in  the  middle  at  500°,  and  the  other  end  (to  receive  the 
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iodide)    at   15°.     Otherwise   the   iodide   formed    remains    mixed   with 
the  iodme  vapour  and  retards  the  action.  E.  H. 

Amorphous  Sulphur.  V.  The  System  Sulphur-Iodine. 
Alexandeu  Smith  and  Charles  M.  Carson  {Zeitsch.  physikal.  Chem., 
1907,  61,  200—208.  Compare  Abstr.,  1906,  ii,  157  ;  1907,  ii,  20).— 
The  proportion  of  S^  in  the  equilibrium  mixture  of  S\  and  S^,.  at  a 
given  temperature  is  raised  by  the  addition  of  iodine.  Thus,  at  150° 
and  in  the  absence  of  iodine,  the  percentage  of  S^  in  the  equilibrium 
mixture  is  6-7  ;  when  one  part  of  iodine  is  present  per  one  hundred 
parts  of  sulphur,  the  percentage  of  S^\?>  12-26;  when  five  parts  of 
iodine  are  present  per  one  hundred  parts  of  sulphur,  the  percentage  of 
S^  is  17-86.  The  effect  uf  the  presence  of  two  parts  of  iodine  per  one 
hundred  parts  of  sulphur  at  different  temperatures  is  shown  in  the 
following  table  : 

Temperature 150°     165°     220°     310°     448° 

Percentage  of  j  ^.^^^^^^.  j^^^.^^    g.^     ^^.q      294      32-6     34-1 

insoluble      /■  ,^ith  iodine 13-8     24-1      47-0      54-2     627 

sulphur        ) 

A  study  of  the  freezing  points  of  mixtures  of  sulphur  and  iodine 
shows  that  neither  compounds  nor  solid  solutions  are  formed  (compare 
Boulouch,  Abstr.,  1903,  ii,  538). 

The  authoi's  reply  to  Hoffmann  and  Rothe  (Abstr.,  1907,  ii,  539). 

J.  C.  P. 

Electro-Syntheses.  Sima  M.  Losanitsch  {Ber.,  1907,  40, 
4656 — 4666). — An  investigation  of  the  behaviour  of  vai'ious  substances 
in  a  gaseous  form,  both  when  alone  and  mixed  together,  under  the 
influence  of  a  silent  electric  discharge.  The  apparatus  and  method 
employed  have  been  described  (Abstr.,  1897,  i,  179). 

Sulphur  dioxide  is  converted  into  sulphur  trioxide  with  liberation  of 
sulphur;  in  the  presence  of  hydrogen  or  hydrogen  sulphide,  water  is 
formed  and  sulphur  liberated.  Nitric  oxide  yields  nitrogen  and 
nitrogen  peroxide  ;  when  mixed  with  hydrogen,  it  is  reduced  to 
nitrogen,  the  latter  interacting  with  the  water  formed,  yielding 
ammonium  nitrite.  A  mixture  of  nitric  oxide  and  hydrogen  sulphide 
yields  an  acjueous  solution  of  ammonium  polysulphide. 

Carbon  disulphide  vapour  is  converted  into  a  polymeride,  (CS.,)a,  an 
almost  black  substance,  which  decomposes  into  its  components"  when 
strongly  heated.  A  mixture  of  carbon  disulphide  and  hydrogen  or 
hydrogen  sulphide  yields  a  brown  substance,  CgH.^S^,  previously 
inaccurately  described  as  a  polymeride  of  carbon  monosulphide,  (CS),i 
{loc.  cit.),  and  by  I'.erthelot  (Abstr.,  1899,  i,  657)  as  a  substance  having 
the  ccmipo.sition  C.Jl.^S,.  Carbon  disulphide  yields  with  carbon  mon- 
oxide a  l)rown,  iiisolublo  substance,  3CS,^,2CO ;  with  ethylene,  a 
brownish-yellow,  insoluble  substance,  5CSo,2C.,ir^ ;  with  acetylene,  an 
almost  l)l!ick,  insoluble  substance,  3CS.„2C.^1I.,." 

Acetylene  alone  is  converted  into  a  vi.sciil  or  .solid  mass  containing  (1) 
a  fragrant,  vi.scid  substance,  soluble  in  alcohol  and  ctlior,  which  rapidly 
absorbs  oxygon   frotii  (li(>  .lir,  fonning  ;i  subslanre,   (:?C.,H.„Cl.^H^,0)j  ; 
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(2)  an  insoluble  substance,  C^gH^^,  yellowish-browu  by  reflected  and 
yellowish-red  by  transmitted  light,  having  an  empyreuniatic  odour  ;  it 
absorbs  oxygen,  forming  the  substance,  C^^^^^O^.  These  acetylene 
condensation  products  decompose  at  100°;  they  also  evolve  an  emana- 
tion, which  liberates  iodine  from  potassium  iodide  and  produces  a 
reducing  action  through  aluminium  or  gold  leaf  on  a  photographic 
plate  ;  the  emanation  is  not  a  radioactive  emanation,  the  action  pro- 
duced being  probably  due  to  absorbed  oxygen  present  in  a  labile  state. 
The  same  substances  are  produced  together  with  polymerised  acet- 
aldehyde  when  water  is  present  with  the  acetylene.  Equal  volumes  of 
acetylene  and  hydrogen  or  methane  give  a  clear  yellow  product,  contain- 
ing a  viscid  liquid,  soluble  in  ether,  and  an  insoluble  solid,  of  the  formulae 
CgHjQ  and  CgHg  respectively.  Equal  volumes  of  acetylene  and  ethyl- 
ene yield  (1)  a  substance,  CoHg.OgH^,  obtained  as  a  red,  viscid,  fragrant 
liquid  ;  (2)  a  solid  substance,  3C2H2,C2H^,  insoluble  in  all  solvents,  and 
decomposing  when  heated.  Equal  volumes  of  acetylene  and  hydrogen 
sulphide  yield  (1)  a  yellow  substance,  CgH^^Sg,  soluble  in  ether  ;  (2)  a 
yellow  substance,  C^qHj^S^,  insoluble  in  ether.  Acetylene  with  carbon 
monoxide  yields  a  yellowish-brown,  insoluble  substance,  which  absorbs 
oxygen  rapidly,  forming  a  substance,  4C2H0, 00,02-  Equal  volumes  of 
acetylene  and  sulphur  dioxide  condense  with  the  formation  of  a  dark 
brown,  insoluble  substance,  C2II2OS. 

Ethylene  is  converted  into  a  yellowish-red,  oily  substance,  soluble  in 
alcohol  ;  it  absorbs  oxygen,  forming  a  viscid  substance,  (Cj 21^220)2. 
Equal  volumes  of  ethylene  and  methane  yield  a  clear,  yellow,  viscid 
liquid,  which  absorbs  oxygen,  forming  a  viscid  substance,  C22H^2^4* 
Ethylene  and  hydrogen  sulphide  yield  a  substance,  (CoH^S)^,  obtained 
as  a  viscid,  yellowish-red  liquid.  It  is  probable  that  ethyl  mercaptan 
is  first  formed,  since  this  compound  yields  the  same  substance  under 
the  influence  of  a  silent  discharge.  Ethylene  and  carbon  monoxide 
yield  (1)  a  substance,  (2C2H^,CO)2,  obtained  as  a  yellowish-red,  viscid 
liquid,  soluble  in  ether,  &c. ;  (2)  an  insoluble  substance,  (2C2H^,CO),i. 

W.  H.  G. 

Atomic  Weight  of  Tellurium.  Willy  Marckwald  {Ber.,  1907, 
40,  4730 — 4738). — Although  both  Staudenmaier  and  Mylius  had 
drawn  the  conclusion  from  a  series  of  fractional  crystallisations  that 
telluric  acid  is  a  uniform  substance,  these  authors  had  not  sufiiciently 
considered  the  possibility  of  their  having  dealt  with  an  isomorphous 
mixture  which  could  be  separated  only  by  a  systematic  method  of 
crystallisation.  The  author  accordingly  examined  about  1500  grams 
of  telluric  acid  from  the  latter  standpoint,  and,  after  several  hundred 
crystallisations,  obtained  twenty  fractions  of  about  equal  weights  ; 
between  the  first  and  last  fractions,  there  was  not,  however,  the 
slightest  difference.  There  is  no  doubt  as  to  the  uniformity  of 
tellurium. 

For  the  determination  of  the  atomic  weight  of  tellurium,  the  author 
has  modified  the  method  of  Staudenmaiei",  namely,  the  conversion  of 
telluric  acid  into  tellurium  dioxide  (Abstr.,  1896,  ii,  97). 

Crude  tellurium,  obtained  from  the  Selmeczbanya  mines,  was 
converted  into   dioxide  and   separated  from   copper,   lead,  silver,   ifec. 
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The  dioxide  was  then  oxidised  to  telluric  acid  by  means  of  chromic 
acid,  and  submitted  to  a  prolonged  series  of  crystallisations  fi-om 
water.  The  telluric  acid  used  in  the  determinations  was  dried  over 
phosphoric  oxide  in  a  vacuum.  It  is  worthy  of  note  that,  when 
telluric  acid  is  exposed  over  phosphoric  oxide  for  two  months  in  a 
vacuum,  it  remains  practically  constant  in  weight. 

The  method  is  based  on  the  action  as  represented  by  the  equation  : 
HgTeOg  =  TeOg  +  0  +  SHgO.  The  heating  was  conducted  in  a  platinum 
vessel  by  means  of  an  electrical  oven,  the  temperature  at  the  bottom 
of  the  vessel  being  measured  thi-ough  a  Le  Chatelier  element  by  means 
of  a  millivolt  meter.  The  temperature  at  the  top  of  the  platinum 
vessel  was  maintained  lower  than  that  at  the  bottom,  in  order  to 
guard  against  volatilisation  of  the  dioxide.  The  temperature  was 
gradually  raised  in  the  course  of  two  to  three  hours  from  100°  to  160°, 
and  then  gradually  in  the  course  of  three  to  four  hours  more  to  650°, 
which  temperature  was  maintained  for  another  hour.  The  residue 
was  always  white,  and  quite  free  from  the  trioxide.  The  weight  did 
not  alter  on  further  heating  for  one  hour. 

The  various  precautions  taken  are  indicated. 

As  a  mean  of  six  experiments,  the  value  126*85(  + 0'02)  was 
obtained  on  the  basis  of  0=16  and  H=  1*008.  This  value  is  lower 
than  that  of  iodine  (1=  126-97).  A.  McK. 

Catalytic  Synthesis  of  Ammonia  from  its  Elements.  L^on 
EuuNEL  and  Paul  Woog  {Compt.  rend.,  1907,  145,  922—924. 
Compare  Woltereck,  Abstr,,  1904,  ii,  115). — Attempts  to  effect  the 
synthesis  of  ammonia  by  passing  a  mixture  of  pure  hydrogen  (3  vols.) 
and  nitrogen  (I  vol.)  over  a  mixture  of  thorium  and  cerium  oxides, 
palladinised  pumice,  quicklime,  soda  lime,  calcium  chloride,  calcium 
molybdate,  anhydrous  barium  or  strontium  oxide,  manganese 
dioxide,  aluminium  phosphate,  or  magnesium  phosphate  at  15°  to  350° 
were  unsuccessful.  The  gaseous  mixture  reacts  with  nickel  sesqni- 
oxide  at  180°  to  200°  to  form  water  and  a  trace  of  ammonia,  but  the 
reaction  is  fugitive.  If,  however,  a  mixture  of  air  and  excess  of 
hydrogen  is  passed  over  heated  nickel  sesquioxide,  the  latter  is 
alternately  reduced  and  reoxidised,  and  the  energy  liberated  by  the 
reactions  causes  the  formation  of  small  quantities  of  ammonia ;. 
the  reaction  is  continuous,  provided  that  the  nickel  oxide  is  not 
allowed  to  become  incandescent  owing  to  the  heat  of  the  reaction. 
This  is  eifected  by  suspending  the  tube  containing  the  nickel  oxide  in 
a  bath  of  petroleum,  1).  p.  200 — 240°.  M.  A.  W. 

Boiling  Point  of  Liquid  Ammonia.  Edwaud  C.  Franklin 
{Ann.  I'liysik,  1907,  [iv],  24,  367— 369).— A  critical  review  of  the 
determinations  made  by  de  Forcrand  (il/i/t.  Chim.  Phys.,  1903,  [vii], 
28,  537),  (Jibb.s  (Abstr.,  1905,  ii,  570),  Perman  and  Davies  (Abstr., 
1906,  ii,  743),  and  JJrill  (Ab.str.,  1906,  ii,  847)  leads  the  author  to 
the  concluhion  that  Cibbs'  value  ( -  33-46°)  is  probably  correct  to 
within  0  1'-'.  j   q_  p 

Formation  of  Nitric  Oxide  in  High  Tension  Arcs.  Fkitz 
llAiiKR  ami  Adolf  Kuenui  {Zeitsck.  Eleklrochem.,  1907,  13,  725—743). 
—  All  iiltornating  cuiront  was  p.issud  (Iwough  mixture^  of  oxygen  and 
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nitrogen  under  pressures  varying  from  about  40  mm.  to  200  mm. 
Electrodes  of  platinum,  oxidised  iron,  and  Nernst  glowers  were  used. 
The  gas  was  passed  through  water-cooled  tubes  of  hard  glass  or  quartz 
of  5  to  7  mm.  bore,  along  the  axis  of  which  the  discharge  passed.  At 
the  lower  pressures,  the  whole  mass  of  gas  in  the  tube  glowed  with  a 
pink  light,  with  the  exception  of  a  thin  film  next  to  the  wall  of  the 
tube ;  at  the  higher  pressures,  the  glowing  column  of  gas  tended  to 
contract  further  from  the  walls.  The  best  results  are  obtained  when 
the  gas  does  not  flow  over  the  electrodes,  and  when  the  latter  are 
very  hot.  Electrodes  of  iron  or  Nernst  filaments  give  the  best  results. 
The  percentage  of  nitric  oxide  in  the  gas  increases  with  the  current 
up  to  a  maximum  which  is  not  affected  by  further  increase  of  current. 
The  greatest  concentration  of  nitric  oxide  is  obtained  v/ith  gas  at 
100  mm.  pressure.  The  maximum  percentage  of  nitric  oxide  obtained 
with  each  mixture  was  (at  100  mm.)  : 

Percentage  of  oxygen  in  mixture  20'9     48'9     44"4     75*0       81*7 
Pencentage  of  nitric  oxide     98     14'4     14-3     12-77     12-1 

Assuming  that  the  formation  of  niti-ic  oxide  is  a  purely  thermal 
phenomenon  and  using  Nernst's  determinations  of  the  equilibrium 
concentrations,  these  results  indicate  that  the  temperature  of  the  gas 
in  the  path  of  the  arc  was  between  4300°  and  5000°  absolute. 

From  the  thickness  of  the  non-luminous  film  of  gas  between  the 
luminous  gas  and  the  walls  of  the  vessel,  the  authors  calculate  that 
the  temperature  of  the  hot  gas  could  not  have  exceeded  3000°;  further, 
the  rate  of  cooling  of  the  gas  was  small,  so  that  nitric  oxide  formed  by 
very  high  tempei-ature  alone  would  probably  have  been  decomposed. 
The  authors  incline  rather  to  believe  that  the  temperature  was  low, 
and  the  high  percentage  of  nitric  oxide  found  was  produced  by 
collisions  of  electrons ;  owing  to  the  low  temperature,  the  nitric  oxide 
thus  formed  escaped  decomposition,  which  is  not  the  case  in  the  hotter 
flames  produced  in  gases  under  atmospheric  pressure.  T.  E. 

Non-existence  of  a  Common  Solvent  for  White  and  Red 
Phosphorus.  Albert  Colson  {Compt.  rend.,  1907,  145, 
1167 — 1168). — Schroetter  stated  that  red  phosphorus  is  soluble  in  oil  of 
turpentine ;  this  statement  has  been  contested,  and  the  author  shows 
that  pure  red  phosphorus  does  not  dissolve  in  oil  of  turpentine  or  in 
the  polymerised  products  obtained  by  the  action  of  heat  on  the 
solvent,  even  when  heated  at  270°  in  a  sealed  tube,  provided  that  air 
is  excluded.  Further,  red  phosphorus  is  not  altered  when  heated  at 
275 — 285°  in  a  sealed  tube  containing  a  solution  of  phosphorus  in 
turpentine. 

There  exists,  moreover,  no  common  solvent  for  white  and  red  phos 
phorus,  for  Lemoine  has  shown  that  the  two  varieties  have  the  same 
vapour  density,  corresponding  with  the  molecule  P^  ;  according  to  van't 
Hoff's  hypothesis,  therefore,  the  two  varieties  would  become  identical 
in  a  common  solvent.  M.  A.  W. 

Action  of  Hydrogen  Phosphide  on  Mercuric  Chloride  or 
Bromide,  PHggOl^  and  P2Hg,Br4.  Paul  Lemoult  (Compt.  rend., 
1907,  145,    1175— 1177).— il.   Rose  {Poyg.  Ann.,    1837,40,   75,   87'. 

a-  2 
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obtaiued  a  yellow,  amorphous  compoaud,  PHgjClg.UHgO,  by  the 
action  of  hydrogen  phosphide  on  mercuric  chloride,  and  an  analogous 
compound  of  a  brown  colour  when  mercuric  bromide  replaced  the 
mercuric  chloride.  The  author  finds,  however,  that  mercuric  chloride 
gives  with  hydrogen  phosphide  the  anhydrous  compound  PHggClg, 
whereas  mercuric  bromide  forms  the  compound,  PgHg^Br^,  according 
to  the  equations:  I.  PH3  +  SHgCl^  =  3HC1  +  PHggClg ;  II.  2PH3  + 
DHgBrg  =  GHBr  +  PaHggBr^.  The  presence  of  excess  of  hydrogen 
phosphide,  even  locally,  as  when  the  gas  is  bubbled  through  a  solution 
of  the  mercuric  halide,  leads  to  a  reduction  of  the  salt  with  liberation 
of  mercury,  and  the  best  results  are  obtained  when  an  aqueous 
solution  of  hydrogen  phosphide  is  carefully  poured  on  to  the  surface  of 
a  concentrated  solution  of  the  mercuric  halide  and  the  corresponding 
potassium  salt  and  the  mixture  suddenly  shaken ;  the  precipitate  thus 
obtained  is  uniform  in  colour  and  of  constant  composition. 

M.  A.  W. 


Action  of  Arsine  on  Solutions  of  some  Metallic  Salts. 
Hans  Reckleben,  Georg  Lockemann,  and  Alfred  Eckardt  {Zeitsch. 
anal,  Chem.,  1907,  46,  671 — 709). — Arsine  is  absorbed  rapidly  and 
completely  by  silver  nitrate  solution,  but  slowly  by  mercury,  copper, 
lead,  tin,  and  iron  salt  solutions  ;  the  latter  solutions  are  useless  for 
the  quantitative  absorption  of  arsine.  The  reaction  with  silver  nitrate 
solution  does  not  take  place  exactly  according  to  Lassaigne's  equation  : 
AsH3  +  GAgN03  +  3H20  =  H3A.s03  +  6Ag  +  6HN03,  but,  in  part,  ac- 
cording to  the  equation:  ASH3  + 3AgN03  =  Ag3As  + 3HN0g.  The 
silver  arsenide  is  not  very  stable  in  the  presence  of  the  nitric  acid, 
and  further  action  takes  place  :  AggA-s  +  3  AgNOg  +  3H2O  =  HgAsOg  + 
GAg  +  SHNOg.  In  dilute  ammoniacal  silver  nitrate  solution,  three 
reactions  take  place  consecutively  or  simultaneously:  (a)  ASH3  + 
3(AgNH3)N03  =  AggAs  +  SNH^NOg,  {b)  Ag^^s  +  3(AgNHg)N03  + 
KH,OH  +  H„0  =  NH4As02  +  6Ag-|-oNH4N03,  and  (c)  NH^As62  + 
2(AgNH8)N03  +  2NH4UH  =  (NH,)3As04  +  2Ag  +  2NH4NO3. 
Metallic  arsenic,  when  warmed  with  ammoniacal  silver  nitrate 
solution,  is  oxidised,  thus  :  As  +  5(AgNHg)N03  +  3NH4OH  + 
H20  =  (NHj3As04  +  5Ag  +  5NH4N03.  In  ammoniacal  solution  and 
in  the  presence  of  air,  arsine  is  readily  oxidised.  It  is  also  mentioned 
in  the  paper  that  finely-divided  silver  is  not  attacked  by  6-3%  nitric 
acid  wilhin  four  hours  at  the  ordinary  temperature,  and  i\7lO  nitric 
acid  is  only  very  slowly  reduced  at  the  ordinary  temperature  by 
arsenious  acid.  \V.  P.  S. 

Compounds  of  Arsenic  Sulphates  with  Potassium,  Calcium, 
and  Lead  Sulphates,  lluuo  KOul  {Arch.  Pharm.,  1907,  245, 
377 — 379).— The  crystalline  compounds:  2K20,Aso08,4SOg, 

CaO.As^O.^SSOg, 
PbO.AsgOg.SSOg    were    obtaiued    by  dissolving    arsenious    oxide  and 
potis.sium,  cilcium,  or  load    sulphate  in  concentrated  sulphur. c  acid 
and  driving  off  sulphuric  acid  l)y  lieating  ;  with  .strontium  and  barium 
sulptiuto.s,  similar  coinpouiids  could  not  1)0  obtained.  C.    F.   B. 
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Identity  of  Graphite  and  "  Temper "  Graphitic  Carbon  in 
Cast  Irons.  Georges  Charpy  [Compt.  rend.,  1907, 145,  1173 — 1174). 
— It  was  stated  by  Forquignon  and  Ledebur  that  the  carbon  (graphite) 
contained  in  cast  iron  that  has  been  cooled  gradually,  differs  from  the 
carbon  ("  temper  "  carbon)  that  separates  in  rapidly-cooled  cast  iron, 
in  that  the  latter  is  volatile  and  the  former  non-volatile  when  a  stream 
of  hydrogen  or  nitrogen  is  passed  over  the  red-hot  cast  iron.  Wiist 
and  Geiger  find,  however  (Abstr.,  1906,  ii,  88),  that  pure  hydrogen  or 
nitrogen  is  without  action  on  "  temper  "  carbon  or  on  graphite.  The 
author  has,  therefore,  examined  the  chemical  behaviour  of  the  free 
carbon  obtained  from  two  portions  of  cast  iron,  one  of  which  had  been 
gradually,  the  other  rapidly,  cooled,  and  the  results  show  that  graphite 
and  the  so-called  "  temper  "  carbon  are  identical  both  with  regard  to 
the  velocity  with  which  they  are  oxidised  to  graphitic  acid  and  to  the 
rate  at  which  they  are  completely  eliminated  in  the  gaseous  form  when 
a  stream  of  pure  hydrogen  is  passed  over  the  cast  iron  at  1000^. 

M.  A.  W. 

Solubility  of  Potassium  Iodide  in  "Water,  and  of  Water  in 
Potassium  Iodide  at  Low  Temperatures.  Robert  Kremann  and 
F.  Kerschbaum  {Zeitsch.  anorg.  Chem.,  1907,  56,  218—222).— 
Meusser  (Abstr.,  1905,  ii,  317)  has  recently  determined  the  complete 
solubility  curves  for  water  with  potassium  chloride  and  bromide 
respectively,  and  found  no  evidence  of  the  formation  of  hydrates,  but 
in  the  case  of  water  and  potassium  iodide  there  was  a  break  in  the 
observations  from  42-7%  to  53'5%  of  the  salt,  the  eutectic  point  being 
determined  by  extrapolation.  The  authors  have  now  determined  the 
complete  curve,  including  observations  within  the  limits  indicated,  and 
find  no  evidence  of  chemical  combination  ;  the  eutectic  point  lies  at 
-  23"1°,  the  mixture  containing  52-2%  by  weight  of  potassium  iodide. 

G.  S. 

Waterglass.  VI.  John  M.  Ordway  {Ame7\  J.  Sci.,  1907,  [iv], 
24,  473— 478).— In  an  earlier  paper  (Amer.  J.  Sci,  1865,  40,  190),  it 
has  been  shown  that  when  alcohol  is  added  to  solutions  of  sodium  and 
potassium  silicates,  basic  silicates  are  precipitated. 

On  mixing  strong  solutions  of  sodium  silicate  and  lithium  chloride, 
precipitates  are  produced  containing  varying  quantities  of  lithium  and 
sodium  silicates.  By  re-dissolving  these  precipitates  and  adding  lithium 
chloride  to  the  solutions,  the  proportion  of  lithium  in  the  product  can 
be  gradually  increased,  but  pure  lithium  silicate  cannot  be  obtained  in 
this  manner.  When,  however,  freshly-prepared  silica  is  digested  with 
lithium  hydroxide  solution  at  the  ordinary  temperature,  a  solution  of 
lithium  silicate,  LigSiOg,  is  produced.  On  heating  this  solution,  a 
precipitate  is  produced  which  re-dissolves  on  cooling. 

Soluble  rubidium  silicates  can  be  obtained  of  composition  varying 
from  Rb20,Si02  to  211^0,98102.  In  the  case  of  the  lithium  silicates, 
the  range  is  not  so  great. 

When  ammonia  is  added  to  a  solution  of  a  silicate  containing 
a  large  proportion  of  silicic  acid,   a  precipitate  is  usually  produced. 

E.  G. 
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Ammonium  Amalgam.  G.  McPhail  Smith  {Ber.,  1907,  40, 
4893.  Compare  Abstr.,  1907,  ii,  615).— A  reply  to  the  criticisms  of 
Travers  (Abstr.,  1907,  ii,  865).  It  is  argued  that  ammonium 
ama]<^am  is  completely  analogous  to  sodium  and  potassium  amalgams, 
which  are  regarded  as  solutions  of  NaHg,^  or  KHg,,  in  mercury. 

E.  F.  A. 

Amalgams.  The  Hydrargyrides  of  the  Alkali  and  Alkaline 
Earth  Metals.  G.  McPhail  Smith  (Amer.  Chem.  J.,  1907,  38, 
671 — 68.3). — Further  evidence  in  favour  of  the  views  expressed 
regarding  the  nature  of  amalgams  in  previous  papers  (Abstr.,  1905, 
ii,  164,  450;  1906,  ii,  673;  1907,  ii,  462,  463,  615)  is  brought 
forward,  and  it  is  shown  that,  unlike  the  amalgams  of  the  alkaline 
earth  metals,  those  of  the  common  alkali  metals  do  not  increase  in 
stability  with  increase  in  the  atomic  weight  of  the  alkali  metal  used 
(the  order  of  stability  being  :  Li,  K,  Na).  The  amalgams  used  were 
liquid,  and  were  prepared  by  electrolysing  a  solution  of  the  chloride 
of  the  appropriate  metal  in  presence  of  mercury. 

The  relative  stabilities  of  the  amalgams  were  tested  (1)  by  the 
rate  of  decomposition  on  exposure  to  air,  (2)  by  the  capacity  for 
decomposing  water,  (3)  by  the  rapidity  with  which  they  were  decom- 
posed by  ammonia  solution,  and  (4)  by  the  composition  of  the 
equilibrium  amalgam  obtained  when  the  amalgam  under  investigation 
was  acted  on  by  an  aqueous  solution  of  sodium  chloride  and  the 
chloride  of  its  own  metal. 

By  all  foi;r  methods  of  investigation,  it  was  found  that  the  relative 
stabilities  of  the  amalgams  examined  increased  in  the  following  order : 
K,  Rb,  Cs.  The  mercury  compound  of  lithium  is  the  least  stable  in  the 
alkali  metal  group,  whilst  that  of  sodium  is  the  most  stable.  Sodium 
amalgam  also  behaves  in  an  exceptional  manner ;  thus,  on  exposure 
to  air,  no  sodium  peroxide  is  formed,  whereas  the  corresponding 
peroxide  is  formed  in  each  case  when  an  amalgam  of  potassium, 
rubidium,  or  cjesium  is  exposed  to  air.  The  metals  of  the  pairs,  Cs,Na 
and  R]),Na,  are,  like  most  of  the  other  metals  of  the  alkali  and  alkaline 
earth  groups,  reversibly  displaceable  in  aqueous  solution  in  presence 
of  mercur}',  T.  A.  H. 

Artificial  Reproduction  of  Barytes,  Oelestine,  and  Anglesite, 
and  Isomorphous  Mixtures  of  these  Substances.  Pauip 
GAunrnT  {Covipt.  rend.,  1907,  145,  877— 879).— Behren's  micro- 
chemical  reaction  for  the  detection  of  certain  metals  (Abstr.,  1886, 
017;  1891,  766)  gives  confused  results  in  the  cases  of  barium  and 
strontium.  By  a  modification  of  the  method,  the  author  has  obtained 
crystals  of  the  siilphatos  of  barium,  strontium,  lead,  or  calcium  similar 
to  those  of  the  natural  minerals,  and  of  such  dimensions  that  the  optic 
axial  angles,  wliich  are  characteristic  for  each  substance,  could  be 
measured.  The  method  consists  in  evaporating  to  dryness  100  c.c.  of 
a  snturated  sulphuric  acid  solution  of  the  metallic  sulphate  at  the 
boiling  point,  or  at  a  slightly  lower  temperature,  and  in  the  case  of 
l)n)ium  or  Htrontiiim  sulphate  the  crystals  thus  obtained  were 
sulTiciently    largo   to   admit   of    goniomctrical    measurcmont.     Mixed 
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crystals  of  barium  and  strontium  sulphate,  or  of  either  of  these 
sulphates  with  that  of  lead,  were  prepared  similarly.  Calcium  sulphate, 
not  being  isomorphous  with  the  preceding  sulphates,  does  not  form 
with  them  mixed  crystals,  although  the  crystal  forms  of  these 
sulphates  are  modified  by  the  presence  of  calcium  sulphate  in  the 
solution.  M.  A.  W. 

Colloidal  and  Gelatinous  Calcium  and  Magnesium  Com- 
pounds. Carl  Neuberg  [and.  in  part,  B.  Rewald]  [Sitztingsher.  K. 
Akcul.  Wiss.  Berlin,  1907,  820 — 822.  Compare  Neuberg  and  Neimann, 
Abstr.,  1906,  ii,  753). — Calcium  sulphate,  calcium  phosphate,  and 
calcium  oxalate  are  precipitated  in  a  gelatinous  form  when  sulphuric 
acid,  phosphoric  acid,  and  oxalic  acid  respectively  are  added  to  a  methyl- 
alcoholic  solution  of  calcium  oxide.  The  clear,  viscous,  colloidal 
solution  of  calcium  carbonate,  obtained  by  passing  a  stream  of  carbon 
dioxide  into  a  methyl-alcoholic  solution  of  calcium  oxide,  may  be 
evaporated,  without  undergoing  decomposition,  to  a  thick  liquid  which 
sets  to  a  jelly.  If  a  current  of  carbon  dioxide  is  passed  into  a 
suspension  of  calcium  oxide  in  methyl  alcohol,  the  liquid  after  about 
five  to  six  hours  is  transformed  into  a  solid  jelly,  which  dissolves 
slowly  in  methyl  alcohol.  The  colloidal  calcium  carbonate  is  miscible 
with  several  organic  solvents,  for  example,  benzene,  chloroform,  and 
ether. 

Analogous  colloidal  magnesium  compounds  may  be  similarly 
prepared  from  a  methyl-alcoholic  solution  of  magnesia. 

Analysis  of  the  isolated  gelatinous  salts  (sulphate,  phosphate,  and 
oxalate)  of  calcium  and  magnesium  showed  that  they  did  not  contain 
combined  methyl  alcohol.  W.  H.  G. 

The  Autoreduction  of  some  Metallic  Oxides  in  the  Vacuum 
of  the  Cathode  Light  and  on  the  Volatility  of  the  Corre- 
sponding Sulphides.  F.  Damm  and  Friedrich  Krafft  {Ber., 
1907,  40,  4775 — 4778). — The  behaviour  of  oxides  when  heated  is 
sometimes  quite  otherwise  in  a  vacuum  than  under  ordinary  pi'essure. 
Thus  cadmium  oxide  at  1000°  decomposes  into  oxygen  and  cadmium, 
whereas  in  air  it  is  completely  stable.  The  experiments  were  carried 
out  in  quartz  tubes  heated  in  a  Heraeus  electric  oven. 

At  750°,  lead  oxide  gives  a  metallic  mirror,  and  bismuth  oxide 
decomposes  slowly  at  650°. 

Antimony  oxide,  volatile  at  about  700°,  is  not  completely  de- 
composed at  1050°.  It  is  conjectured  that  the  autoreduction  of  the 
common  metals  may  proceed  in  stages  like  that  of  antimony,  con- 
sisting (1)  of  simultaneous  oxidation  and  reduction  : 

4Sb^06  =  SSb^Og  4-  4Sb4, 
and  (2)  conversion  of  a  higher  oxide  into  a  lower. 

The  sulphides  are  more  volatile  than  the  corresponding  oxides, 
cinnabar  sublimes  at  400°  and  cadmium  sulphide  very  quickly  at 
770 — 780°,  whereas  lead  sulphide  volatilises  at  600°;  the  sulphides  of 
bismuth,  antimony,  and  arsenic  sublime  at  740°,  530°,  and  230°  in 
the  vacuum  of  the  cathode  light. 

It  is  possible  to  separate  by  distillation,  mixtures  of  arsenic  and 
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antimony  sulphides  or  mercury  and  lead  sulphides  under  those  con- 
ditions, as  well  as  sulphur,  selenium,  and  tellurium. 

The  suphides  of  copper,  tin,  and  silver  are  decomposed ;  the  first 
two  lose  half  their  sulphur  content,  and  the  last  is  converted  into 
metal  and  sulphur,  W.  R. 

Solubility  of  Certain  Lead  Compounds  in  Water.  Max 
Pr.EissNER  (Chetn.  Zentr.,  1907,  ii,  1055 — 1056  ;  from  Arh.  Kais. 
Gesundh.-Amt,\\%01 ,  26,  384 — 443). — This  investigation  was  under- 
taken in  connexion  with  the  risk  of  contamination  of  water  supplies 
by  lead.  Lead  oxide  and  hydroxide,  and  the  normal  and  basic 
carbonates,  sulphates,  and  chlorides  have  been  studied. 

When  hot  solutions  oi  lead  salts  are  treated  with  alkali  hydroxides, 
lead  oxide,  PbO,  is  precipitated,  whilst  from  cold  solutions,  hydrated 
oxides  separate.  The  lead  oxide  forms  greyish-yellow  scales  with  a 
metallic  lustre,  and  gives  a  greenish-yellow  powder.  The  same  oxide  is 
produced  by  the  action  of  water  containing  much  dissolved  oxygen  on 
lead,  whilst  by  the  action  of  water  containing  but  little  oxygen  the 
hydrates  lare  formed.  A  hydrate,  Pb302(OH)2,  has  been  identified, 
but  higher  hydrates  probably  exist,  the  solubility  increasing  with  the 
degree  of  hydration.  The  oxide  and  its  hydrates  appear  to  dissociate, 
thus  :  Pb(0H)2  :;zr  Pb(OH)'  -|-  OH',  the  degree  of  dissociation  in  a 
solution  saturated  at  18°  amounting  to  about  25%.  The  solubility  of 
lead  sulphate  and  chloride  in  water  is  diminished  by  the  presence  of 
sulphuric  or  hydrochloric  acid,  whilst  that  of  the  carbonate  is  increased 
by  the  presence  of  carbonic  acid. 

The  following  basic  lead  salts  have  been  obtained,  and  their 
individuality  established  by  application  of  the  phase  rule.  ^-Basic 
lead  carbonate,  PbO,2PbC03,H20  ;  ^i-basic  lead  sulphate  and  chloride, 
PbO.PbSO^  and  PbO,PbCl2,H20 ;  {-basic  lead  sulphate  and  chloride, 
3PbO,PbS04,H20  and  3PbO,PbC]2,H20.  These  salts  are  less  soluble 
in  water  than  the  corresponding  normal  salts. 

The  solubility  (millimols.  Pb  per  litre)  and  the  specific  conductivity 
of  the  saturated  solutions,  after  deducting  the  value  for  the  conductivity 
of  the  water,  are  as  follows  at  18°: 

PbO  Pb302(OH)2  PbCOg  Pb3(CO.,)2(OH)2  PbS04 

Sf'hibility 0-31             0-45  0-0002             <:0  0002  0-126 

S]iccific 

conductivity      19-5  27*3  33-9 

P1)20(S0,)  rbA(0H)j(S04)    PbCl.,  PbC]o(OH)j  Pb4CljOj(OH)2 

Solnbihty  OOr.O  0106  33-6  0-38  010 

Specifics 

conductivity     8-8  93  4512  68  19 

E.  G. 

Aluminium  Titanide.  Wilhemvi  Manchot  and  P.  Riciiter 
{AmiaU>,,\\H)7,  357,  140  —  144.  Compare  Manchot  and  Fischer, 
tins  vol.,  ii,  46).— Attempts  to  prepare  double  aluminium  titanides 
wiMi  the  object  of  investigating  the  capacity  of  titanium  to  form 
chains  Irivo  resulted   only  in    the  formation   of   aluminium   titanide, 
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Al^Ti  {Wohler,  An7ialeu,  1860,  113,  248;  115,  108).  The  titanide 
is  best  prepared  by  fusing  24  parts  of  potassium  titanofluoride  with 
45*5  parts  of  aluminium,  and  gently  heating  the  regulus  with 
dilute  sodium  hydroxide.  The  product  forms  silver-white  leaflets, 
D  5-5,  is  brittle,  hardly  scratches  steel,  glass,  or  fluorspar,  contains 
tervalent  titanium,  since  it  forms  a  blue  solution  in  hot  dilute 
sulphuric  acid,  evolving  twelve  atomic  proportions  of  hydrogen,  and 
evolves  thirteen  atomic  proportions  of  hydrogen  when  dissolved  in 
aqueous  potassium  hydroxide.  The  titanide  may  have  the  double 
formula,  AlgTi-TiAlg,  but  this  cannot  be  decided.  G.  Y. 

Manganese  and  the  Periodic  Law.  Henry  Reynolds  {Chem. 
News,  1907,  96,  260). — The  author  considers  that  manganese,  which 
shows  only  the  slightest  resemblance  to  the  halogens,  should  be  placed 
in  the  eighth  group  with  iron,  nickel,  and  cobalt.  It  resembles  these 
metals  in  physical  properties,  and  in  the  formation  of  similarly  con- 
stituted and  isomorphous  simple  and  double  salts,  M"SO^,7H20  and 
E,2S04,M"S04,6H20,  alums,  metallo-  and  metalli-cyanides.  Moreover, 
potassium  manganate  and  permanganate  find  a  parallel  in  potassium 
osmite,  potassium  ruthenate,  and  per-ruthenate. 

In  many  cases,  a  regular  gradation  of  properties  can  be  traced  from 
manganese  to  cobalt,  and  a  corresponding  gradation  from  ruthenium 
to  palladium,  and  from  osmium  to  platinum.  C.  S. 

[Determination  of  the]  Melting  Points  of  the  Iron  Group 
Elements  by  a  New  Radiation  Method.  George  K.  Burgess 
{Bureau  Stand.  Washington,  1907,  3,  (3),  345—355). — The  m.  p.  of 
minute  quantities  of  difficulty  fusible  substances  have  been  determined 
by  a  method  based  on  the  measurement  of  the  intensity  of  a  particular 
monochromatic  radiation  from  platinum  (compare  Bureau  Stand. 
Washington,  1905,  1,  189;  1907,  3,  1).  Within  a  blackened  brass 
cylinder  filled  with  hydrogen  is  a  strip  of  platinum,  60  x  4  x  0-02  mm., 
which  is  heated  electrically  to  any  desired  temperature.  On  this  strip  is 
placed  about  O'OOl  mg.  of  a  metal  or  its  oxide,  which  is  watched  through 
a  mica  window  in  the  cylinder  by  one  observer  through  a  microscope, 
whilst  simultaneously  a  second  observer  reads  the  temperature  of  the 
platinum  strip  by  means  of  a  Holborn-Kurlbaum  optical  pyrometer. 
The  indications  of  the  pyrometer  are  subject  to  two  corrections,  one 
for  the  reflection  and  absorption  of  the  mica,  the  other  for  the  selective 
emission  of  the  platinum  for  the  light  used,  red  light,  X  =  0'66/u,. 

The  following  metals,  in  a  state  of  maximum  obtainable  purity,  have 
m.  p.:  iron,  1505°;  chromium,  1489°;  cobalt,  1464°;  nickel,  1435°; 
manganese,  1207°.  The  m.  p.  of  cobalt  and  nickel  are  correct  to 
within  5°,  those  of  the  other  three  to  within  less  than  10°.         0.  S. 

Constitution  of  Roussin's  Salts.  Livio  Cambi  {Atti  R.  Accad. 
Zmc«,1907,  [v],  16,  ii,  658—660.  Compare  Abstr.,  1 907,  ii,  960).— The 
simultaneous  action  on  potassium  heptanitrosulphide  of  mercuric 
cyanide,  in  amount  equivalent  to  the  sulphur  present,  and  potassium 
cyanide  in  the  quantity  necessary  for  the  complete  formation  of  ferro- 
cyanide,  yields    mercuric   sulphide,  alkali   nitrite,   and  ferrocyanide, 
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as  would  be  expected  from  the  constitution  attributed  to  Roussin's 
salts  by  the  author  (loc.  cit.). 

The  phenomena  observed  in  the  precipitation  of  Roussin's  salts  by 
silver  nitrate  have  led  the  author  to  assume  that  hyponitrous  acid 
reduces  ferric  to  ferrous  salts.  Preliminary  experiments  indicate  that 
this  reduction  does  not  take  place.  The  investigation  is  being 
continued.  T.  H.  P. 

1 : 2-Dichlorotetramminecobalt  Salts ;  Ammonia- violeo-Salts. 
Alfred  Werner  {Ber.,  1907,  40,  4817—4825). — Numerous  examples 
of  stereoisomerism  of  cobalt  salts  containing  organic  amino-residues 
have  been  described  (Jorgensen,  Abstr.,  1898,  ii,  226  ;  Werner  and 
others,  1901,  i,  510,  512  :  1907,  i,  188,  290,  482,  590).  Hitherto,  the 
simplest  tetramminecobalt  salts,  for  example,  the  dichlorotetrammine- 
cobalt  salts,  [Cl2Co(NHg)4]  X,  have  been  obtained  in  one  form  only,  the 
so-called  jnaseo-ssiMs;  a  stereoisomeric  series  of  salts,  the  vio^eo-salts, 
has  now  been  prepared  by  the  action  of  hydrochloric  acid  on 
octamminedioldicobalt  salts  (Abstr.,  1907,  ii,  965).  When  concen- 
trated hydrochloric  acid  is  used  at  low  temperatures,  the  reaction 
proceeds  according  to  the  equation  :  [(NH3)4*Co(OH)2Co(NH3)JX^ -I- 
2HCl  =  [(NH3)4Co(OH)2]Cl3-l-[Cl2Co(NH3)JCl,  a  mixture  of*l:2-di- 
aquotetramminocobalt  chloride  and  1  :  2-dichloroteti'amminecobalt 
chloride  being  formed  ;  the  former  is  readily  soluble  in  water,  whereas 
the  latter  forms  sparingly  soluble,  intensely  blue  crystals.  The  violeo- 
palt  contains  small  amounts  of  the  isomeric  praseo-salt,  from  which  it 
may  be  freed  by  conversion  into  the  practically  insoluble  dithionate. 
The  chloride  can  then  be  regenerated  by  rubbing  the  thionate  with 
ammonium  chloride.  The  following  salts  have  been  analysed  :  chloride, 
YCh^HjO  [Y  =  Cl2Co(NH3)^],  bromide,  iodide,a,nd  nitrate,aX\  anhydrous, 
dithionate,  Y^Q^^f^,  and  sulphate,  YgSO^.  The  chloride  becomes  anhydrous 
at  60°,  and  all  are  characterised  by  an  intense,  violet-blue  colour.  The 
aqueous  solutions  are  somewhat  less  stable  that  those  of  the  corre- 
sponding praseo-salts  ;  even  at  0°  the  solutions  assume  a  reddish- violet 
colour  owing  to  the  formation  of  the  chloroaquotetramminecobalt 
salts.  When  suspended  in  concentrated  hydrochloric  acid,  the  violeo- 
chloride  is  converted  into  the  praseo-chloride.  The  violeo-salt  is 
regarded  as  a  as-compound  with  the  1  :  2-constitution.  J.  J.  S. 

Complex  Metal  Ammonia  Derivatives.    VI.      Octammine-/u,- 

amino-ol-dicobalt  Salts  r(NH3)4Co'Q^2;Co(NH3)Jx4.     Alfred 

Werner  {Ber.,  1907,  40,  4605—4615.  Compare  Abstr.,  1907,  i,  1012  ; 
ii,  965). — When  an  ammoniaoal  cobalt  nitrate  solution  is  oxidised  by  a 
hIow  current  of  air  and  an  excess  of  sulphuric  acid  then  added,  Vort- 
manii's  insolul)lo  sulphate  separates.  The  author  has  shown  previously 
(Abstr.,  1898,  ii,  22.'{)  that  this  product  is  not  homogeneous,  since  two 
compounds,  a  red  and  a  green,  can  be  separated  from  it,  both  of  which 
belong  to  the  class  of  complex  colmlt  salts.  In  the  present  paper,  the 
constitution  of  the  rod  salt  is  elucidated. 

Salts  of  tlio  typos  in  question  are  decomposed  by  a  mixtui^e  of  hydro- 
chloric and  sulplnuic  acids  into  pentammino  and  tetramraine  .salts, 
from    which  it  follows  that  4    molcculos  of    ammonia    are    attached 
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to  each  of  the  two  cobalt  atoms.     The  constitution  of  the  red  series  of 

salts  is  discussed.    The  formula  :     (NH3)4Co:NH-Co,^j|  .     X^  is  not 

favoured,  because  an  imino-group  could  not  be  detected  ;  no  salt 
formation  took  place  either  with  acetic  acid  or  dilate  mineral  acids ; 
no  acetylation  took  place  by  the  action  of  acetic  anhydride,  and  no 
nitroso-compound  resulted  from  the  action  of  nitrous  acid.  Farther, 
the  compounds  in  question  were  neutral  in  aqueous  solution  and  not 
acid,  as  would  be  the  case  if  the  formulation  just  stated  were  correct. 

On  the  other  hand,  the  formulation  : 


"(NH3),Co;^g*.Co(NH3),]x, 


accords  with  the  experimental  results.  Since  the  cobalt  atoms  are 
saturated  with  respect  to  co-ordination  numbers  the  fact  that  all  the 
acid  groups  are  inorganic  in  character  is  explained.  The  complex 
radicle  contains  no  water,  and  the  salts  do  not,  consequently,  give  an 
acid  reaction  when  dissolved  in  water.  The  amino-group  behaves  like 
ammonia  in  metal  ammonia  compounds,  being  indifferent  towards 
chemical  reagents  in  the  cold.  The  hydroxyl  group,  also,  does  not 
have  the  pi-operty  of  adding  on  hydrogen  ions.  For  those  amino- 
groups  which  bind  two  metal  atoms  together,  the  author  proposes  the 
nomenclature  "  /x,-amino." 

Octammine-/i,-sulphatoamino-dicobalt  nitrate,  obtained  from  Yort- 
mann's  sulphate,  was  shaken  with  concentrated  hydrochloric  acid 
until  the  reddish-violet  tint  of  the  salt  had  changed  to  brown.  The 
product  was  washed  with  alcohol,  and  hydrochloric  acid  added  to  its 
aqueous  solution,  when  the  brownish-violet  chloro-chloride  separates. 
The  following  octammine-/i.-amino-ol-dicobalt  salts  were  prepared. 

The  chloride,  YCl^.iHjO  {Y  =  r(NH3)4Co*.™2*  Co(NH3)J},  forms 

glistening,  brownish-red  prisms ;  by  the  action  of  hydrochloric  acid, 
it  is  converted  into  pentammine  and  tetrammine  cobalt  salts.  The 
bromide,  YBr4,4H20,  forms  glistening,  red  scales.  The  nitrate,  Y(N03)4, 
forms  dark  red  needles  and  scales.  The  sulj^hate,  Y(S04).2,2H20, 
forms  brownish-red,  silvery  scales.  The  dithionate,  Y(S20,,)2,2H20, 
forms  silvery,  raspberry-coloured  leaflets.  The  thiocyanate,  Y(CNS)4, 
forms  red  crystals.  A.  McK. 

Complex  Metal  Ammonia  Compounds.  VII.  Hexammine- 
trioldicobalt  Salts.  Alfred  Werner  [and,  in  part,  Emil 
BiNDSCHEDLER  and  Adolf  Grun]  {Ber.,  1907,  40,  4834 — 4844.  Com- 
pare Abstr.,  1898,  ii,  223;  1899,  ii,  658;  1907,  i,  482,  1012;  ii, 
965,    and  preceding   abstract). — Hexamminetrioldicobalt    salts  of   the 

-OH- 
type      (N'H3)3Co-OH-Co(N"H3)3    Xg  may  be  prepared  by  the  follow- 

L  -OH-  J  " 

ing  methods.  1.  The  chloride  is  obtained  by  the  action  of  sodium 
hydroxide  solution  on  dichloi'oaquotriammine  cobalt  chloride.  2.  The 
sulphate  by  the  action  of  sodium  hydroxide  solution  on  chlorodiaquo- 
triammine cobalt  sulphate.  3.  The  bromide  by  warming chlorobromo- 
aquotriammine    cobalt   brornide   with  a  little  water  at  60^,      4.  The 
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sulphate  by  leaving  chlorodiaquotriammine  cobalt  sulphate  with  potass- 
ium bromide  solution  for  several  days  at  the  ordinary  temperature. 

When  decomposed  with  halogen  hydracids,  the  salts  give  quantita- 
tive yields  of  triamminecobalt  salts,  indicating  that  three  ammonia 
residues  are  attached  to  each  cobalt  atom.  The  acid  residues  are 
readily  ionised,  as  each  salt  can  be  transformed  into  the  others  by 
double  decomposition.  Their  aqueous  solutions  are  quite  neutral  to 
litmus,  and  hence  the  salts  cannot  be  aquo-salts.  They  are  isomeric 
with  the  black  dodecamminehexoltetracobalt  salts  : 

[co(OH)e[Co(NH3)j3]x,. 

The  following  salts  have  been  prepared.     Chloride, 

[(NK3)3Co(OH)3Co(NH3)3lCl3,H,0,  _ 
best  obtained  by  rubbing  the  sulphate  with  ammonium  chloride  and 
water,  brownish-red  needles  and  prisms  from  dilute  alcohol,  decom- 
pose at  100°.  Bromide,  anhydrous,  red,  prismatic  crystals,  soluble  in 
about  thirteen  times  its  weight  of  water  at  the  ordinary  temperature. 
Nitrate,  red  prisms  containing  2H2O,  becomes  anhydrous  when  kept 
over  sulphuric  acid. 

Sulphate,  crystallises  with  BHgO,  pale  red  prisms,  loses  SHgO  over 
phosphoric  oxide  and  the  last  molecule  at  77°. 

Dithionate,  [(NH3)3Co(OH)3Co(NH3)3]2(S206)3,H20,  obtained  by  the 
action  of  a  saturated  solution  of  sodium  dithionate  on  a  solution  of 
the  bromide  at  0°,  dark  red  needles  and  prisms.  Thiocyanate,  anhydrous, 
dark  red  needles,  soluble  in  3  parts  of  water  at  the  ordinary 
temperature.  J.  J.  S. 

Pentamminecobalt  Salts  with  Several  Nuclei.  Julius  Sand 
and  G.  Bokman  {Ber.,  1907,  40,  4497— 4504).— Sand  and  Genssler 
have  described  two,  a  black  and  a  red,  series  of  pentamminenitroso- 
cobalt  salts  (Abstr.,  1903,  ii,  549  ;  1904,  ii,  39).  These  salts,  especi- 
ally those  of  the  black  series,  are  characterised  by  their  great  reac- 
tivity. The  present  paper  contains  an  account  of  the  compounds 
obtained  by  the  action  of  iodine  on  the  black  pentamminenitrosocobalt 
chloride  and  nitrate  in  alcoholic  solution,  and  of  the  complex  salts 
derived  from  these. 

When  boiled  with  alcoholic  iodine,  the  black  chloride, 
Co2(N202)(NH3)joCl4, 
yields  the  chloride,  [Co3Cll2(NH3)j5(H,0)2]Clfi,  which,  after  being  boiled 
with  hydrochloric  acid,  separates  from  its  ice-cold  aqueous  solution  on 
addition  of  hydrochloric  acid,  potassium  chloride  or  alcohol  in  green 
crystals;  with  v.^^^,  has  the  molecular  conductivity, /a  =  731,  and  gradu- 
ally decomposes  in  aqueous  solution  at  25°,  the  conductivity  increasing 
with  the  time.  The  action  of  potassium  iodide  on  the  chloride  in  ice- 
cold  aqueous  solution  leads  to  the  formation  of  the  green,  crystalline 
iodide,  [Gc),ClT,,(NH3),,XIl2())„]I„.  whilst  the  action  of  nitric  acid  leads 
to  tho  formation  of  the  nitrate,  [Co3ClT2(NH3),,,(]l.,0)2](N()3),..  The 
solubility  of  these  three  salts  decreases  from  tlie  chloride  through  the 
nitrat(3  to  the  iodido  which  is  only  very  sparingly  .soluble. 

When  treated  wil.li  cold  alcoholic  iodine,  tlio  black  nitr.ate, 
Co,(N,0,)(NH3)i„(N03)„ 
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forms  a  green  substance,  which,  when  boiled  with  20%  nitric  acid,  yields 
the  green  complex  salt,  [Co3l2(N03)(NH3)i5(H20)o](N03)6.         G.  Y. 

Equilibrium  of  the  System  Nickel-Bismuth.  A.  Portevin 
(Compt.  rend.,  1907,  145,  1168 — 1170). — The  freezing-point  curve  of 
mixtures  of  nickel  and  bismuth  consists  of  three  branches,  the  points 
of  intersection  are  given  by  the  reactions  Ni  +  Bi  :;il  NiBi(?)  at  654°, 
and  Ni  +  NiBi(1)  :^  NiBig  at  462°.  In  neither  case,  however,  is  the 
reaction  complete.  M.  A.  W. 

The  Green  Chromium  Sulphates.  Albert  Colson  {Ann.  Chim. 
Phys.,  1907,  [viii],  12,  433— 467).— A  resume  of  work  already 
published  (compare  Abstr.,  1905,  ii,  94,  460,  592,  639  ;  1906,  ii,  74, 
233  ;  1907,  ii,  177,  267,  356,  474,  780).  M.  A.  W. 

New  Compound  of  Uranium,  the  Tetraiodide.  Marcel 
GuiCHARD  {Compt.  rend.,  1907,  145,  921 — 922). — When  iodine  vapour 
is  passed  over  uranium  at  500°  in  sealed  vacuum  tubes  (this  vol.,  ii, 
31),  the  tetraiodide,  UI^,  is  formed  as  a  crystalline  sublimate,  con- 
sisting of  fine,  black  needles,  m.  p.  about  500°,  D^^  5*6.  It  is  reduced 
when  heated  in  hydrogen,  decomposed  by  chlorine,  yielding  the 
chloride  and  iodine  trichloride,  readily  oxidised  by  oxygen  or  air  to 
form  the  oxide,  UgOg,  and  dissolves  in  water  to  form  a  green  acid 
solution  giving  the  characteristic  reactions  of  ui'anium  salts. 

M.  A.  W. 

Colloidal  Hydroxides  of  Thorium,  Zirconium,  and  Uranium. 

Bela  SziLARD  (/.  Chim.  PMjs.,  1907,  5Q,  488— 494).— The  author 
considers  that  there  are  two  distinct  classes  of  colloids,  those  contain- 
ing a  little  electrolyte,  which  are  very  stable,  and  those  quite  free 
from  electrolytes,  which  are  also  fairly  stable. 

Colloidal  thorium  hydroxide,  free  from  electrolytes,  has  been 
prepared  by  decomposing  thorium  nitrate  with  excess  of  dilute 
ammonia  and  washing  the  residue  until  free  from  ammonia,  which 
takes  three  to  six  days.  The  product  is  a  fine,  milky  suspension,  in 
which  the  particles  cannot  be  separated  either  by  filtration  or  decanta- 
tion  ;  it  is  precipitated  by  electrolytes  and  by  the  carbon  dioxide  of  the 
air.  Colloidal  zirconium  hydroxide  was  prepared  by  the  same  method, 
and  shows  similar  properties. 

Colloidal  thorium  hydroxide,  containing  a  little  electrolyte,  has 
been  obtained  by  adding  precipitated  thorium  hydroxide  to  thorium 
tetrachloride  so  long  as  the  former  is  dissolved.  This  solution  is  much 
more  stable  than  that  free  from  electrolytes,  is  not  affected  by  light 
or  by  boiling,  and  is  not  precipitated  by  small  quantities  of  electrolytes 
or  by  weak  acids  (compare  Miiller,  Abstr.,  1906,  ii,  762). 

Colloidal  uranyl  hydroxide,  containing  a  little  electrolyte,  has  been 
prepared  by  the  gradual  addition  of  uranyl  hydroxide  to  a  dilute  solu- 
tion of  uranyl  nitrate  as  long  as  the  former  is  dissolved  ;  the  solution 
thus  obtained  is  orange-yellow  in  colour  and  very  stable.  The  uranyl 
hydroxide  for  this  purpose  was  obtained  by  exposing  to  light  a  mixture 
of  uranyl  acetate  and  ether  and  thoroughly  washing  the  resulting 
precipitate.  Cr.  S. 
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Spitting  of  the  Acid  Vanadates  of  Univalent  Metals. 
WiLHELM  Peandtl  and  Hans  Mubschhauser  {Zeitsch.  anorg.  Chem., 
1907,  56,  173 — 208). — In  a  previous  paper  (Abstr.,  1905,  ii,  170),  it 
was  shown  that,  when  certain  alkali  acid  vanadates,  xM-^0,yY^O^,  are 
allowed  to  cool  from  high  temperatures,  a  vigorous  evolution  of  oxygen 
takes  place  on  solidification,  the  mass  spitting  as  solidifying  silver 
does.  On  again  heating  in  air,  oxygen  is  absorbed,  and  the  acid 
vanadates  are  regenerated.  This  phenomenon  is  due  to  the  reversible 
change  of  the  acid  vanadates,  xM-.20,yY.20^y  to  vanadylvanadates, 
xM.^O,{y — 2)  VgOg.sYgO^,  on  solidification. 

Only  the  oxides  of  the  univalent  elements  of  the  first  group  in  the 
periodic  table  give  acid  vanadates  which  spit  on  solidification.  The 
respective  oxides  wer^  mixed  with  vanadium  pentoxide  in  varying 
proportions,  and  the  composition  of  the  mixtures  which  gave  the 
highest  proportion  of  oxygen  determined  ;  the  results  varied  with  the 
nature  of  the  oxide,  and  were  as  follows  :  NaoO,6V205  ;  Ag20,6V20g  • 
K,p,bYf>^ ;  Rb^O.SVgO^ ;  Cs20,5V205 ;  Li20'',2V205.  From  mixtures 
of"  the  same  alkali  oxide  with  varying  pix)portions  of  vanadium 
pentoxide,  the  same  vanadylvanadate  is  obtained,  the  composition  of 
the  four  most  important  being  as  follows  :  Na<,0,5V20j3,Y204 ; 
Ag20,5V20„V204 ;  2Kf>,^Yp^,Yp,^ ;  4.Up,1Yp^yf>^.  The  com- 
position of  these  compounds  was  determined  approximately  by  treating 
the  mixtures  containing  them  with  boiling  dilute  ammonia,  which 
dissolves  unaltered  Y^fi^^. 

The  amounts  of  oxygen  evolved  from  solidifying  sodium  and  silver 
vanadates  correspond  fairly  closely  with  those  calculated  from  the 
composition  of  the  vanadylvanadates  as  determined  above,  so  that  the 
reaction  is  nearly  complete,  but  in  the  case  of  the  potassium,  rubidium, 
caesium,  and  lithium  vanadates  the  amounts  of  evolved  oxygen  are 
much  less  than  the  calculated  values,  showing  that  the  decomposition 
on  cooling  is  incomplete. 

When  mixtures  of  vanadium  pentoxide  and  two  alkali  oxides  are 
employed,  the  amount  of  oxygen  evolved  is  approximately  the  mean 
of  that  obtained  with  the  separate  oxides. 

The  addition  of  boron  trioxide  in  moderate  amount  to  the  mixtures 
does  not  affect  the  evolution  of  oxygen,  but,  when  considerable 
amounts  of  phosphates  are  present,  the  fused  mass  solidifies  without 
the  li'Dtration  of  oxygen,  probably  owing  to  the  previous  formation  of 
vanadyl  phosphate.  G.  S. 

Silicon  Chains.  Wilhelm  Manohot  and  H.  Fischer  (Annalen, 
1907,  357,  129— 1;}9.  Compare  Manchot  and  Kieser,  Abstr.,  1905, 
ii,  1G5  ;  1906,  ii,  83;  Vigouroux,  Abstr.,  190G,  ii,  30). — I.  Vanadium 
Alnniininin  >SUicides. — When  heated  together,  potassium  silicolluoride, 
alumiuium,  and  ammonium  metavanadate  form  three  vanadium 
aluminium  silicides,  depending  on  the  proportions  of  the  mixture. 
In  presence  of  an  excess  of  vanadium  and  small  amounts  of  silicon, 
the  chief  product  is  a  silicide,  crystallising  in  small,  dark  octahedra, 
together  with  small  amounts  of  a  silicide  crystallising  in  large, 
h^xagctiial  prisms.  As  the  proportion  of  silicon  is  increased  and 
that  of  viuiailimii  diniini.shid,  the  octahedra  disappear  and  a  silicide 
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crystallising  in  monoclinic  leaflets  is  formed,  becoming  the  chief 
product  when  the  mixture  contains  a  large  excess  of  silicon.  Of 
these  vanadium  aluminium  silicides,  only  the  hexagonal  silicide, 
VgA,l2Sij3,  has  been  isolated.  It  crystallises  in  greyish-white, 
prismatic  needles,  J)  4"3,  hardness  slightly  above  5,  and  reacts  with 
hydrofluoric  acid  with  development  of  heat,  forming,  in  absence 
of  air,  a  reddish-violet  solution  containing  vanadium  difluoride,  YF^, 
which  on  exposure  to  air  in  presence  of  excess  of  hydrofluoric  acid 
evolves  hydrogen  and  forms  the  green  vanadium  trifluoride  solution. 
The  hexagonal  silicide  is  stable  towards  boiling  concentrated  hydro- 
chloric, nitric,  or  sulphuric  acid,  aqua  regia,  or  fused  potassium 
chlorate,  I'emains  unchanged  when  heated  in  a  current  of  oxygen 
over  the  bunsen  flame,  and  is  not  attacked  by  chlorine  at  the  ordinary 
temperature,  but  at  a  red  heat  is  converted  into  volatile  chlorides, 
and  is  dissolved  by  fused  alkalis  or  alkali  carbonates. 

II.  Constitution  of  the  Silicides. — When  treated  with  an  excess  of 
hydrogen  fluoride,  as  was  described  in  the  case  of  the  chromium  salts 
(Abstr.,  1906,  ii,  63),  the  hexagonal  vanadium  aluminium  silicide 
evolves  seventy-four  atomic  proportions  of  hydrogen,  whereas  if  the 
silicon  were  completely  transformed  into  the  fluoride  eighty-two 
atomic  proportions,  including  eight  from  the  conversion  of  the 
difluoride  into  the  trifluoride,  should  be  evolved.  It  is  considered 
that  this  points  to  linkings  between  silicon  atoms  which  are  not 
resolved  by  hydrofluoric  acid.  It  is  found  impossible  to  construct 
a  formula  for  the  hexagonal  silicide  in  which  not  more  than  eight 
of  the  thirteen  silicon  atoms  are  linked  to  form  a  chain. 

G.  Y. 

Action  of  Sodium  and  Barium  Peroxides  on  Gold.  Aurates. 
Feknand  Meyer  {Comjd.  rend.,  1907,  145,  805 — 807).— When  pre- 
cipitated gold  is  added  to  fused  sodium  peroxide,  a  vivid  reaction  takes 
place  and  sodium  aurate  is  formed.  A  similar,  but  much  less  complete, 
reaction  occurs  with  barium  peroxide.  From  the  aurate,  auric 
hydroxide  is  prepared  by  means  of  sulphuric  acid,  adopting  the 
precautions  I'ecommended  by  Fremy  {A^in.  Chini.  Phys.,  1851,  31,  [iii], 
478).  Analyses  of  the  hydroxide,  dried  in  a  vacuum  in  the  dark, 
agree  with  the  formula  AugOgjSHgO,  ordinarily  written  Au(0H)3, 
but  from  analyses  of  the  aurates  the  author  proposes  the  formula 
Auo0.2(OH)2,2H20.  Kriiss  has  described  the  hydroxide  Au203,H20, 
which  he  writes  AuOOH.  The  aurates  of  sodium  (bright  green 
needles)  and  potassium  are  prepared  by  treating  a  solution  of  the 
hydrate  with  the  alkali  in  an  atmosphere  free  from  carbon  dioxide, 
and  evaporating  in  a  vacuum  in  the  dark.  They  have  formuUe  of 
the  type  M2(Au02)2-  The  salts  of  the  alkali  earth  metals  are 
obtained  by  treating  solutions  of  their  hydroxides  with  an  alkali 
aurate  solution.  They  form  voluminous,  light  green  precipitates 
which  retain  much  water,  are  sensitive  to  light,  and  have  the  formula 
M(Au02)2.  The  degree  of  hydration  of  the  aurates  is  diflicult  to 
determine,  but  it  tends  towards  the  limit  of  6H2O  for  those  of 
pota^<sium,  calcium,  strontium,  and  barium,  and  SlioO  for  that  of 
sodium.     The    aurates    are    stable    towards    heat   when    dry,    but    ia 
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solution  are  decomposed  by  light  or  heat,  giving  a  violet-black  residue 
of  aurous  oxide,  Au.,0. 

Sulphur  dioxide  and  alcohol  (slowly)  precipitate  metallic  gold  from 
their  solutions,  which  with  dilute  sulphuric  and  nitric  acids  form 
auric  hydroxide  and  a  sulphate  or  nitrate.  Hydrochloric  acid  dissolves 
them,  forming  gold  chloride  and  an  alkali  or  alkali  earth  chloride. 
With  organic  matter,  they  form  powders  which  detonate  when  heated. 

E.  H. 

Gold  Chromate.  N.  A.  Orloff  {Chem  Zeit,  1907,31,  1182).— 
A  solution  of  auric  chromate,  Au2(Cr04)3,  is  obtained  by  treating  a 
large  excess  of  freshly-precipitated  silver  chromate  with  a  solution  of 
auric  chloride.  On  evaroration,  the  solution  deposits  at  first  gold,  but 
subsequently  the  chromate,  Au2(CrOj3Cr03,  crystallises  from  the  red 
mother  liquor.  "  •  ^'  ^' 
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Optical  Activity  of  Mineral  Oils  in  Connexion  with  the 
Question  of  their  Origin.  Roman  Zaloziecki  and  H.  Klaefeld 
{Chejn.  Zeit,  1907,  31,  1155—1156,  1170—1172.  Compare  Kraemer 
and  Spilker,  Abstr.,  1900,  i,  73,  333  ;  Walden,  Abstr.,  1906,  ii,  368; 
Marcusson,  Abstr.,  1907,  i,  466;  Neuberg,  Abstr.,  1907,  i,  577).— As 
a  general  rule,  light-coloured  Galician  mineral  oils  are  optically 
inactive,  whereas  the  heavy,  dark-coloured  oils  are  optically  active. 
Of  the  fractions  obtained  from  the  latter  oils,  only  those  boiling  above, 
roughly,  200°/12 — 15  mm.  are  optically  active.  Since  heavy,  dark- 
coloured  mineral  oils  contain  a  high  proportion  of  asphaltic  and  resinous 
subhtances,  the  conclusion  is  drawn  that  the  optical  activity  of  these 
oils  is  almost  entirely  due  to  the  presence  of  colophonic  and  terpene- 
like  hydrocarbons.  The  authors  discuss  the  several  theories  which 
have  been  advanced  to  explain  the  origin  of  mineral  oils,  and  come  to 
the  conclusion  that  mineral  oils  are  derived,  not  only  from  fats  of 
higher  animals,  but  also  from  substances  of  both  animal  and  vegetable 
origin  which  do  not  readily  putrefy,  such  as  waxes,  wax-fats,  resins, 
gums,  &c.  W.  H.  G. 

Enstatite-Augite  in  Diabase  from  Tasmania.  Alfred  Osann 
{Centr.  Mia.,  1907,  705— 71 1).— Analysis  I,  by  Dittrich,  is  of  a  pale- 
coloured  pyroxene  isolated  from  a  niodium-grained,  fresh  rock  (anal. 
II)  composed  only  of  pyroxene  and  zoned  plagioclase : 

SiOa.    TiO„.  AI.P3.  Fcp,.  FcO.  MnO.  MgO.     CaO.  Na.p.  1^0.  H.p.    Total. 

I.  51-87     0-2i     ii02     3-50     898    O'lS    lG-'20     IG'TO  0-lG  0-09  1-20    100-17 

II.  52-49     0-(52  lt}-44     2-GO     5-30    traco    6-18     11-71  2-OG  109  l-()7    100-Ob* 

*   Also  tidce  <il'  I'.jOj. 


PHYSIOLOGICAL  CHEMISTRY.  49 

The  grains  of  pyroxene  consist  of  an  intergrowth  of  two  optical 
varieties,  differing  in  birefringence  and  in  optical  orientation  (the 
optic  axial  plane  being  parallel  to  the  plane  of  symmetry  in  one,  and 
perpendicular  to  it  in  the  other).  An  attempt  to  separate  these  two 
portions  for  analysis  was  not  successful.  In  the  low  content  of 
calcium  and  iron,  and  in  the  peculiar  optical  characters,  this  pyroxene 
resembles  those  of  the  enstatite-augite  series  of  W.  Wahl  {I'sch.  Min. 
Mitt.,  1907,  26,  1).  The  comparatively  large  amount  of  water  is 
probably  present  as  basic  hydrogen.  L.  J.  S. 
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Tension  of  Carbon  Dioxide  in  Alveolar  Air  during  Exercise. 
Bertram  J.  Collingwood  and  H.  L.  F,  Buswell  [Proc.  Physiol.  Soc, 
1907,  xxi — xxii ;  J.  Physiol,  36). — The  method  adopted  for  collecting 
alveolar  air  was  rather  different  from  that  used  by  Haldane  and 
Priestley,  but  the  results,  which  show  much  greater  variations  than 
those  given  by  the  first-quoted  authors,  are  stated  to  confirm  their 
statement  that  the  hyperpncea  of  muscular  work  is  due  to  a  rise  of 
carbon  dioxide  pressure  in  the  respiratory  centre.  W.  D.  H. 

Tension  of  Carbon  Dioxide  in  Alveolar  Air  during  Chloro- 
form Narcosis.  Bertram  J.  Collingwood  and  H.  L.  F,  Buswell 
{Proc.  Physiol.  Soc,  1907,  xxiv — xxv;  J.  Physiol.,  ZQ). — As  ansesthesia 
advances,  there  is  a  well-defined  rise  of  carbon  dioxide  tension  in  the 
alveolar  air.  Increased  tension  of  the  gas  in  the  venous  blood  also 
occurs,  which  is  due  either  to  the  slowing  of  the  blood-stream,  or  to 
deficient  lung  ventilation.     The  experiments  were  made  on  cats. 

W.  D.  H. 

Hypothermolysin.  G.  Olivi  {Zeitsch.  physiol.  Chem.,  1907,  53' 
484 — 495). — Low  temperatures  (1°  to  2°)  alter  the  red  corpuscles,  so 
that  their  receptors  are  no  longer  able  to  unite  with  ordinary  hsemo- 
lysin,  but  at  the  same  time  there  is  developed  a  specific  anti-substance 
for  the  cooled  corpuscles  which  is  called  hypothermolysin.  The  change 
produced  by  cooling  is  not  total,  a  -  certain  number  of  receptors 
remaining  unchanged,  and  capable  of  uniting  with  normal  htemolysin. 
The  bearing  of  this  observation  on  the  haemolysis  of  paroxysmal 
hsemoglobinuria  and  rheumatism  is  discussed.  W.  D.  H. 

The  Chemical  Haemolysins.  III.  Albert  J.  J.  Vandevelde 
{Bull.  Soc.  chim.  Belg.,  1907,  21,  373—380.  Compare  Abstr.,  1907, 
ii,  792). — The  paper  is  partly  polemical  against' Fiihner  (Abstr.,  1907, 
ii,  631),  and  deals  with  the  h^emoly  tic  action  of  ethyl  alcohol,  digitalin, 
strophantin,  saponin,  difluoroethyl  alcohol,  the  three  isomerides,  iso- 
propyl  formate,  methyl  propionate,  and  ethyl  acetate,  the  three  com- 
pounds, isobutyl  acetate,  ethyl  isobutyrate,  and  zsopropyl  propionate, 
the  toluic  acids,  and  the  nitro-,  hydroxy-,  and  amino-benzoic  acids 
towards  defibrinated  ox-blood.  The  value  15-4888%  by  weight 
(Abstr.,    1907,    ii,    632)   for  the  limiting   haemolytic   value   of   ethyl 
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alcohol  is  confirmed.  The  critical  coefficient  (the  ratio  of  isotoxic  quan- 
tities of  the  substance  and  of  ethyl  alcohol,  multiplied  by  100)  of 
digitaliu  (Merck)  and  of  digitoxin  (Merck)  in  alcoholic  solution  is 
O"0036,  in  aqueous  solution,  0'40.  Comparison  of  these  two  figures 
gives  further  evidence  that  substances  have  a  greater  toxicity  in 
alcoholic  solution  than  when  alone.  The  critical  coefficient  of 
strophantin  or  ouabain,  and  of  saponin,  in  alcoholic  solution  is  0'13. 
Difluoroethyl  alcohol  has  a  critical  coefficient,  92*92,  showing  that 
substitution  of  fluorine  only  slightly  alters  the  toxic  properties  of  ethyl 
alcohol  (of  which  the  critical  coefficient  is  obviously  100).  Com- 
paiison  of  the  critical  coefficients  of  isopropyl  formate  (5'67),  methyl 
propionate  (5'67),  and  ethyl  acetate  (11  "31),  and  also  of  isobutyl 
acetate  (4*34),  ethyl  tsobutyrate  (4-85),  and  t'sopropyl  propionate 
(5'19),  shows  that  the  more  symmetrical  isomeride  has  the  higher 
value.  The  values  obtained  for  the  critical  coefficients  of  the  sub- 
stituted benzoic  acids  have  already  been  described  (Abstr.,  1907,  ii, 
890).  E.  H. 

Nature  of  the  Alkalinity  of  Intestinal  Juice.  Egidio 
PoLLAcci  {Boll.  Chim.  Farm.,  1907,  46,  789— 791).— The  alkalinity 
of  intestinal  juice  is,  at  least  partially,  due  to  the  presence  of  ammonia 
or  an  ammonium  compound.  The  total  volatile  alkali  evolved  on 
heating  1000  grams  of  the  fresh  intestines  of  the  hog  amounts  to 
0"0268  gram  of  ammonia  or  0"1513  gram  of  ammonium  carbonate,  or 
0*531  gram  of  ammonium  oleate.  T.  H.  P. 

Animal  Digestion.  E.  S.  London  and  W.  W.  Polowzowa 
{Zeitsch.  2}hysiol.  Chem.,  1907,  53,  429 — 452). — From  experiments  on 
dogs  with  fistulas,  the  following  conclusions  are  drawn  ;  about  50%  of 
the  digested  products  are  absorbed  in  the  jejunum,  and  from  40 — 60% 
of  the  nitrogen.  The  concentration  of  protein  cleavage  products  in 
tlie  fluid  to  be  absorbed  is  about  0*4%.  By  gastric  digestion  alone, 
the  protein  material  passes  into  the  intestine  in  an  absorbable  state. 
Glycine  is  absorbed  in  the  same  measure  as  the  higher  products  of 
protein  cleavage.  The  addition  of  the  duodenal  juices  to  the  products 
of  gastric  digestion  does  not  increase  the  rate  of  absorption.  About 
30%  of  the  duodenal  juices  is  absorbed  in  the  jejunum.  Aqueous 
solutions  of  monobutyrin  and  sodium  oleate  pass  through  the  intestine 
more  slowly  than  fluids  which  contain  protein  cleavage  products. 
Sodium  oleale  is  absorbed  more  slowly  than  monobutyrin  and  protein 
cleavage  products  ;  it  causes  increased  secretion  of  intestinal  juice. 
Solutions  of  sugar  and  dextrin  are  rapidly  and  completely  absorbed  in 
the  jojunum.  Dextrin  solutions  cause  little  or  no  secretion  of  bile, 
but  an  abundant  secretion  of  i)ancroatic  juice.  All  these  statements 
arc  supported  by  figures,  and  details  are  added  on  rate  of  digestion  m 
vitro  with  mixtures  of  juices.  W.  D.  H. 

Behaviour  of  Glucosamine,  and  of  the  First  Product  of  its 
Transformation,  in  the  Animal  Body.  Kaul  Stolte  {Beitr.  chem. 
J'/njuiol.  Path.,  1907,  11,  19— 34).  — Kroo  glucosamine  (chitosamine), 
dissolved  in  water  or  in  methyl  alcohol,  is  gradually  changed,  as  was 
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shown  by  Lobry  de  Bruyn  (Abstr.,  1899,  i,  732),  into  a  substance 
which  can  also  (and  more  readily)  be  obtained  by  the  action  of 
alcoholic  ammonia  on  Isevulose.  The  molecular  weight  of  the  acetyl 
derivative  of  this  substance  has  now  been  determined,  aud  shows  that 
Lobry  de  Bruyn's  formula  must  be  doubled,  so  that  it  becomes 
C12H20O8N2.  The  acetyl  derivative,  C28H3gOj6^2'  contains  eight 
acetyl  groups,  and  not  four  as  supposed  "by  Lobiy  de  Bruyn.  When 
oxidised  with  hydrogen  peroxide,  the  substance  is  now  found  to  yield 
pyi^aziDe-2  :  5-dicarboxylic  acid,  previously  described  by  Stohr  (Abstr., 
1892,  507  ;  1893,  i,  487).  The  transformation  product  of  glucosamine 
and  of  Isevulose,  for  which  the  name  fructosa^iine  is  suggested,  is 
therefore  2  :  b-ditetrahydroxybutylpyrazine, 

^4^904' C'^^JS^.  QJJ^C*  C4H9O4, 

and  its  formation  from  glucosamine  would  appear  to  take  place 
according  to  the  equation  2CgH^305N"  +  0  =  CiaHjoOglSTg  +  3H2O. 

By  means  of  intravenous  injection  into  rabbits,  the  maximum  dose 
of  glucosamine  was  now  determined  which  could  be  broken  down  by 
the  organism  without  any  of  the  substance  passing  into  the  urine. 
This  dose  was  very  small,  1/25  of  the  corresponding  quantity  of 
dextrose  and  of  Isevulose.  A  transformation  into  fructosazine  in  the 
organism  could  not  be  observed  with  certainty.  Moderate  doses  of 
fructosazine,  up  to  one  gram,  when  given  per  os,  were  completely 
oxidised.  G.  B. 

Value  of  Ultimate  Protein  Cleavage  Products  in  the  Organ- 
ism ;  Experiments  on  a  Dog  with  Bck's  Fistula.  Emil 
Abdeehalden  and  E.  S.  London  {Zeitsch.  physiol.  Chem.,  1907,  54, 
80—85.  Compare  Abstr.,  1907,  ii,  369,  892).— A  dog  with  an 
Eck's  fistula  (a  connexion  between  the  portal  vein  and  vena  cava 
inferior,  cutting  out  the  liver  from  the  portal  circulation),  not  only 
remained  in  nitrogenous  equilibrium,  but  retained  nitrogen  when  fed  on 
the  ultimate  cleavage  products  of  protein  (me.it)  for  eight  days.  This 
result  does  not  give  support  to  the  view  that  the  liver  plays  an 
essential  part  in  protein  synthesis,  but  rather  that  this  synthesis 
takes  place  in  the  intestinal  wall,  G.  B. 

Comparative  Study  of  Phenols  as  Agents  in  Partheno- 
genesis. Yves  Delage  and  P.  de  Beauchamp  {Compt.  rend.,  1907, 
145,  735 — 738). — Loeb's  hypothesis  that  parthenogenesis  is  due  to 
certain  agents  increasing  the  velocity  of  oxygen-transport  is  not 
supported  by  the  present  experiments ;  for  substances  such  as 
catechol,  quinol,  and  pyrogallol,  which  have  this  property  in  a  high 
degree,  are  the  least  active  in  promoting  parthenogenesis,  whilst 
resorcinol  and  phloroglucinol  are  very  active,  although  they  possess 
little  or  no  power  of  transporting  oxygen.  How  these  materials  act, 
and  how  sugar  acts  as  a  favouring  factor  in  their  action,  are  subjects 
which  are  discussed,  but  not  decided.  W.  D.  H. 

Physical  and  Chemical  Properties  of  Nerves.  I.  Nathaniel 
H.  Alcoci£  and  G.  Roche  Lynch  (J.  Physiol.,  1907,  36,  93—103).— 
The  average  percentage  of  water  in  meduUated  nerves  varies  in  diifer- 

4—2 
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ent  species  of  animal ;  for  instance,  cat,  67-3 ;  dog,  75*4,  and  horse, 
69  "S.  The  percentage  in  the  non-medullated  nerves  of  the  horse  is 
81  -2.  There  are  also  variations  in  the  same  species,  and  in  different 
nerves  of  the  same  animal.  Cats'  nerves  remain  unchanged  in  weight 
in  1-16%  sodium  chloride  solutions ;  in  1-17%  solutions  they  lose 
weight,  and  in  1-46%  solutions  of  potassium  chloride,  they  gain  weight. 
The  average  percentage  of  chlorine  in  medullated  and  non-medullated 
nerves  of  the  horse  is  the  same  (0-23).  The  medullary  sheath  contains 
less  water  than  the  axis  cylinder,  but  a  not  dissimilar  amount  of 
chlorine.  W.  D.  H. 

Sulphur  Compounds  of  the  Nervous  System.  Waldemar 
Koch  {Zeitsch.  2^hysiol  Chem.,  1907,  53,  496— 507).— The  sulphur 
compounds  of  nervous  tissue  are  divided  into  four  groups  :  (1)  that  of 
lipoids,  for  example,  protagon ;  (2)  thiit  of  exti^actives  soluble  in  95% 
alcohol ;  (3)  that  of  extractives  insoluble  in  boiling  alcohol  and  ether, 
but  soluble  in  cold  water  ;  (4)  that  of  proteins.  The  view  is  advanced 
that  in  so-called  protagon,  a  sulphur  compound  acts  as  a  link  between 
lecithin  and  cerebrin.  The  sulphur  compound  under  heading  (2) 
consists  as  to  one-tenth  of  its  amount  of  inorganic  sulphates,  and  the 
remainder  of  a  taurine-like  compound.  Those  under  heading  (3)  con- 
sist mainly  of  inorganic  sulphates,  but  the  presence  of  protein-like 
sulphur  compounds  (gelatin  1)  is  suggested.  The  protein  sulphur 
(heading  4)  is  contained  in  neurokeratin  and  nucleo-protein.  The 
amount  in  albumin  and  globulin  was  not  estimated.  Estimation  of 
these  substances  in  grey  and  white  matter  shows  that  grey  matter  con- 
tains nucleo-protein,  globulin,  and  neutral  sulphur,  and  white  matter 
contains  the  higher  proportion  of  neuro-keratin  and  lipoid-sulphur. 
The  importance  of  the  sulphur  compounds  for  the  oxidation  processes 
in  the  brain  is  discussed ;  the  brain  has  to  be  provided  with  excess  of 
oxygen  in  order  to  perform  its  work.  In  Dementia  prcecox  there  is  a 
marked  lessening  of  the  neutral  sulphur  (35%  on  the  average ;  three 
cases),  and  a  rise  of  inorganic  sulphates  ;  the  lipoid-sulphur  is  not 
altered.  Interference  with  oxidation  processes  will  explain  some  of 
the  symptoms  of  this  disease.  W.  D.  H. 

Glycogen  in  Progs  during  Inanition.  Eduard  PflCger 
(r/luyer's  Archiv,  1907,  120,  253— 289).— The  author's  previous  work 
has  shown  that  during  inanition  in  dogs,  glycogen  does  not  entirely 
disai)pear  from  the  body  ;  in  one  animal,  for  instance,  after  a  fast  of 
twenty-eight  days,  the  liver  and  muscles  still  contained  fifty-two  grams 
of  glycogen.  The  present  experiments  on  frogs  confirm  this.  They 
were  kept  for  months,  from  August  onwards,  in  water  renewed  daily, 
no  food  was  given  ;  flies  and  other  insects  being  kept  out  of  the  trough 
by  a  fine  net.  At  intervals,  ten  frogs  were  taken  and  analysed  by 
nietliods  which  ui-e  described  in  full.  There  is  no  accumulation  of 
glycogen  before  the  winter  sets  in  ;  artificial  warmth,  like  the  summer, 
causes  the  glycogen  to  diminish,  and  a  slight  diminution  was  noticed 
in  the  first  month.  After  this,  the  glycogen  steadily  increased  from 
47%,  to  56%.  Indued,  the  increase  was  almost  as  marked  as  in  frogs 
freshly  collected  from  time  to  time,  in  which  case,  of  course,  food  was 
available.  \V.  D.  H. 
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General  Mechanism  of  the  Transformation  of  Glycogen 
into  Dextrose  in  the  Muscles  and  Tissues.  F.  Maignon  (Compt. 
rend.,  1907,  145,  730 — 732). — The  muscles  possess  an  amylase  which 
is  regarded  as  the  agent  which  transforms  glycogen  into  sugar.  This 
occurs  continuously  in  the  normal  state,  but  is  exaggerated  under 
certain  influences ;  crushing  accelerates  it,  because  by  that  means  the 
glycogen  and  the  enzyme  are  brought  more  closely  into  contact. 

W.  D.  H. 

Creatine  and  Creatinine  in  Meat  and  Meat  Extracts.  A.  D. 
Emmett  and  Harry  S.  Grindley  {J.  Biol.  Chem.,  1907,  3,  491 — 516. 
Compare  Abstr.,  1906,  ii,  242). — With  certain  modifications,  the  Folin 
method  is  as  applicable  to  meat  and  meat  extracts  as  it  is  to  urine. 
Creatine  and  creatinine  together  are  present  to  the  extent  of  0-45%  in 
meat,  and  from  1*4%  to  6'5%in  meat  extracts.  Hehner  gives  the  latter 
number  as  10 — 12%;  his  methods  are  criticised.  W.  D.  H. 

Chemical  Composition  of  Hair.  Thomas  A.  Rutherford  and 
Philip  B.  Hawk  (/.  Biol.  Chem.,  1907,  3,  459— 490).— The  chemical 
composition  of  human  hair  is  influenced  by  race,  sex,  age,  colour  of 
hair,  and  other  factors.  As  judged  by  the  numerous  tables  presented, 
the  differences  do  not  appear  to  be  great.  In  different  races,  the 
sulphur-nitrogen  ratio,  for  instance,  varies  from  1  :  3*2  to  1  :2"9. 

W.  D.  H. 

Tissue  Respiration  in  Perfused  Kidneys.  Horace  M.  Vernon 
{J.  Physiol.,  1907,  36,  81—92.  Compare  Abstr.,  1907,  ii.  111).— 
After  perfusion  of  an  excised  mammalian  kidney  with  Locke's  solution 
for  eleven  hours,  the  gaseous  metabolism  falls  to  half  its  initial  value. 
This  does  not  occur  if  2%  of  rabbit's  serum  is  added ;  sheep's  serum 
is  less  efficient,  egg-white  much  less  so,  and  milk  is  of  no  value  at  all. 
Witte's  peptone  (0*01%  to  1%)  is  as  efficient  as  serum  proteins ; 
diglycyl-glycine,  glycine,  and  leucine  have  a  slight  sustaining  influ- 
ence, but  urea  produces  a  distinct  improvement.  W.  D.   H. 

Crab  Extract.  IV.  D.  Ackermann  and  Friedrich  Kutscher 
(Zeitsch.  Nahr.  Genussm.,  1907,  14,  687— 691).— In  addition  to  the 
bases  recorded  previously  (Abstr.,  1907,  ii,  283,  491)  as  being  present 
in  this  extract,  the  following  have  been  isolated  :  crangitine,  methyl- 
pyridonium  hydroxide,  neosine,  and  crangonine. 

Crangitine  hydrochloi'ide,  m.  p.  160°.     The  aurichloride, 
Ci3H2o04N2,2HAuCl4, 
forms  short,  pale  yellow  prisms,  m.  p.  162 — 165°.     Crangonine  auri- 
chloi-ide  forms  groups  of   short  needles,   m.  p.    130 — 140°  (not   sharp). 
Neither  base  was  obtained  in  the  uncombined  state.  W.  P.  S. 

Spectroscopic  and  Chemical  Behaviour  of  the  Pigment 
Secretion  of  Aplysia  punctata.  Raffaele  Paladino  {Beitr.  chem. 
Physiol.  Path.,  1907,  11,  65— 70).— A  table  is  given  of  the  absorption 
spectra  of  the  pigment  in  various  solvents  ;  the  results  differ  not  incon- 
siderably from  those  obtained  by  previous  observers,  such  asMacMunn 
(Abstr.,  1899,  ii,  313).     The  chloroform  extract  of  a  solution  of  the 
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pigment  in  dilute  acetic  acid  left,  on  evaporation,  a  partially  crystal- 
line substance,  containing  nitrogen  and  iron  and,  perhaps,  traces  of 
manganese.  "•  B- 

Excretion  of  Creatine  and  Creatinine  in  Hepatic  Disease. 
E.  Mellanby  {Proc.  Physiol.  Soc,  1907,  xxiii  j  J.  Physiol.,  36). — In 
ascitic  fluid  due  to  liver  disease,  no  creatine  or  creatinine  is  found. 
In  this  condition,  creatinine  is  diminished  in  the  urine  ;  this  is 
attributed  to  circulatory  disturbance  and  lessened  hepatic  functions. 
Creatine  in  the  urine  is  increased  in  cancer  of  the  liver  (two  cases) ; 
this  is  attributed  to  breakdown  of  muscle,  failure  to  convert  it  into 
creatinine,  or  a  direct  production  in  the  tumour.  W.  D.  H. 

Metabolism  in  Alcpptonuria.  Emil  Abderhalden  and  Bruno 
Bloch  (Zeitsch.  j^hysiol.  Chem.,  1907,  53,  464 — 483). — Administra- 
tion of  large  amounts  of  water  to  a  patient  suffering  from  alcaptonuria 
caused  a  great  increase  in  the  excretion  of  nitrogen,  but  the  quantity 
of  homogentisic  acid  remained  constant ;  the  urinary  ammonia  was 
increased.  The  action  of  water  is  believed,  not  to  be  due  to  an 
increase  of  nitrogenous  metabolism,  but  mainly  to  a  washing  out  of 
the  products  readily.  No  conclusive  answer  was  obtained  to  the 
question  whether  the  urinary  nitrogen  comes  chiefly  from  exogenous 
or  endogenous  metabolism ;  after  inanition,  however,  the  rise  in 
excretion  after  giving  nitrogenous  food  is  very  rapid.  Some  observa- 
tions were  also  made  on  the  value  of  gelatin  and  amino-acids  in  the 
diet.  About  half  of  the  protein-nitrogen  was  replaceable  by  gelatin, 
but  it  is  of  importance  not  merely  to  examine  the  urine  on  the  day  of 
administration,  as  after  effects  are  seen  for  some  days  later.  Both 
gelatin  and  amino-acids  increased  the  excretion  of  homogentisic  acid. 

W.  D.  H. 

Uroleucic  Acid.  Archibald  E.  Garrod  and  William  H. 
Hartley  {J.  Physiol,  1907,  36,  136— 142).— The  existence  of  a 
second  alcapton  acid  in  cases  of  alcaptonuria  has  been  mooted  by 
several  observers,  who  have  named  it,  after  Kirk,  uroleucic  acid.  The 
present  investigation  lends  no  support  to  this  idea  ;  uroleucic  acid  is 
a  residue  consisting  of  homogentisic  acid  mixed  with  impurities. 

W.  D.  H. 

Xanthine  as  a  Cause  of  Fever.  Arthur  R.  Mandel  {Amer.  J. 
J'hysioL,  1907,  20,  439— 443).— In  fever  there  is  a  distinct  relation- 
ship between  rise  of  temperature  and  the  appearance  of  purine  bases  in 
the  urine.  The  administration  of  xanthine  or  caffeine  will  effect  a 
rise  of  body  tcmpcrat>no  in  monkeys.  This  may  be  neutralised  by 
the  simultaneous  administration  of  sodium  salicylate.  It  is  suggested 
(1)  that  in  aseptic  fever  the  fall  in  uric  acid  is  due  to  lessened 
circulation  through  the  kidneys  owing  to  vaso-constriction ;  (2)  that 
in  surgical  fever  the  purine  bases  are  derived  from  crushed  tissues ; 
(3)  that  in  septic  fevers  the  action  of  toxins  is  to  le.ssen  the  power 
of  such  tissues  as  muscle  to  oxidise  xanthine  to  uric  acid,  .ind  (4)  that 
xanthine  forms  a  romliination  with  .tjalicylic  acid  similar  to  diuretin 
(  =  caffeine -H  salicylic  acid),  thereby  rendering  it  innocuous. 

W.  D.  H. 
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Action  of  Aconitine  on  Nerve  Fibres.  Augustus  D.  Waller 
(ProG.  Physiol.  Soc,  1907,  xxx — xxxii ;  J.  Physiol.,  36). — If  a  frog  is 
chloroformed  and  then  killed  by  aconitine,  its  nerves  give  no  electrical 
response  on  excitation.  If  a  normal  frog's  nerve  is  bathed  in  a 
solution  of  aconitine,  it  exhibits  a  peculiarity  also  produced  by  proto- 
veratrine,  namely,  the  response  is  persistent,  and  is  not  followed  by 
an  after  effect  in  the  opposite  direction  ;  the  normal  unfatiguability 
of  a  normal  nerve  is  also  abolished.  W.  D.  H. 

Physiological  Action  of  Adrenaline.  W.  Kretschmer  {Arch, 
exp.  Path.  Pharm.,  1907,  57,  423—437,  438— 440).— The  administra- 
tion of  repeated  doses  of  adrenaline  in  animals  raises  the  blood- 
pressure  until  a  maximum  is  reached,  and  it  can  be  kept  up  by 
keeping  up  the  injection.  On  cessation,  the  blood-pressure  returns  to 
normal,  the  rate  of  return  being  inversely  proportional  to  the  amount 
in  the  blood  previously,  and  this  gradually  disappears.  The  I'ate  of 
return  is  decreased  by  the  administration  of  acids,  the  acid  ions 
inhibiting  the  destruction  of  adrenaline  in  the  blood  and  tissues. 

W.  D.  H. 

Hypnotic  Action  of  the  Valeric  Acid  Group.  A.  van  der 
Eeckhout  (Arch.  exp.  Path.  Pharm.,  1907,  57,  338— 357).— The 
recently-introduced  narcotic  Bromoural  is  monobromoisovaleryl- 
carbamide,  CHMe2-CHBr-CO'NH-00-NH2,  m.  p.  149°.  It  is  a  pure 
narcotic,  producing  no  primary  excitation  and  no  ill  effects  even  in 
large  doses  in  frogs,  rabbits,  and  dogs.  It  acts  rapidly,  having 
a  selective  action  on  the  cerebrum,  and  leaving  the  bulb  and  cord 
intact.  It  has  no  cumulative  action.  A  large  number  of  similar  sub- 
stances were  investigated,  and,  as  a  rule,  their  activity  is  propor- 
tional to  their  solubility  in  fats.  Chloroisovalerylcarbamide  and 
a-bromo-a-methylbutyrylcarbamide  are  also  narcotics  ;  bromozsovaler- 
amide  is  narcotic  and  toxic;  iodowovalerylcarbamide,  bromobutyryl- 
carbamide,  and  bromobutyramide  are  toxic,  and  the  following  com- 
pounds are  either  very  feeble  narcotics  or  are  inactive  :  bromovaleryl- 
carbamide,  isovalerylcarbamide,  valerylcarbamide,  bromoisobutyryl- 
carbamide,  and  bromoisobiityramide.  W.  D.  H. 

Nitrite  Poisoning  after  the  Internal  Administration  of 
Bismuth  Subnitrate.  A.  Bohme  {Arch.  exp.  Path.  Pharm.,  1907, 
57,  441 — 453). — The  administration  of  large  quantities  of  bismuth 
subnitrate  in  men  leads  to  the  formation  of  nitrous  acid,  and  the  con- 
sequence is  methsemoglobinuria.  The  same  follows  in  vitro  in  bacterial 
cultures,  and  is  also  produced  by  mixing  fcecal  matter  with  the  salt. 
Similar  results  were  obtained  in  experiments  in  animals, 

W.  D.  H. 

Cresol  Poisoning.  Ferdinand  Blumenthal  and  Ernst  Jacoby 
{Biochem.  Zeitsch.,  1907,  7,  39—44). — Whilst  it  is  not  denied  that 
cresol  affects  many  organs,  such  as  the  liver,  injuriously,  the  principal 
cause  of  death  is  held  to  be  the  combination  of  the  poison  with  the 
lipoids  of  the  brain.     Cresol  readily  forms  compounds  with  fats  and 


56  ABSTRACTS   OF   CHEMICAL   PAPERS. 

fat-like  substtjnces.  The  amount  found  per  gram  of  brain  is  very 
constant,  whatever  the  dose  of  cresol  given.  If,  however,  the  cresol 
is  administered  dissolved  in  olive  oil,  poisonous  symptoms  are  not 
readily  produced ;  it  is  absorbed  slowly  and  excreted  by  the  kidneys 
rapidly.  In  such  cases,  the  amount  in  the  brain  is  much  less  than 
when  cresol  is  given  in  aqueous  solution.  Full  protocols  of  experi- 
ments are  given.  W.  D.  H. 
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Chemistry  of  the  Bacillus  Coll  Communis.    Mary  F.  Leach 

(/.  ryiol.  Chem.,  1907,  3,  443—458,  Compare  Abstr.,  1906,  ii,  568). 
— By  the  action  of  sodium  hydroxide  and  alcohol,  part  of  the  protein 
of  the  bacterial  cells  goes  into  solution  in  alcohol,  and  part  remains 
undissolved.  The  solution  contains  the  poison  of  the  cell ;  the 
insoluble  portion  includes  carbohydrate,  nucleic  acid  compounds,  and 
an  immunising  substance.  Whether  the  immunising  substance  con- 
tains nucleic  acid  and  depends  for  its  action  on  this  circumstance,  is 
uncertain.  {W.  D.  H. 

Formation  of  Glycogen  by  Yeast.  Frederick  "W.  Pavy  and 
Hubert  W.  Bywaters  {J.  Physiol.,  1907,  36,  149— 163).— Com- 
mercial (balloon)  yeast  contains  5%  of  glycogen,  or  25%  in  the  dry 
material.  Incubation  with  water  decreases  the  amount  slightly,  but 
with  dextrose  the  amount  is  increased  twice  or  thrice  in  as  many 
hours.  Beyond  a  certain  point,  however,  increase  in  the  concentra- 
tion of  the  dextrose  inhiljits  glycogen  formation.  Tartaric  acid 
inhibits  the  process,  and  favours  the  disappearance  of  the  glycogen. 
Sodium  phosphate  has  no  influence,  but  boiled  yeast  juice  promotes 
glycogen  production.  The  phenomena  are  due  to  increased  cell 
growth,  and  not  to  simple  accumulation  of  glycogen  in  pre-existing 
cells.  W.  D.  H. 

Assimilation  of  Carbon  in  Bacteria  which  Oxidise  Hydrogen. 
A.  F.  Lebedeff  {Biochem.  Zeitsch.,  1907,7,  1 — 10). — Certain  bacteria 
which  can  assimilate  carbon  from  carbon  dioxide  liber.ate  free 
oxygon,  and  this  enables  the  oxidation  of  hydrogen  to  be  carried  out. 
The  figures  given  arc  rather  different  from  those  which  theory 
demands,  an  excess  of  hydrogen  being  always  observed.  The  con- 
clusion, however,  is  drawn  that  in  all  probability  the  chemistry  of 
carbon  assimilation  in  bacteria  is  not  very  different  fi'om  what  occurs 
in  greon  plants.  W.  D.  H. 

Fixation  of  Nitrogen  in  Soil  by  Free  Bacteria,  and  its 
Importance  for  the  Nutrition  of  Plants.  Alfred  Kocii, 
J.  liiT/KNDOKFF,  F.  Krui.l,  and  A.  Ames  (./.  Lmidio.,  1907,  55. 
355 — 416). — Assimilation  of  nitrogen  in  soils  is  increased  by  addition 
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of  dextrose,  sucrose,  soluble  starch,  and  probably  cereal  straw,  the 
amount  thus  fixed  being  8 — 10  mg.  per  gram  of  sugar.  Frequent 
applications  of  sugar  tend  to  diminish  rather  than  increase  the  amount 
of  nitrogen  fixed.  The  best  results  in  relation  to  the  amount  of 
sugar  were  obtained  with  one  application  of  2%. 

Fixation  of  nitrogen  was  increased  by  superphosphate,  basic  slag, 
and  iron  sulphate,  and  retarded  by  lime,  potassium  sulphate  and 
chloride,  carbon  disulphide,  and,  perhaps,  by  magnesium  sulphate. 

N.  H.  J.  M. 

Biological  Succession  of  Mineral  Substances  in  Marine  Algae. 

Francesco  Scurti  and  S.  Caldieri  {Chem.  Zentr.,  1907,  ii,  1089  ;  from 
Staz.  sperim.  agrar.  ital.,  1907,  40,  225 — 233). — In  continuation  of 
the  work  of  Scurti  (Abstr.,  1907,  ii,  122),  it  has  been  found  that  the 
elements  contained  in  the  marine  algae  can  be  arranged  in  two  groups. 
Those  of  the  first  group,  including  chlorine,  calcium,  magnesium, 
potassium,  sodium,  and  silicon,  gradually  increase  in  quantity  during 
the  formation  of  the  spores,  whilst,  after  their  appearance,  these 
elements  gradually  decrease.  The  second  group  embraces  iodine  and 
phosphorus.  The  behaviour  of  iodine  has  already  been  recorded  (loc. 
cit.).  Phosphorus  is  absorbed  during  the  production  of  the  spores,  but, 
unlike  the  elements  of  the  first  group,  it  still  further  increases  in 
amount  after  maturation  is  at  an  end,  and  thus  reaches  its  maximum 
in  winter.  E.  G. 

Application  of  Biochemical  Methods  for  the  Detection  of 
Sugars  and  Qlucosides  in  Plants  of  the  Tribe  Taxeee.  Charles 
Lefebvre  {Arch.  Pharm.,  1907,  245,  493 — 502.  Compare  Abstr., 
1907,  i,  864). — Indication  of  the  presence  of  various  sugars  and  gfuco- 
sides  in  extracts  of  plants,  &c.,  may  be  obtained  by  treating  these 
extracts  with  enzymes,  such  as  invertase  and  emulsin.  The  change  in 
the  optical  rotatory  power  of  an  extract  of  young  twigs  of  Taxus 
haccata  on  treatment  with  invertase  appeared  to  point  to  the  presence 
of  sucrose,  but  practically  the  same  change  is  observed  on  treating 
raffinose  with  invertase.  However,  by  treatment  with  barium  or 
strontium  hydroxide  and  fractional  precipitation  with  alcohol  were 
obtained,  besides  raffinose  (compare  Abstr.,  1907,  ii,  715),  crystals  of 
sucrose  and  indications  of  the  presence  of  a  laevorotatory  sugar  which 
does  not  reduce  Fehling's  solution.  Investigation  of  twigs  of  Taxus 
haccata  gathered  at  various  times  of  the  year  showed  that  the  quantity 
of  sugars  present  does  not  vary  considerably,  whilst  the  quantity  of 
taxicatin  present  is  greatest  in  the  autumn  and  winter  and  smallest 
from  April  to  July. 

The  leaves  and  twigs  of  Cephalotaxus  drupacea,  Cephalotaxus 
pedunculata,  Podocarpus  Chinensis,  and  Torreya  myristica  all  contain 
sugars,  glucosidic  substances  hydrolysed  by  emulsin,  and  ferments 
similar  in  action  to  invertase  and  emulsin.  W.  H.  G. 

Causes  of  the  Displacement  of  Absorption  Bands  in  the 
Leaf.  D.  Iwanowski  {Ber.  deut.  hot.  Ges.,  1907,  25,  416—424).— 
In  the  investigation  of  the  well-known  difference  between  the  spectrum 
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of  a  living  leaf  and  that  of  an  alcoholic  chlorophyll  solution,  the 
spectro-photometric  method  is  preferable  to  the  spectroscopic.  By 
means  of  the  former  method,  the  leaf-spectrum  is  found  to  differ  from 
that  of  the  solution  in  having  a  much  greater  absorption  at  the  red 
end  (a — B),  and  in  having  both  the  principal  absorption  bands  some- 
what displaced  towards  the  red.  This  difference  has  generally  been 
attributed  to  the  chlorophyll  of  the  chloroplasts  being  in  the  solid 
state.  Solid  solutions  of  chlorophyll  in  gelatin  and  in  paraffin-wax 
were,  however,  found  to  have  a  spectrum  differing  but  slightly  from 
that  of  an  alcoholic  solution. 

By  adding  a  little  neutral  salt  (for  example,  MgSO^)  to  a  concentrated 
alcoholic  chlorophyll  solution  greatly  diluted  with  water,  the  author 
obtained  a  fine  suspension,  which  had  a  spectrum  very  similar  to  that 
of  the  living  leaf.  This  similarity  is  attributed  to  the  circumstance 
that  in  both  cases  the  spectrum  is  largely  due  to  the  reflected  light, 
whereas  in  the  case  of  an  alcoholic  chlorophyll  solution  it  is  wholly 
formed  by  transmitted  light.  G.  B. 

Fruit    of    Celestrus   scandens    and   Solanum   Dulcamara. 

A.  A.  Wells  and  Gkant  S.  Eeeder  {CUm.  News,  1907,  96,  199—200). 
— Berries  of  Celestrus  scandens  were  found  to  contain  Isevulose,  tartaric 
acid,  and  gallic  acid.  The  seeds  contain  palmitic  acid,  and  an  oil 
which  yields  olein  and  a  small  amount  of  palmitin  when  hydrolysed. 
Berries  of  Solanum  Dulcamara  contain  tartaric  and  citric  acids  and 
fructose.  N.  H.  J.  M. 

Supposed  Toxicity  of  Hungarian  Haricots.  Li;oN  Guignard 
{Compt.  rend,,  1907,  145,  1112— 1118).— A  reply  to  Evesque,  Verdier 
and  Bretin  (Abstr.,  1907,  ii,  912).  The  author  has  examined  a  sample 
of  the  Hungarian  haricots  stated  by  Evesque,  Verdier  and  Bretin  to 
contain  0-342  gram  of  hydrogen  cyanide  per  kilo.,  and  finds  that,  in 
common  with  all  the  specimens  of  Hungarian  haricots  that  he  has 
examined  (Abstr.,  1906,  ii,  301),  they  do  not  contain  a  trace  of 
hydrogen  cyanide.  He  also  shows  that  the  method  of  macerating  the 
beans  with  water  containing  tartaric  acid,  preliminary  to  estimating 
the  hydrogen  cyanide,  is  untrustworthy,  as  the  tartaric  acid  exercises 
a  paralysing  effect  on  the  ferment  (emulsin)  that  causes  the  hydrolysis 
of  the  cyanogeuetic  glucoside.  M.  A.  W. 

Chemistry  of  Mistletoe  (Viscum  album).  M.  Leprinck 
{Compt.  rend.,  1907,  145,  940— 941).— The  author  has  obtained 
1-6  gram.s  of  a  crystalline  hydrochloride  of  a  base  from  25  kilos,  of 
dry  mistlotoo  plant ;  the  cry atAWine  jilatinichloride,  (C8Hi;N),„HoPtCl6, 
decompo.ses  at  250"^.  ]\l'  x"  "yv. 

Inosites  of  Mistletoe.  Georges  Tanret  {Compt.  rend.,  1907, 
145,  119(3— 1198). — Tho  fresh  ripe  berries  of  mistletoe  contain  in 
addition  to  dextrose,  hcvulose,  and  sucrose,  finosite  and  r-inosito ; 
12  gi:iins  of  the  former  and  4  grams  of  tho  latter  being  obtained  from 
1  kilo.  <.r  MiH  fresh  fruit.,  or  four  times  tliese  (luantities  from  1  kilo,  of 
<iry   Iriiit.     Up  to  the  present,  tho  leaves  of  the  walnut  tree  have 
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formed  the  chief  source  of  i-inosite  (Tanret  and  Villiers,  Abstr.,  1877, 
ii,  304;  1878,  390;  Maquenne  and  Tanret,  Abstr.,  1890,  471),  but 
the  yield  is  only  one-sixteenth  of  that  afforded  by  mistletoe.  The 
isolation  of  r-inosite  from  mistletoe  is  important  as  affording  the 
first  instance  of  the  separation  of  a  racemic  sugar  from  a  living 
organism.  The  leaves  of  the  mistletoe  plant  also  contain  the  inosites, 
probably  in  the  form  of  some  compound,  because  the  author  could 
only  isolate  0*50  gram  from  1  kilo,  of  dry  leaves.  M.  A.  W. 

Lippia  scaberrima  (Beukess  Boss).  Frederick  B.  Power 
and  Frank  Tutin  {Arch.  Pharm.,  1907,  245,  337—350;  Ainer.  J. 
Pharm.,  1907,  79,  449 — 462), — Dried  stems  and  leaves  of  this  South 
African  plant  were  examined.  In  addition  to  resins  and  other 
amorphous  products,  the  following  substances  were  isolated.  (1)  An 
aromatic  essential  oil  (0-25%),  b.  p,  220—230°,  BYi  0-950,  aD  +  7°36' 
(100  mm.  tube).  (2)  Heptacosane,  Cg^IIgg,  m.  p.  59°,  (3)  Hentri- 
acontane,  Cg^Hg^,  m.  p.  68°.  (4)  A  paraffin,  m.  p.  80°,  in  very  small 
amount.  (5)  A  phytosterol,  Cg^H^^^O,  m.  p.  134°.  (6)  Unsaturated 
alcohols,  probably  of  the  general  formula,  Q^Jl^^i_^,  and  containing 
one  double  linking.  (7)  Formic  and  butyi-ic  acids  in  the  uncom- 
bined  state.  (8)  Esters  of  various  acids,  including  formic,  butyric, 
valeric,  arachic,  and  linoleic.  (9)  Lippianol,  CggHggO^,  a  colourless, 
crystalline  substance,  having  the  properties  of  a  monohydric  alcohol  ; 
m.    p.    300 — 308°   (decomp.),  [ajo    +  65°  in  0-5%   alcoholic   solution. 

(10)  Minute  quantities  of  two  yellow,  crystalline  substances,  m.  p.  267° 
(approx.),  and  a  trace  of  a  colourless,   crystalline  substance,  m.  p.  123°. 

(11)  Dextrose  (mainly  in  the  inactive  form).  A  glucoside-like 
substance  was  also  present,  but  was  not  isolated ;  it  yielded  on 
hydrolysis  dextrose  and  other  products  which  were  not  identified. 

C.  F.  B. 

The  Fruit  of  Styrax  Obassia.  Y.  Asahina  (Arch.  Pharm., 
1907,  245,  325— 328).— By  extracting  the  husks  with  60%  alcohol, 
styracitol  was  obtained  in  yield  equal  to  10%  of  the  drug.  This 
crystalline  substance,  CgHjgOg,  m.  p.  155°,  [aj^  -71-72°,  is  very 
readily  soluble  in  water,  sparingly  so  in  strong  alcohol ;  reduces 
ammoniacal  silver  nitrate,  but  not  Fehling's  solution,  even  after 
boiling  with  dilute  mineral  acids,  although  it  does  so  after  oxidation 
with  sodium  hypobromite  or  nitric  acid ;  does  not  form  a  compound 
with  phenylhydrazine  acetate  or  with  benzaldehyde  when  shaken  with 
the  latter  and  50%  sulphuric  acid;  yields  no  crystalline  acetyl  or 
benzoyl  derivative;  forms  )8-hexyl  iodide  when  distilled  with  hydriodic 
acid  and  yellow  phosphorus. 

The  kernels  yielded  18%  of  fatty  oil  when  extracted  with  ether. 
The  oil  expressed  from  the  seeds  had  D^^  0-974°,  acid  number  9, 
saponification  number  180,  iodine  number  (Hiibl)  127,  Hehner's 
number  91.  C.  F.  B. 

Physico-chemical  Processes  in  the  Production  of  Soil. 
Paul  Kohland  {Ghem.  Zentr.,  1907,  ii,  724  ;  from  Landw.  Jahrb.,  36, 
473—483). — ^The  colloids  present  in  soils  are  derived  from  feldspar  by 
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the  action  of  water  and  carbon  dioxide.  Their  coagulation  by  electro- 
lytes probably  depends  on  the  simultaneous  separation  of  hydroxyl  ions 
from  the  alkali.  Soils  containing  colloidal  hydroxides  at  a  constant 
temperature  take  up  or  lose  water  until  the  vapour  tension  of  the 
colloid  equals  the  surrounding  vapour  tension.  Alterations  in  tem- 
perature continuously  alter  the  amount  of  water. 

Adsorption  is  attributed  partly  to  chemical  actions,  partly  to  adsorp- 
tion, and  is  perhaps  also  due  to  catalytic  influences.        N.  H.  J.  M. 

Protective  Action  of  Colloids  on  Clay  Suspensions.  Gustav 
Keppeler  and  Albert  Spangenberg  {J.  Landw.,  1907,  55,  299 — 300). 

Fickenberg  {ibid.,  1906,  343)  showed  that  much  greater  amounts  of 

alkali  are  required  to  flocculate  suspensions  of  natural  clay  soil  than  in 
the  case  of  kaolin,  and  attributes  his  results  to  a  protective  action 
exercised  by  the  humus. 

Determinations  of  the  amounts  of  alkali  required  for  flocculation 
showed  that  varying  results  are  obtained  with  different  soils,  and  it  is 
found  that  the  amounts  depend  on  the  quantity  of  humic  acid  in  the 
soil.  K  H.  J.  M. 

Movement  of  Ammoniacal  Nitrogen  in  Nature.  Paul 
Ehrenberg  {Chem.  Zentr.,  1907,  ii,  723 — 724  ;  from  Mitt.  Landw.  Inst. 
K.  Univ.  Breslau,  1907,  4,  1 — 254). — Loss  of  ammonia  by  evaporation 
from  soils  is  only  to  be  expected  in  the  case  of  sandy  soils  containing 
much  calcium  carbonate  and  deficient  in  zeolitic  compounds  and 
humus,  and  then  only  at  the  highest  summer  temperatures,  when  the 
soil  is  dried  up,  and  when  there  has  been  a  heavy  application  of 
nitrogenous  manure.     Even  then  the  loss  is  extremely  small. 

Ammonium  salts  are  undoubtedly  directly  utilised  by  plants.  With 
the  exception,  however,  of  plants  utilising  acids,  the  amount  of 
nitrogen  so  taken  up  is  insufficient,  and  for  satisfactory  growth  nitri- 
fication is  essential.  N.  H.  J.  M. 

Influence  of  Plant  Constituents  on  the  Physical  and 
Chemical  Properties  of  Soils.  Viktor  Zailer  and  Leopold 
WiLK  (C/iem.  Zentr.,  1907,  ii,  732 — 734;  from  Zeitsch.  Moorkultur  u. 
Torfverwert.,  1907,  1 — 109). — The  physical  properties  of  peat, 
especially  when  only  slightly  deconfposed,  which  vary  distinctly  when 
the  peat  is  derived  from  only  very  distantly  related  plants,  are 
coherence,  density,  capacity  for  holding  water,  hygroscopicity,  and 
absorptive  power  ;  other  phy.sical  properties  seem  to  depend  less  on 
botanical  composition.  Hygroscopicity  decreases  as  decomposition 
proceeds,  notwithstanding  the  increase  of  humus  substances.  Absorp- 
tion of  ammonia  depends  chiefly  on  free  humic  acid  and  related  colloids. 

The  amount  of  ash  in  peat  is  generally  higher  than  would  be 
indicated  by  the  botanical  composition.  Potassium  and  sodium  salts  are 
almost  completely  washed  out,  and  phosphoric  acid  to  a  considerable 
extent,  whilst  calcium  and  iron  remain  almost  unchanged  in  quantity. 
The  .imount  of  nitrogen  depends  mainly  on  the  amount  originally 
present  in  the  plants,  and  to  a  less  extent  on  chemical  processes  and 
chitinous  remains.  N.  II.  J.  M. 
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Fallow.  WiLHELM  Kruger  and  Berthold  Heinze  {Chera.  Zentr., 
1907,  ii,  726  ;  from  Landw.  Jahrh.,  36,  383— 423).— During  a  fallow 
the  amount  of  soluble  forms  of  nitrogen,  especially  nitrates,  increases. 
The  number  of  micro-organisms  increases  at  first,  and  then  gradually 
diminishes.  The  total  nitrogen  seemed  to  increase,  but  this  requires 
confirmation.  N.  H.  J.  M. 

Manurial  Experiments  with  Different  Kinds  of  Nitrates. 
John  Sebelien  {Landw.  Versuchs-Stat.,  1907,  55,  293 — 297). — Pot 
experiments  with  white  mustard,  grown  in  poor  sandy  soil,  showed 
that  the  yield  when  manured  with  calcium  nitrate  and  with  "  sulphate- 
nitrate  "  respectively  was  about  five  times  as  great  as  with  sodium 
nitrate,  and  that  far  greater  amounts  of  these  manures  may  be  applied 
without  injury  as  compared  with  the  ordinary  inorganic  nitrogenous 
manures. 

"  Sulphate-nitrate  "  [OaSO^  -f-  2(NH4)2N03]  is  prepared  by  mixing 
calcium  nitrate  with  ammonium  sulphate  (equal  mols.),  the  idea  being 
to  avoid  the  difficulty  in  the  use  of  calcium  nitrate  due  to  its 
deliquescence. 

Further  experiments  with  oats  grown  in  sandy  soil  and  in  loam 
showed  that  sodium  and  calcium  nitrates  had  about  equal  efEects. 

N.  H.  J.  M. 

Is  a  Favourable  Stimulating  Effect  on  the  Development  of 
Crops  by  Small  Amounts  of  Manganese  Salts  Observable  in 
the  Field?  Hjalmar  von  Feilitzen  {J.  Landw.,  1907,  55, 
289 — 292). — The  soil  on  which  the  experiment  was  made  consisted 
chiefly  of  slightly  decomposed  sphagnum  peat,  and  has  been  under 
cultivation  since  1894,  when  sand  and  lime  were  applied,  as  well  as 
artificial  manures  which  have  been  applied  each  year  since. 

An  application  of  10  kilos,  of  magnesium  sulphate  per  hectare  was 
found  to  have  no  effect  on  oats.  N.  H.  J.  M. 

Leucite  and  its  Application  as  a  Manure.  Ugo  Alvisi  and 
Domenico  Yenditori  {Gazzetta,  1907,  37,  ii,  379 — 383). — No  action 
takes  place  between  leucitic  materials  and  superphosphates  when 
these  are  applied  together  as  manures,  so  that  the  value  of  the  super- 
phosphate remains  uninjured.  T.  H.  P. 


Analytical  Chemistry. 


Improvements  in  Hemple's  Gas-Analysis  Apparatus.  George 
DE  Voldere  {Chem.  Zentr.,  1907,  ii,  1113 — 1114;  fi'om  Zeitsch.  chem. 
Apparatenkunde,  1907,  2,  344 — 346). — The  levelling  tube  is  replaced  by 
a  levelling  reservoir  fitted  with  a  side  tube  having  the  same  diameter  as 
the  burette.     The  burette  is  constructed  as  recommended  by  Pfeiff  er 
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(Abstr.,  1907,  ii,  194),  but  the  capillary  tube  between  the  fii'st 
enlargement  and  the  stopcock  has  been  omitted,  and  a  four-way  cock 
has  been  put  instead,  whilst  a  second  tube  serves  for  the  purpose  of 
applying  suction  or  pressure.  The  chief  advantage  of  this  arrange- 
ment is  that  the  burette  can  be  fixed  firmly  by  means  of  a  clamp. 
The  U-tube  in  the  pipette  has  been  also  replaced  by  a  four-way  stop- 
cock. For  further  details,  the  illustrations  in  the  original  article 
should  be  consulted. 

A  convenient  apparatus  is  also  described  for  the  combustion  of 
gases  by  means  of  palladium  asbestos.  L.  de  K. 

Use  of  Chloral  Hydrate,  Chloral  Alcoholate,  and  Bromal 
Hydrate  Solutions  in  Chemical,  Microscopic,  and  Micro- 
chemical  Investigations.  Eduard  Schaer  {B&):  deut.  pharm.  Ges., 
1907,  17,  407 — 413). — Aqueous  and  alcoholic  solutions  of  chloral 
hydrate  and  bromal  hydrate  dissolve  a  large  number  of  inorganic  and 
organic  substances  which  have  no  other  common  solvent.  Where 
complete  solution  of  a  mixture  is  necessary  or  advantageous  as  a 
preliminary  step  to  the  detection  or  separation  of  its  components,  the 
employment  of  60%  to  80%  aqueous  or  alcoholic  chloral  hydrate 
solutions  as  the  solvent  is  recommended.  The  value  of  chloral 
hydrate  as  a  clearing  agent  for  microscopic  -preparations  depends  on 
its  penetrating  power,  as  aloO  on  its  action  as  a  solvent  for  the  cell 
contents  which  render  the  preparation  opaque.  In  many  cases,  the 
best  results  are  obtained  by  successive  treatment  with  concentrated 
aqueous  and  alcoholic  solutions.  In  microchemical  analysis,  it  has 
been  found  possible  with  the  aid  of  chloral  hydrate  solutions  of  the 
alkaloid  reagents  to  determine  the  location  of  alkaloids  in  plant 
structures.  G.    ¥". 

Isolation  of  Traces  of  Mineral  Substances  from  Saline 
Mixtures.  Application  to  Medical  Chemistry,  Toxicology, 
and  Hydrology.  G.  MEiLLiiiiE  {J.  Pharm.  Chim.,  1907,  [vi],  26, 
443 — 450). — A  summary  of  the  methods  used  in  analysis  for 
concentrating  small  quantities  of  substances  which  might  otherwise 
e.scape  detection.  For  instance,  traces  of  lead  in  water  are  carried 
down  completely  by  adding  a  little  copper  sulphate  before  passing 
hydrogen  sulphide,  and  phosphoric  and  arsenic  acids  are  precipitated 
completely  in  presence  of  ferric  hydroxide.  In  some  cases,  extraction 
by  means  of  an  immiscible  solvent  in  a  suitable  apperatus  gives  good 
results.  Strong  hydrochloric  acid  extracts  lithia  from  alkali 
chlorides,  Ac.  L.  de  K. 

Addition  of  Indigo  in  Titrations  with  Methyl-  or  Ethyl- 
orange.  KoiiERT  J.UTJiER  {Chcm.  Zeit.,  1907,  31,  1172.  Compare 
Kir.schiiick,  Abstr.,  1907,  ii,  910).— Solutions  of  indigo-carmin  and 
jnelhyl-orango  are  mixed  in  stich  proportions  that,  when  added  to  a 
saturated  Holutioii  of  carbon  dioxido  in  water,  a  neutral  grey  tint  is 
obtained  (compare  K lister,  Abstr.,  1897,  ii,  74).  When  such  a 
mixture  of  methyl-oraugo  and  iiidigo-carmin  is  used,  the  change  of 
colour  during  the  titration  of  an  alkali  with  acid  is  as  follows  :  yellow, 
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green,  colourless  (or  grey  if  a  large  quantity  of  indicator  is  taken), 
violet.  The  change  from  green  or  violet  to  the  neutral  grey  or  colour- 
less stage  is  said  to  be  very  decided  and  sharp.  The  addition  of  indigo  to 
solutions  which  are  tinted  yellow  is  also  advantageous.      W.  H.  G. 

Behaviour  of  Chlorates  and  Perchlorates  during  Reduction. 
DoMENico  Yenditori  {Gazzetta,  1907,  37,  ii,  383 — 38fi). — In  presence 
of  sulphuric  acid,  finely-divided  aluminium  reduces  chloric  acid 
completely  to  hydrochloric  acid,  but  has  no  reducing  action  on 
perchloric  acid.  Chloric  acid  may  hence  be  estimated  by  converting 
it  into  hydrochloric  acid  and  then  estimating  the  latter  by  Yolhard's 
method.  T.  H.  P. 

Detection  of  Fluorine  Compounds  in  Wines.  L.  Vandam 
{Ann.  Chim.  anal.,  1907,  12,  466—468;  Rev.  intern.  Falsi/.,  1907,  20, 
147 — 148). — Two  hundred  c.c.  of  the  sample  are  mixed  with  a  few 
drops  of  a  20%  solution  of  sodium  sulphate  and  then  with  10  c.c. 
of  a  10%  solution  of  bai-ium  acetate.  After  twelve  hours,  the 
bulk  of  the  liquid  is  poured  oii,  and  the  precipitate  collected  on  a  flltei', 
washed,  dried,  and  ignited  in  a  platinum  crucible.  After  moistening 
with  a  drop  of  water,  a  little  sulphuric  acid  is  added  and  the  crucible 
is  at  once  fitted  with  an  india-rubber  I'ing  supporting  a  parafiin-coated 
watch-glass,  the  convex  part  of  which  carries  an  inscription  made 
with  a  soft  point.  The  watch-glass  is  kept  cold  by  a  current  of  cold 
water.  After  heating  the  crucible  for  half  an  hour  on  a  boiling 
water-bath,  the  watch-glass  is  gently  heated  to  melt  the  paraffin  coat- 
ing and  wiped  with  a  soft  linen  cloth.  If  the  sample  is  pure,  no 
inscription  will  be  visible,  or  at  most  but  very  faintly  on  breathing 
on  the  glass,  but  a  visible  etching  is  noticed  even  when  there  is  as 
little  as  10  mgs.  of  ammonium  fluoride  per  litre.  L.  de  K. 

Estimation  of  Sulphur  Dioxide  in  Wines.  Carlo  Mensio 
{Gazzetta,  1907,  37,  ii,  344 — 355). — The  maximum  amount  of  total 
sulphur  dioxide  per  litre  of  wine  permitted  in  Italy  is  0*2  gram, 
of  which  not  more  than  0*02  gram  should  be  in  the  free  state. 
According  to  the  official  method  of  estimation,  sulphur  dioxide, 
which  is  evolved  from  wine  on  boiling,  is  regarded  as  existing  in  the  free 
state  in  the  wine.  The  author  shows  that  this  view  is  inaccurate, 
since  compounds  such  as  that  formed  by  sodium  hydrogen  sulphite 
with  acetaldehyde  give  up  from  30%  to  75%  of  their  sulphur  dioxide 
when  boiled  in  aqueous  solution  and  fi'om  90%  to  95%  when  boiled 
with  wine. 

The  most  accurate  method  of  estimating  the  total  sulphur 
dioxide  in  wine  consists  in  acidifying  with  phosphoric  acid  and 
distilling  in  a  current  of  carbon  dioxide,  the  distillate  being  collected 
in  iodine  solution,  in  which  the  sulphur  dioxide  may  be  estimated 
either  by  titration  of  the  excess  of  iodine  with  sodium  thiosulphate  or 
by  Haas's  method  (Abstr.,  1882,  773).  None  of  the  methods  given 
for  estimating  free  sulphurous  acid  in  a  wine  yields  accurate  results. 

As  the  experiments  of  Franz  and  Eost  (Abstr.,  1904,  ii,  632) 
indicate  that  the  toxic  action  of  combined  sulphur  dioxide  is  not 
greatly  dissimilar  from  that  of  the  uncombined,  and  as  the  pi'esence 
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of  the  latter  in  a  wine  is  detectable  by  the  taste,  the  fixing  of  a  limit 
to  the  proportion  of  free  sulphur  dioxide  should  be  abolished. 

T.  H.  P. 

Digestion  of  Urine  in  the  Estimation  of  Nitrogen  by  the 
Kjeldahl  Method.  Philip  B.  Hawk  (/.  Ame7\  Chem.  Soc,  1907, 
29,  1634 — 1637). — The  nitrogen  in  urine  may  be  estimated  equally 
well  by  digestion  with  sulphuric  acid  and  copper  sulphate,  sulphuric 
acid  and  metallic  mercury,  or  sulphuric  acid,  metallic  mercury  and 
potassium  sulphate  added  towards  the  end.  In  any  case,  the  boiling 
should  be  continued  for  at  least  thirty  minutes.  L.  de  K, 

Alkalimetric  Estimation  of  Phosphoric  Acid  by  Neumann's 
Method.  J.  P.  Gregersen  {Zeitsch.  physiol.  Chem.,  1907,  63, 
453—463.  Compare  Abstr.,  1903,  ii,  243;  1905,  ii,  68).— As  the 
result  of  numerous  series  of  experiments,  the  conclusion  is  drawn  that 
Neumann's  method  gives  excellent  results  when  the  following 
precautions  are  taken.  In  the  destruction  of  the  organic  material  and 
the  formation  of  ash,  20  c.c.  of  Neumann's  acid  mixture  should  be 
used,  and  during  the  process  concentrated  niti'ic  acid,  and  not  the  mixed 
acids,  should  be  dropped  in.  In  the  precipitation,  250  c.c.  of  liquid 
should  be  used,  and  this  should  contain  15%  of  ammonium  nitrate, 
only  a  slight  excess  of  ammonium  molybdate  being  employed ;  thus, 
for  10 — 15  mgs.  phosphorus,  4  grams  of  molybdate  suffice.  In  the 
final  titration,  it  is  advisable  to  add  a  slight  excess  of  standard  acid, 
to  boil,  in  order  to  remove  carbon  dioxide,  and  then  to  titrate  back 
with  0  5iV  sodium  hydroxide.  J.  J.  S. 

Estimation  of  Phosphoric  Acid  in  Basic  Slags  by  Gretes 
Method.  C.  H.  Ketner  {Chem.  Weekblad.,  1907,  4,  757—764).— 
Grete's  method  (titration  with  gelatin-molybdenum  solution  until  no 
further  precipitate  is  formed)  has  been  applied  successfully  in  the  Dutch 
agricultural  stations,  but  for  soluble  phosphoric  acid  only.  The  author 
has  tried  to  use  it  for  total  phosphoric  acid  also,  and  after  some  trials 
ha.s  succeeded  by  working  as  follows. 

Ten  grams  of  the  basic  slag  are  powdered,  moistened  with  a  little 
water,  and  then  heated  in  a  500  c.c.  Jeua  flask  with  50  c.c.  of  sulphuric 
acid  for  about  half  an  hour  and  until  white  fumes  are  formed.  When 
cold,  water  is  added,  and,  when  again  cooled,  water  is  added  up  to  the 
mark,  and  the  whole  is  thoroughly  shaken  and  filtered.  Twenty-five 
c.c.  of  the  filtrate  are  neuti'alised  with  ammonia,  20  c.c.  of  ammonium 
nitrate  solution  (1  :  2),  a  teaspoonful  of  powdered  potassium  nitrate,  and 
15  c.c.  of  nitric  acid,  D  1-2,  are  added,  and  the  solution  is  then  heated 
to  boiling  and  titrated.  In  standardising  the  gelatin-molybdenum 
Rolution  as  usual  with  dihydrogen  potassium  phosphate  in  presence 
of  the  above  substances,  tliere  should  also  be  added  16  c.c.  of 
10%  ammonia  previously  neutralised  with  dilute  sulphuric  acid. 

L.  DB  K. 

Estimation  of  Arsenic  by  the  Gutzeit  Method.  Charles 
It.  .Sanuku  and  Oris  V.  liLACK  {J.  ,Soc.  Chem.  Jnd.,  1907,  26, 
1115 — 1123). — The  modification  suggested  by  the  authors  in  order  to 
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make  the  Gutzeit  method  quantitative,  consists  in  allowing  the  arsine 
to  pass  over  the  surface  of  a  strip  of  paper  impregnated  with  mercuric 
chloride.  The  band  of  colour  thus  obtained  is  compared  with  a  series 
of  bands  prepared  from  known  amounts  of  arsenic.  The  sensitised 
paper  is  inserted  in  the  form  of  a  strip  in  a  horizontal  delivery  tube 
leading  from  the  evolution  flask.  The  exact  method  of  carrying  out 
the  estimation  is  given  at  length  in  the  original  paper,  together  with 
I'emarks  on  the  precautions  to  be  observed,  and  on  the  influence  of 
certain  interfering  substances.  W.  P.  S. 

Estimation  of  Arsenic  in  Urine.  Charles  E,.  Sanger  and 
Otis  F.  Black  {J.  Soc.  Chem.  Ind.,  1907,26,1123—1127;  Zeitsch. 
anorg.  Chem.,  1907,  66,  153 — 157). — The  evaporated  urine  is  dis- 
tilled with  hydrochloric  acid,  the  distillate  is  oxidised  with  nitric  acid, 
the  latter  is  removed  by  heating  with  sulphuric  acid,  and  the  remain- 
ing solution  is  used  for  the  estimation  of  the  arsenic.  About  200  c.c.  of 
the  urine  are  evaporated  to  a  volume  of  35  c.c.  and  then  introduced intoa 
distillation  flask.  One  hundred  c.c.  of  pure  hydrochloric  acid  are  added, 
and  the  mixture  is  distilled,  the  distillate  being  collected  in  a  receiver 
containing  25  c.c.  of  concentrated  nitric  acid.  When  about  100  c.c, 
have  distilled  over,  the  distillate  is  treated  wuth  a  further  25  c.c.  of 
nitric  acid  and  evaporated  to  a  small  bulk  ;  5  c.c.  of  sulphuric  acid  are 
next  added,  and  the  heating  continued  until  the  nitric  acid  has  been 
expelled.  The  residue  is  diluted  with  water  to  a  definite  volume,  and 
a  part  of  it  employed  for  the  estimation  of  the  arsenic,  the  Marsh- 
Berzelius  method  being  used  for  the  latter  purpose.  W.  P.  S. 

Estimation  of  Hydrofluosilicic  Acid.  Samuel  Honig  {Chem. 
Zeit.,  1907,  31,  1207— 1208).— The  process  is  based  on  the  fact  that 
1  mol.  of  hydrofluosilicic  acid  is  neutralised  by  2  mols.  of  sodium 
hydroxide  when  using  methyl-orange  as  indicator,  whereas  6  mols.  are 
required  if  phenolphthalein  is  the  indicator. 

Twenty-five  c.c.  of  the  sample  are  titrated  with  iV^-sddium  hydroxide 
in  presence  of  methyl-orange.  The  result  equals  hydrofluosilicic  acid 
and  any  other  mineral  acid  present.  The  liquid  is  now  heated  to 
boiling,  and  titrated  while  hot  with  phenolphthalein  as  indicator. 
Four  mols.  of  sodium  hydroxide  now  represent  1  mol.  of  hydrofluosilicic 
acid.  The  method  is  not  strictly  accurate,  owing  to  the  slight  dissocia- 
tion of  the  sodium  silicofluoride  formed,  but  this  does  not  interfere 
with  its  technical  application.  L.  de  K. 

The  Carrasco-Plancher  Method  of  Estimating  Carbon  and 
Hydrogen  in  Organic  Substances.  Wilhelm  Lenz  [Zeitsch.  anal. 
Chem.,  1907,  46,  557— 565).— The  results  of  a  number  of  estimations 
of  carbon  and  hydrogen  in  salicylic  acid  by  this  method  (Abstr.,  190G, 
ii,  201)  are  given.  Whilst  in  some  cases  the  quantities  of  carbon  and 
hydrogen  found  agreed  with  those  required  by  theory,  in  others  the 
carbon  was  as  much  as  3"5%  too  low.  The  loss  was  due  to  the  forma- 
tion of  carbon  monoxide  ;  the  quantity  of  the  latter  produced  appeared 
to  depend  on  the  speed  at  which  the  combustion  was  carried  out,  the 
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longer  the  time  taken  for  the  estimation  the  greater  the  amount  of 
carbon  monoxide  formed.  W.  P.  S. 

Estimation  of  Carbon  Monoxide  in  Atmospheric  Air. 
J.  Livingston  R.  Morgan  and  John  E.  McWhorter  {J.  Amer.  Chem. 
Soc,  1907,  29,  1589— 1592).— The  air  is  passed  first  through  tubes 
containing  sulphuric  acid  and  potassium  hydroxide.  If  it  is  desired 
to  estimate  also  the  carbon  dioxide,  another  tube  containing  standard 
barium  hydroxide  is  placed  in  front  of  the  sulphuric  acid  tube.  The 
carbon  monoxide  is  then  absorbed  in  a  U-tube  containing  iodine  pent- 
oxide  and  heated  at  150°  in  a  glycerol-bath.  The  products  of  the 
reaction,  free  iodine  and  carbon  dioxide,  are  passed  through  a  tube 
containing  potassivim  i'"dide  solution,  and  the  iodine  is  afterwards 
titrated  with  iV'/lOOO  thiosulphate  by  way  of  a  check.  The  carbon  di- 
oxide is  absorbed  in  standard  barium  hydroxide,  the  excess  of  which  is 
then  titrated  as  usual  with  standard  oxalic  acid. 

In  estimating  carbon  monoxide  by  passing  it  over  iodine  pentoxide, 
the  ends  of  the  U-tube  should  be  sealed  off  after  filling,  so  as  to  avoid 
traces  of  greasy  matter  from  the  lubricant  used  with  glass  stoppers. 

L.  DK  K. 

Volumetric  Estimation  of  Potassium  as  the  Cobaltinitrite. 
W.  A.  Dkushel  (Amer.  J.  Sci.,  1907,  [iv],  433 — 438  ;  Zeitsch.  anarg. 
Cfieni.,  1907j  56,  223 — 329}. — A  modification  of  the  method  proposed 
by  Adie  and  Wood  (Trans.,  1900,  77,  1076).  The  solution  is  mixed 
with  excess  of  sodium  cobaltinitrite  and  a  little  acetic  acid,  and 
evaporated  to  a  pasty  condition  on  a  water-bath.  The  residue  is 
treated  with  cold  water,  and  the  precipitate  collected  and  washed  on 
an  asbestos  filter.  The  filter  and  contents  are  then  heated  with 
excess  of  iV7lO  permanganate  for  some  five  minutes,  when  excess  of 
dilute  sulphuric  acid  (1:7)  is  added,  and  the  wliole  heated  short  of 
boiling  until  the  manganese  precipitate  has  completely  dissolved. 
The  excess  of  permanganate  is  estimated  as  usual  by  first  bleach- 
ing with  A/ 10  oxalic  acid  and  then  titrating  with  permanganate. 
Working  in  this  manner,  1  c.c.  of  A/10  permanganate  =  0000856 
gram  of  K^O. 

The  process  is  suitable  for  the  estimation  of  potash  in  manures,  not 
being  interfered  with  by  the  presence  of  phosphoric  acid.     L.  de  K. 

New  Volumetric  Method  of  Estimating  Sodium  Sulphide. 
E.  roDUKSCiiETNiKOFF  {Zeilsch.  Favb.  Ind.,  1907,  6,  388).— Tlio  new 
method  permits  of  tlio  estimation  of  both  sodium  hydroxide  and  sodium 
sulphide,  owiug  to  the  latter  undergoing  complete  hydrolysis  in  dilute 
solution  .-xccording  to  the  equation:  NaoS-h  H20  =  ISIaHS-f  NaOH. 
On  titrating  a  very  dilute  solution  of  the  sulphide  with  A/10  sulphuric 
acid  in  tho  prosenco  of  phenolphtlialeiu  as  indicator,  the  quantity  of 
Hodiuni  .^ulpiiide  ]>lu8  tho  free  hydro.xide  is  obtained.  The  amount  of 
Kulpliido  alone  is  then  delorniined  l)y  adding  a  slight  excess  of  form.alde- 
hydc.  and  titrating  l)y  means  of  the  acid,  tlu^  sodium  hydroxide  libenvted 
according  to  tho  eciuatioii  :  NallS  +  CU./)-f  H.,0  =  NaUH  + 
OII-CH^-SH.  The  reHU Us  obtained  by  thi.s  method  .are  quite  accu- 
'•'^'^-  W.  A.  D. 
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Biological  Method  for  Estimating  Alkali  Carbonates  in 
Soils.  Harald  R.  Ohristensen  {Centr.  Bakt.  Par.,  1907,  ii,  19, 
735 — 736). — It  was  shown  previously  that  azotobacter  is  unablo  to 
utilise  calcium  in  the  form  of  sulphate,  chloride,  and  tribasic 
phosphate.  It  is  now  shown  that  some  soils,  deficient  in  calcium,  in 
conjunction  with  mannitol  and  potassium  phosphate,  will  develop  a 
growth  of  azotobacter  when  supplied  with  calcium  sulphate  similar  to 
that  obtained  when  calcium  carbonate  is  added.  Such  soils  show 
almost  invariably  an  alkaline  reaction,  and  the  conclusion  is  drawn 
that  an  alkali  carbonate  is  present  which  interacts  with  the  calcium 
salt  to  form  calcium  carbonate. 

It  is  proposed  to  utilise  the  different  behaviour  of  calcium 
sulphate  in  different  soils  for  ascertaining  the  amounts  of  alkali 
carbonates  present.  N.  H.  J.  M. 

Volumetric  Estimation  of  Magnesium.  Leopold  Rosenthaler 
{Zeitsch.  anal.  C/mn.,  1907,  46,  714 — 716). — The  magnesium  salt  is 
dissolved  and  treated  with  a  measured  volume  (an  excess)  of  potassium 
hydrogen  arsenate,  KHoA.sOj,  solution  (containing  about  9  grams  per 
litre).  The  mixture  is  then  diluted  to  a  known  volume  with  10% 
ammonia  and  mixed.  After  three  hours,  the  solution  is  poured 
through  a  filter,  and  a  portion  of  the  filtrate,  say  100  c.c.,is  evaporated 
to  dryness  on  the  water-bath.  The  residue  is  dissolved  in  a  very  little 
water,  the  solution  is  transferred  to  a  stoppered  flask,  the  basin  is 
rinsed  out  with  a  little  concentrated  hydrochloric  acid,  which  is  also 
added  to  the  flask,  and  the  acid  solution  is  then  treated  with  con- 
centrated potassium  iodide  solution.  If  a  precipitate  forms,  a  little 
more  water  is  added  ;  if  not,  hydrochloric  acid  is  added  before  adding 
the  water.  The  liberated  iodine  is  then  titrated  back  with  thiosulphaie 
solution.  The  difference  between  the  amount  of  potassium  hydrogen 
arsenate  added  and  that  found  in  excess  represents  the  quantity 
precipitated  with  the  magnesium ;  1  c.c.  of  iY/lO  thiosulphate  solution 
corresponds  with  0 •002018  gram  of  magnesia  (MgO).  W.  P.  S. 

Detection  of  Small  Quantities  of  Zinc  by  Electrochemical 
Means.  Walter  Neumann  {Zeitsch.  Elektrochem.,  1907,  13,  751 — 752). 
— The  solution  to  be  tested,  containing  sufficient  potassium  hydroxide 
to  render  it,  roughly,  iV/10,  is  electi'olysed,  using  a  small  platinum 
bead  as  anode,  and  a  brightly  polished,  thin  copper  wire  as  cathode. 
Should  zinc  be  present,  the  copper  becomes  coated  with  a  bright  white 
deposit  of  zinc,  which  may  be  removed  by  dipping  the  wire  in  2iV 
potassium  hydroxide  solution.  It  is  possible  by  this  method  to  detect 
zinc  in  O'l  c.c.  of  a  N/4:0,000  solution  of  the  metal.  The  solution  to 
be  tested  must  not  contain  chloride  or  nitrate.  W.  H.  G. 

A  Method  of  Estimating  very  Small  Quantities  of  Zinc. 
Gabriel  Bertrand  and  Maurice  Jayillier  (Compt.  rend.,  1907, 
146,  924— 926).— The  method  described  previously  (Abstr.,  1907,ii,  53) 
of  precipitating  small  quantities  of  zinc  in  the  form  of  hydrated  calcium 
zinc  oxide  can  be  employed  for  the  estimation  of  the  metal  in  solutions 
containing  0"1  mg.  of  zinc  in  3  litres  in  the  presence  of  tin,  antimony, 
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arsenic,  copper,  cadmium,  cobalt,  lead,  silver,  iron,  manganese,  alumin- 
ium, barium,  calcium,  magnesium,  sodium,  and  potassium  as  carbonates, 
chlorides,  sulphates,  nitrates,  phosphates,  silicates  and  sulphides.  For 
details  of  the  separation,  the  original  must  be  consulted. 

The  final  separation  of  the  zinc  from  the  calcium  in  the  hydrated 
calcium  zinc  oxide  is  best  effected  by  dissolving  in  hydrochloric  acid, 
evaporating  to  dryness,  precipitating  the  zinc  as  sulphide  in  the  pre- 
sence of  sodium  acetate,  and  weighing  as  the  sulphate.      M.  A.  W. 

Rapid  Estimation  of  Zinc  by  Electrolysis.  Francis  C.  Fbary 
(/.  Ai7ier.  Chem.  Soc,  1907,  29,  1596— 1603).— A  solution  contain- 
ing about  8  grams  of  sodium  hydroxide  and  O'l  gram  of  zinc  deposits 
all  the  metal  on  a  nickel  gauze  in  thirty  minutes  with  electromagnetic 
rotation  (Abstr.,  1907,  ii,  649)  and  a  current  of  4-5  amperes.  The 
temperature  should  be  as  low  as  possible.  For  quantities  of  zinc  up 
to  0-2  gram,  the  strength  of  the  current  should  be  4-5  amperes  for 
fifteen  minutes  and  then  1-5  amperes  for  twenty  minutes.  It  is  advis- 
able always  to  test  the  electrolysed  liquid  to  see  whether  the  precipita- 
tion has  been  complete.  L.  de  K. 

Estimation  of  Zinc.  A.  R.  Thornewell  {Chem..  Zentr.,  1907,  ii, 
1269  ;  from  Chemist  and  Druggist,  1907,  71,  413). — The  solution  should 
be  perfectly  neutral  to  methyl-orange  and  contain  about  0  3  mg.  of  zinc 
per  c.c.  Two  hundred  c.c.  are  mixed  with  25  c.c.  (or  more)  of  i\^-sodium 
hydroxide  previously  saturated  with  hydrogen  svilphide,  and  the  whole 
is  diluted  to  250  c.c.  and  well  shaken.  Twenty-five  c.c.  of  the  clear 
supernatant  liquid  are  then  mixed  with  25  c.c.  of  NjlQ  sulphuric  acid, 
the  hydrogen  sulphide  is  expelled  by  boiling,  and  when  cold  the  excess 
of  acid  is  titrated  with  iV^/10  sodium  hydroxide,  using  methyl-orange 
as  indicator.  The  zinc  is  then  calculated  from  the  amount  of  alkali 
absorbed.  L.  be  K. 

Volumetric  Estimation  of  Lead.  H.  Bollenbach  (Zeitsch. 
anal.  Chevi.,  1907,  46,  582 — 588). — In  the  process  described,  the 
lead  solution  is  titrated  with  permanganate  in  alkaline  solution. 
Sodium  hydroxide  is  added  to  the  lead  solution  until  the  precipitate 
which  at  first  forms  is  redissolved,  and  the  whole  is  then  diluted  to  a 
known  volume.  Fifty  c.c.  of  this  solution  are  run  from  a  burette  into 
a  measured  excess  of  potassium  permanganate  solution,  placed  previously 
in  a  500  c.c.  fiask  together  with  300  c.c.  of  hot  water  and  5  c.c.  of  A^l'2 
sodium  hydroxide  solution.  The  addition  of  the  lead  solution  is  accom- 
panied with  con.stant  agitation  of  the  permanganate  mixture.  After 
tlio  lead  .solution  has  been  introduced,  the  solution  is  cooled,  diluted  to 
500  c.c,  and  the  excess  of  tlie  permanganate  estimated,  either  iodo- 
nu'trically  or  by  the  u.so  of  a  lead  solution  of  known  strength.  'I'he  per- 
manganate solution  should  contain  3 -2  grams  of  the  salt  per  litre,  and 
bo  titrated  against  the  standard  load  solution.  The  reaction  takes 
place  according  to  the  formula:  2K  MnO,  +  6Pb(()Na)„  =  2JMnO.^ -I- 
^^Vh./).^+  K,/)-f-6Na./).  Tlie  presence  of  chloride.s,  bromides,  and  sul- 
phates has  no  iullueiice  on  tlie  results  obtained  by  the  method,  but 
iodid(vi,  and  substiincos  which  reduce  permanganate,  should  not  be 
present.  "W.  P.  S. 
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Red  Leads  and  their  BxarDination.  Alfred  Partiiril  (Arch. 
Pharm.,  1907,  245,  519 — 528). — According  to  the  Deutsche  Arznei- 
buch,  IV,  the  purity  of  red  lead  may  be  tested  by  adding  2  5  grams  of 
the  material  mixed  with  0'5  gram  of  oxalic  acid  to  10  c.c.  of  hot  nitric 
acid,  and  then  adding  gradually  25  c.c.  of  hot  water ;  not  more  than 
0'035  gram  should  remain  undissolved.  It  is  shown  that  this  test  is 
quite  useless,  owing  to  the  formation  of  insoluble  basic  lead  oxalates, 
lead  oxalonitrate,  &c.  The  following  method  is  said  to  give  better 
results  :  10  c.c.  of  water,  5  c.c.  of  lactic  acid,  and  10  c.c.  of  25%  nitric 
acid  are  added  to  2-5  grams  of  the  red  lead  ;  a  violent  reaction  takes 
place,  after  which  the  insoluble  residue  is  weighed.  W.  H.  G. 

Colorimetric  Estimation  of  Copper.  Jaroslav  Milbauer  and 
Vladimir  Stanek  {Zeitsch.  anal.  Chem.,  1907,  46,  644 — 656). — The 
well-known  blue  coloration  produced  when  copper  sulphate  solution  is 
treated  with  ammonia  has  not  always  the  same  intensity  for  equal 
quantities  of  the  metal.  Increasing  quantities  of  ammonia  or 
ammonium  chloride  diminish  the  depth  of  colour,  whilst  ammonium 
carbonate  has  the  opposite  effect,  the  maximum  coloration  obtained 
with  ammonia  and  copper  sulphate  being  increased  by  one-third  on 
the  addition  of  ammonium  carbonate.  Potassium  hydroxide,  in  the 
presence  of  amines,  gives  with  copper  sulphate  a  coloration  varying 
from  56%  to  66%  of  that  obtained  with  ammonia.  Many  other  instances 
are  given,  but  in  each  the  coloration  is  less  than  that  yielded  by 
ammonia.  An  ammoniacal  copper  solution  has  a  coloration  one  hun- 
dred and  fifty  times  more  intense  than  a  copper  sulphate  solution 
containing  the  same  quantity  of  copper.  W.  P.  S. 

Estimation  of  Mercury  by  Reduction  with  Hydrogen  Per- 
oxide. A.  KoLB  and  A.  Feldhofen  {Zeitsch.  angew.  Chem.,  1907, 
20,  1977 — 1980). — Twenty-five  c.c.  of  mercuric  chloride  solution,  con- 
taining about  O'i  gram  of  mercury,  are  mixed  with  25  c.c.  of  2iV"hydro- 
chloric  acid  and  25  c.c.  of  10%  tartaric  acid  solution.  The  liquid  is 
neutralised  with  ammonia,  and  again  faintly  acidified  with  tartaric 
acid.  The  whole  is  heated  on  the  water-bath,  and  10  c.c.  of  hydrogen 
peroxide  are  added,  and  then  from  time  to  time  another  5  c.c,  so  that 
25 — 30  c.c.  are  used  in  the  space  of  forty-five  minutes.  The 
precipitated  calomel  may  be  collected  and  weighed,  or,  better,  titrated 
iodometrically. 

The  process  is  also  useful  for  the  separation  of  mercury  from  arsenic, 
antimony,  tin,  cadmium,  and  bismuth.  L.  de  K. 

Detection  of  very  Small  Quantities  of  Mercuric  Chloride. 
K.  KoF  and  Hugo  Haehn  {Arch.  Pharm.,  1907,  245,  529—533).— 
The  vapour  arising  from  a  mercuric  chloride  solution  can  not  only  be 
caught  on  a  photographic  plate  (compare  Abstr.,  1907,  ii,  732),  but 
also  on  moist  filter  paper.  A  moistened  filter  paper  resting  on  a  thin 
glass  slide,  and  placed  for  one  hundred  and  sixty-five  hours  at 
a  distance  of  about  1  cm.  above  the  surface  of  a  2%  aqueous 
solution  of  mercuric  chloinde,  turns  dark  when  treated  with 
hydrogen  sulphide,  except  where  it  has  been  protected  by 
the    strip   of   glass.      The    photographic    effect    may    be     employed 
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for  the  detection  of  small  quantities  of  mercuric  chloride.  A  distinct, 
white  patch  is  obtained  on  developing  a  photographic  plate  which  has 
been  kept  at  a  distance  of  2  to  3  mm.  from  one  drop  of  a  0-01%  solution 
of  mercuric  chloride  for  twenty-four  hours.  The  same  effect  on  the 
plate  is  produced  if,  instead  of  the  drop  of  mercuric  chloride  solution, 
one  drop  of  the  distillate,  obtained  by  steam-distilling  1 00  c.c.  of  a 
()-01%  mercuric  chloride  solution  until  100  c.c.  of  distillate  are  ob- 
tained, is  employed.  W.  H.  G. 

Acidimetric  Assay  of  White  Precipitate.  Erwin  Kupp  and 
F.  Lehmann  (Fharm.  Zeit.,  1907,  52,  1014).— 0-2— O'S  Gram  of  the 
powdered  sample  is  dissolved  in  50  c.c.  of  water  and  2 — 3  grams  of 
potassium  iodide,  and  the  ammonia  and  potassium  hydroxide  liberated 
in  the  reaction  are  titrated  with  iV/10  hydrochloric  acid  with  1 — 2  drops 
of  0"2%  alcoholic  methyl-orange  solution  as  indicator.  0*2  Gram  of  the 
commercially  pure  article  requires  15*6 — 16  c.c.  of  iV7l0  acid. 

L.  DE  K. 

Complete  Analysis  of  Mercury  Cyanides.  Erwin  Eupp  and 
F.  Leiimann  {Pharm.  Zeit.,  1907,  52,  1020). — One  gram  of  the  com- 
pound is  dissolved,  and  the  solution  made  up  to  100  c.c.  In  order  to 
estimate  the  mercury,  20  c.c.  are  placed  in  a  flask,  and,  after  adding 
1 — 2  grams  of  potassium  iodide  and  3 — 5  c.c.  of  officinal  potassium 
hydroxide,  the  mercury  is  reduced  to  the  metallic  state  by  adding 
2 — 3  c.c.  of  officinal  formaldehyde  previously  diluted  with  20  c.c.  of 
water.  After  shaking  thoroughly  for  two  minutes,  a  slight  excess  of 
acetic  acid  is  added,  and  then  25  c.c.  of  .^7^^  iodine.  When,  after 
repeated  shaking,  the  mercury  has  redissolved,  10  c.c.  of  dilute 
sulphuric  acid  are  added,  and  the  excess  of  iodine  is  titrated  with 
iV/10  thiosulphate.  In  order  to  estimate  the  cyanogen,  10  c.c.  of  the 
solution  are  mixed  with  a  little  water  and  5 — 10  c.c.  of  officinal  sodium 
hydroxide,  and  25  c.c.  of  iV/10  iodine  are  added  slowly  with  con- 
stant agitation.  The  whole  is  allowed  to  remain  for  two  to  three 
hours,  or  else  heated  for  twenty  to  thirty  minutes  in  the  water-bath. 
The  liquid  is  diluted  to  100  c.c,  acidified  with  about  25  c.c.  of 
hydrochloric  acid,  and  titrated  with  thiosulphate  ;  O'l  gram  of  mercury 
cyanide^  15-87  c.c.  of  iV/10  iodine.  L.  DE  K. 

Borax  Bead  Test  for  Praseo-  and  Neo-dymium  Salts. 
Jakoslav  Milhamer  {Zeitsch.  anal.  Chem.,  1907,  46,  657 — 658). — The 
following  colorations  are  obtained  when  these  salts  ai-e  heated  in  the 
usual  way  on  a  borax  bead.  Neodymium  :  in  oxidising  flame,  no 
colour;  in  reducing  flame,  violet,  if  sufficient  of  the  salt  is  used, 
rraseodymium :  oxidising  flame,  yellowish  green  ;  reducing  flame, 
green.  The  colorations  are  .seen  only  when  the  bead  is  cold.  Beads 
consisting  of  phosphates  may  be  employed  in  place  of  borax. 

W.  P.  S. 

Detection  and  Estimation  of  Small  Quantities  of  Man- 
ganese.     Maukick   Duyk   (Ann.   Chim.  anal.,  1907,  12,  4G5 466). 

A  ])ink  or  rod  coloration  is  obtained  when  a  trace  of  manganese  salt  is 
licMlcd  with  moderately  alkaline  potassium  hypochlorite  solution  (10%) 
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to  which  has  been  added  1  drop  of  copper  sulphate  solution  (10%).  A 
precipitate  of  cupric  oxide  is  produced,  and  the  coloration  is  observed 
in  the  supernatant  liquid.  The  reaction  may  be  made  quantitative  V)y 
comparing  the  coloration  obtained  with  that  produced  by  known 
amounts  of  manganese.  W.  P.  S. 

Modification  of  Volhard's  Method  of  Estimating  Man- 
ganese. Erwin  W.  Mayer  (Zeitsch.  angew.  Chem.,  1907,  20, 
1980 — 1981). — Four  modifications  of  the  process  ai'e  described,  of 
which  the  following  two  are  the  most  suitable  for  technical  purposes, 
(1)  One  gram  of  ferromanganese,  4  grams  of  pig-iron,  or  8  grams  of 
steel  are  dissolved  in  nitric  acid  (D  1'2)';  the  solution  is  evaporated  to 
a  small  bulk,  diluted  with  water,  introduced  into  a  litre-flask,  and 
mixed  with  a  siifficiency  of  zinc  oxide  emulsion  to  precipitate  the  iron. 
The  whole  is  then  diluted  to  1  litre,  and  in  250  c.c.  of  the  filtr.ite,  the 
manganese  is  titrated  with  standard  permanganate,  (2)  The  sample 
is  dissolved  as  before  in  nitric  acid,  but,  before  boiling  down,  a  few 
drops  of  hydrochloric  acid  are  added.  L.  de  K. 

Clay  Analysis.  Residue  Left  After  Volatilisation  of  the  Silica 
with  Hydrofluoric  and  Sulphuric  Acids.  W,  R.  Bloor  {J.  Amer. 
Chem.  Soc,  1907,  29,  1603— 1606).— Experiments  showing  that  the 
residue  obtained  on  heating  the  separated  silica  with  hydrofluoric  and 
sulphuric  acids  does  not  consist  of  iron  and  aluminium  oxides  only, 
but  contains  also  the  other  constituents  of  clay,  such  as  calcium  and 
magnesium  oxides,  also  titanium.  L,  de  K. 

Precipitation  of  Iron  by  Ammonia  in  Presence  of  Tartaric 
Acid.  WiLHELM  Strecker  (Chem.  Zeit.,  1907,  31,  1217.  Compare 
Grossmann  and  Schiick,  Abstr.,  1907,  ii,  819). — Ferric  hydroxide  is 
precipitated  completely  on  addition  of  ammonia  to  a  solution  con- 
taining O'lllO  gram  of  iron  in  the  ferric  state  and  0*1911  gram  of 
tartaric  acid  in  53  c.c.  If  a  larger  proportion  of  tartaric  acid  is 
present,  the  precipitation  is  incomplete,  and  is  finally  inhibited. 
Attempts  to  isolate  a  complex  compound  from  the  resulting  red  solu- 
tion containing  excess  of  tartaric  acid  have  been  unsuccessful,  as  the 
products  obtained  do  not  have  a  constant  composition  (compare  Mehu, 
Jahresber.  Chem.,  1873,  569).  G.  Y. 

Colorimetric  Comparison  of  Copper  and  Nickel  Solutions, 
Jaroslav  Milbauer  {Zeitsch.  anal.  Chem.,  1907,  46,  656—657). — 
Nickel  salts  when  treated  with  ammonia  give  a  similar  blue  coloration 
to  that  obtained  with  copper  salts.  The  author  finds  that  one  part  of 
copper  gives  a  coloration  equal  to  that  yielded  by  eighteen  parts  of 
nickel,  and  this  fact  renders  the  test  of  little  use  in  testing  very  small 
quantities  of  the  latter  metal.  In  fact,  a  iV/lOO  ammoniacal  nickel 
solution  is  practically  colourless,  whilst  a  copper  solution  of  equivalent 
concentration  has  a  marked  blue  colour.  W.  P.  S. 

Brunck's  Dimethylglyoxime  Process  for  the  Estimation  of 
Nickel.  Herrmann  Grossmann  and  Bernhard  ScdOck  {Zeitsch. 
atigew.  Chem.,  1907,  20,  1981— 1982).— A  reply  to  Brunck  (Abstr., 
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1907,  ii,  989)  in  which  the  authors  uphold  the  accuracj'  of  their  own 
dicyanodiamidine  process.  L.  de  K. 

Volumetric  Estimation  of  Bismuth.  Eichard  Ehrenfeld 
{Zeitsch.  anal.  Chem.,  1907,  46,  710 — 711). — The  process  consists  in 
precipitating  the  bismuth  with  excess  of  sodium  phosphate,  and 
afterwards  titrating  back  this  excess.  The  bismuth  solution  is 
acidified  with  nitric  acid  to  prevent  the  formation  of  basic  salt,  a  known 
excess  of  sodium  phosphate  solution  is  added,  and  the  mixture  is 
diluted  to  a  known  volume.  After  filtration  or  settling,  the  excess  of 
phosphate  is  titrated  in  a  portion  of  the  clear  solution  ;  uranium 
acetate  solution  is  used  for  the  titration,  and  sufficient  sodium  acetate 
is  added  to  the  solution  to  be  titrated  in  order  to  remove  the  free 
nitric  acid  (compare  Abstr.,  1906,  ii,  55  ;  1907,  ii,  403). 

W.  P.  S. 

Apparatus  for  the  Prevention  of  Acid  Fumes  in  Gold  and 
Silver  Assaying.  Dard  {Ann.  Chim.  anal.,  1907,  12,  425 — 426), — 
A  portable  apparatus  which  may  be  placed  in  front  of  any  kind  of 
chimney.  The  hydrochloric  or  nitrous  vapours  are  made  to  traverse 
a  layer  of  fragments  of  white  marble,  and  the  carbon  dioxide  liberated 
is  carried  off  by  a  central  chimney-funnel,  which  will  act  readily 
owing  to  the  heat  given  off  by  the  burners.  Several  assays  can  be 
made  simultaneously  without  suffering  from  iiTitating  fumes. 

L.  DE  K. 

Refractometric  Analysis  of  Organic  Mixtures.  Adolf 
Beytiiien  and  R.  Hexnicke  (P/tarm.  Zentr.-h.,  1907,  48, 1005—1013). 
— The  composition  of  a  mixture  containing  any  two  of  the  following 
substances  may  be  ascertained  from  its  refractive  index,  the  constants 
taken  ])eing :  acetone,  7i[f  1-3620,  w™  1'3590;  carbon  disulphide, 
nf,  1*6315;  oil  of  turpentine,  mj"  1*4690;  carbon  tetrachloride, 
w;';  1-4630;  xylene,  ?i\5  1-49680;  ethyl  bromide,  ?i'u'  1*42540;  chloro- 
form, n^i,  1*4466,  Mixtures  containing  three  of  these  substances  may 
be  analysed  in  the  same  way  if  one  of  the  constituents  can  be 
estimated  by  a  separate  method.  W.  P.  S. 

Reaction  of  Phloroglucinol-Hydrochloric  Acid  with  Essential 
Oils.  Karl  Kolkrt  {Zeitsch.  anal.  Chem.,  1907,  46,  711 — 714). — 
The  author  finds  that  only  those  essential  oils  which  contain  an  allyl- 
group  give  a  red  coloration  when  treated  with  a  hydrochloric  acid 
solution  of  phloroglucinol.  A  red  coloration  is  obtained  with  tho 
essential  oils  of  mustard,  cloves,  pimento,  dill,  orange-blossom, 
jaborandi  loaves,  tarragon,  basil,  bay,  lavender,  Peru  balsam,  geranium, 
parsley,  and  sassafras,  W.  P.  S, 

Detection  of  Methyl  Alcohol  in  Fermented  Liquids.     Jules 
WoLKi-  (.(////.  Chim.  aiKil.,  l'.»()7,  12,   170— 471).  — Any  .•Ucoholic  liquid 
containing  .sucrosi',  invort-sugar,  or  caramel  should  bo  redistillod  beloio 
testing  it  for  mothyl  alcohol  by  means  of  chromic  acitl,  kc.  (formation . 
of  formaldehyde  polymeriJes).     These  substances  yield  formaldehyde 
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when  thus  tested,  and,  consequently,  methyl  alcohol  may  be  stated  to 
be  present  in  a  spirit  when  such  is  not  the  case.  W.  P.  S. 

Normal  Tubes  for  the  Polarimetric  Estimation  of  Sucrose. 
H.  RoussET  (Ann.  Ghivi.  anal.,  1907,  12,  468 — 470). — The  use  of 
tubes  179  "2  mm.  and  358  4  mm.  in  length  is  recommended  for  the 
estimation  of  sucrose  by  means  of  Laurent  and  Duboscq's  or  Vivien's 
polarimeters.  The  weight  of  the  sample  taken  is  20  grams  in  100  c.c. 
of  water,  and  the  percentage  of  sucrose  is  obtained  without  calculation. 

W.  P.  S. 

Estimation  of  the  Most  Important  Acids  that  Occur  in 
Wine  in  Presence  of  Alcohol  and  Glycerol.  A.  Heiduschka  and 
George  Quincke  {Arch.  Pharm.,  1907,  245,  458— 461).— The  method 
described  was  tested  with  a  mixture  of  acetic,  lactic,  tartaric,  malic, 
and  succinic  acids  with  alcohol  and  glycerol  (and  water),  and  found  to 
give  good  results.  Of  such  a  mixture,  50  c.c.  are  neutralised  with 
aqueous  barium  hydroxide  and  evaporated  to  15  c.c,  care  being  taken 
to  keep  the  liquid  neutral.  The  residue  is  rinsed  with  a  little  hot 
water  into  a  measuring  cylinder,  and  mixed  with  so  much  alcohol  that 
the  mixture  contains  80%  (by  volume)  of  the  latter.  The  precipitate 
of  barium  tartrate,  malate  and  succinate  is  collected  on  a  filter  and 
washed  with  80%  alcohol.  The  filtrate,  which  contains  barium 
acetate  and  lactate  and  glycerol,  is  freed  from  alcohol  by  evaporation, 
and  diluted  to  a  known  volume.  An  aliquot  portion  is  distilled 
under  diminished  pressure,  the  distillate  is  diluted  to  a  known 
volume,  an  aliquot  part  of  it  is  oxidised  with  a  large  excess  of 
potassium  dichromate  and  dilute  sulphuric  acid  (say  5  c.c.  with 
50  c.c.  iV/lO  dichromate  solution  and  50  c.c.  20%  sulphuric  acid)  by 
heating  for  one  hour  in  a  pressure-bottle  in  the  water-bath,  and 
the  excess  of  dichi-omate  is  estimated  by  adding  potassium  iodide  and 
titrating  with  iV/10  sodium  thiosulphate  solution;  in  this  way,  the 
glycerol  is  determined.  An  aliquot  portion  of  the  filtrate  is  oxidised 
in  the  same  way  without  being  distilled  first ;  in  this  way,  the  sum  of 
the  glycerol  and  the  lactic  acid  is  determined  (CgH^-Og  i*equires  20). 

The  precipitated  barium  salts,  with  the  filter,  are  brought  into  a 
measuring  cylinder,  stirred  with  20  c.c.  of  water  containing  some 
sulphuric  acid,  diluted  with  alcohol  to  100  c.c,  and  filtered.  Of  the 
filtrate,  80  c.c.  are  mixed  with  0'5  c.c.  of  20%  potassium  acetate  solution, 
15  grams  of  powdered  potassium  chloride,  and  2  c.c.  of  acetic  acid,  and 
allowed  to  remain  for  twelve  hours ;  the  precipitated  potassium 
hydrogen  tartrate  is  then  filtered  off,  and  its  amount  determined  by 
titration.  The  filtrate  is  freed  from  alcohol  by  evaporation,  mixed 
with  50  c.c.  of  dilute  sulphux-ic  acid,  and  titrated  with  A/10  potassium 
permanganate  solution  ;  in  this  way,  the  malic  acid  is  determined 
(C^HjjO^  requires  60).  The  oxidised  liquid  is  evaporated  to  dryness 
with  quartz  sand,  the  residue  is  extracted  with  ether,  the  extract  is 
evaporated,  and  the  succinic  acid  left  is  weighed. 

The  alcohol  is  estimated  by  neutralising  another  portion  of  the 
original   mixture,  distilling  off   the   alcohol,  and  oxidising  a  portion 
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of   the  distillate  with   dichromate  and    sulphuric  acid   as  described 
above  (CgHgO  requires  20). 

Tue  acetic  acid  is  estimated  by  distilling  another  portion  of  the 
original  mixture,  and  titrating  the  distillate.  C.  F.  B. 

Estimation  and  Colour  Reactions  of  Glycuronic  Acid. 
K.  U.  LEFiDVRE  and  Bernhard  Tollenb  {Ber.,  1907,  40,  4513—4523  ; 
Zeitsch.  Ver.  deut.  Zuckerind.,  1907,  57,  1097—1110.  Compare 
Neuberg  and  Neimann,  Abstr.,  1905,  ii,  426;  Tollens,  ibid.,  559). — 
When  boiled  with  hydrochloric  acid,  glycuronic  acid  yields  fur- 
furaldehyde  and  carbon  dioxide  (Glinther  and  Tollens,  Abstr.,  1890, 
1352;  Chalmot  and  Tollens,  Abstr.,  1891,  5G8;  Mann  and  Tollens, 
Abstr.,  1895,  ii,  335).  On  this  reaction,  the  authors  have  based  two 
methods  of  estimating  glycuronic  acid ;  in  the  first,  the  f  urf  uraldehyde 
is  converted  into,  and  weighed  as,  its  phloroglucide ;  in  the  second,  the 
carbon  dioxide  evolved  is  absorbed  and  weighed.  The  weight  of  the 
phloroglucide  is  one-third  and  that  of  the  carbon  dioxide  one-quarter 
of  the  glycuronic  acid.  Details  are  given  of  estimations  with  gly^ 
curonic  acid,  euxanthic  acid,  magnesium  euxanthate,  and  sodium 
urochloralate  in  which  the  error  does  not  exceed  1 — 1*5%.  By  the 
first  method,  piuri  (Indian-yellow)  is  found  to  contain  18%  to  19-5% 
of  glycuronic  acid,  equivalent  to  43"1%  to  46*7%  of  euxanthic  acid  ; 
Gi-aebe,  Aders,  and  Heyer  (Abstr.,  1902,  i,  39)  found  piuri  to  contain 
39%  to  46%  of  euxanthic  acid.  To  estimate  pentoses  and  glycuronic 
acid  in  presence  of  each  other,  the  amount  of  glycuronic  acid  is 
determined  by  the  carbon  dioxide  method  and  one-third  of  its  weight 
.substi-acted  from  the  phloroglucide,  the  remainder  of  this  being 
equivalent  to  the  pentoses. 

Piuri  is  found  to  contain  1*39%  of  nitrogen  which  is  only  partly 
accounted  for  by  the  presence  of  small  amounts  of  hippuric  acid,  and 
a  substance  which  is  probably  Wi-toluic  acid ;  another  specimen  con- 
tained benzoic  acid. 

Contrary  to  Bial's  (Abstr.,  1902,  ii,  703)  and  Sachs's  (Abstr.,  1907, 
ii,  135)  statements,  glycuronic  acid  reacts  with  Bial's  orcinol  reagent, 
but  more  slowly  than  the  pentoses  and  only  on  continued  heating  of 
the  reaction  mixture.  The  green  coloration  can  be  detected  with 
00025  nig.  of  xylose,  0-005  mg.  of  arabinose,  and  0-025  mg.  of 
glycuronic  acid.  With  phloroglucinol  in  presence  of  ferric  chloride, 
glycuronic  acid  forms  a  dirty  red,  turbid  solution,  which  gives  a 
spectrum  with  a  band  at  the  Z'-line  less  marked  than  the  band  lying 
to  tlio  right  of  the  Z'-lino  in  the  pentose-phloroglucinol  spectrum. 

G.  Y. 

Detection  and  Eetimation  of  Benzoic  Acids  in  Ketchups, 
Fruits,  and  Ciders.  Hakuy  S.  Keeu  (./.  Amer.  Chem.  ^'oc,  1907,  29, 
1026  — 1629). — 'i'ho  Kami»lc  is  acidified  with  sulphuric  acid,  the  benzoic 
acid  is  extracted  witli  (ililoroforiu,  and  the  latter  is  evaporated  in  a 
current  of  air  in  a  special  apparatus.  Tlio  residue  is  then  boated  at 
260"  in  a  current  of  air,  and  t  Ik-  voljitiliscd  b(!n/,oit;  acid  absorbed  in 
aqueous  sodium  hydro.xido.      Krom  tiiis,  it  is  recovered  by  acidifying 
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the  solution  and  shaking  with  chloroform,  and  the  residue  left  on 
evaporation  is  then  tested  for  benzoic  acid  by  converting  it  first  into 
wi-dinitrobenzoic  acid  and  this  into  ammonium  diaminobenzoic  acid, 
which  has  a  characteristic  appearance. 

The  quantitative  estimation  is  based  on  the  fact  that  calcium 
benzoate  is  fairly  soluble  in  cold  water.  The  chloroform  residue  of 
the  acid  is  treated  with  a  definite  amount  of  milk  of  lime,  and  the 
benzoic  acid  is  calculated  from  the  amount  of  calcium  found  in  the 
solution  after  allowing  for  dissolved  calcium  oxide,  as  found  by  a 
blank  experiment.  L.  de  K. 

Estimation  of  Fat  in  Skimmed  Milk.  R.  Leze  (Compt.  rend.^ 
1907,  145,  817— 818).— Three  litres  of  the  skimmed  milk  are  heated 
to  a  temperature  of  40°  and  treated  with  60  c.c.  of  a  solution 
prepared  by  dissolving  20  grams  of  sodium  hydroxide  in  180  c.c.  of 
ammonia  and  diluting  to  a  volume  of  250  c.c.  The  treated  milk  is 
then  subjected  to  centrifugal  action,  a  small  apparatus  being  used,  and 
the  cream  thus  separated  is  used  for  the  analysis,  the  estimation  of 
the  fat  being  made  by  Gerber's  pi'ocess.  W.  P.  S. 

Estimation  of  Some  Alkaloids  by  Means  of  Picrolonic  Acid. 
Hermann  Matthes  and  0.  Rammstedt  [Zeitsch,  anal.  Chem.,  1907,  46, 
565 — 574). — Cotarnine,  codeine,  and  morphine  give  insoluble  pre- 
cipitates when  treated  with  picrolonic  acid,  and  this  reaction  may  be 
used  for  the  estimation  of  these  alkaloids  in  preparations  such  as 
tablets,  powders,  &c.  A  tablet,  or  a  quantity  of  the  powder, 
equivalent  to  about  0'05  gram  of  alkaloid  is  dissolved  in  10  c.c.  of 
water,  the  solution  is  filtered,  and,  after  washing  the  filter  and 
insoluble  residue,  the  filtrate  is  treated  with  2'0  c.c.  of  iV/10  alcoholic 
solution  of  picrolonic  acid.  The  mixture  is  placed  aside  for  fifteen 
hours  at  the  ordinary  temperature,  after  which  time  the  precipitate  is 
collected  on  a  weighed  filter,  washed  with  water,  dried  at  110",  and 
weighed.  The  precipitates  have  the  following  formulae :  cotarnine 
picrolonate,  Cj2I^i504N,C^qH805N^  ;  codeine  picrolonate, 

Ci3H2,03N,CioH305N„ 
and    morphine    picrolonate,    C^^HjgOgNjCjQHgOgN^    (compare    Abstr., 
1907,  ii,  592).  W.  P.  S. 

Estimation  of  Cystine  in  Urine.  J.  F.  Gaskell  (/.  Physiol., 
1907,  36,  142 — 149). — The  addition  of  acetone  renders  the  acetic  acid 
method  of  estimating  cystine  a  trustworthy  one.  In  five  cystine 
calculi,  cystine  crystallised  in  hexagons,  but  it  may  crystallise  in  other 
forms.  The  specific  rotation  of  cystine  dissolved  in  ammonia  is 
—  97*5°,  and  dissolved  in  hydrochloric  acid  -  223°.  Hair-cystine  and 
calculus-cystine  are  identical.  W.  D.  H. 

Estimation  of  Indigotin  in  Indigo-yielding  Plants.  Cyril 
Bergtheil  and  Kichard  V.  Brigus  {J.  !Soc.  Chem.  Ind.,  1907,  26, 
1172 — 1174). — The  modifications  of  the  persulphate  and  isatin  methods 
suggested  by  Orchardson,  Wood,  and  Bloxam  (Abstr.,  1907,  ii,  415)  are 
considered  by   the  authors  to  be  useless   in   ordinary   practice,   both 
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leading  to  untrustworthy  results  unless  the  exact  indican-content  of 
the  sample  is  known  previously  and  the  methods  adjusted  accordingly. 

W.  P.  S. 

Analysis  of  Indigo  (III)  and  of  the  Dried  Leaves  of  Indogofera 
Arrecta  and  Indigofera  Sumatrana.  R,  Gaunt,  F.  Thomas,  and 
W.  POPPLEWELL  Bloxam  (/.  Soc.  CJiem.  hid.,  1907,  26,  1174—1182). 
— As  the  result  of  continued  use  of  the  tetrasulphonate  method,  the 
authors  consider  that  the  claims  for  accuracy  made  for  this  process 
(Abstr.  1906,  ii,  819)  are  fully  substantiated.  For  the  analysis  of  the 
leaf,  the  isatin  method  is,  at  present,  the  only  trustworthy  one ;  the 
product  obtained  from  it  has  been  proved  to  be  almost  chemically  pure 
indirubin.  As  the  formation  of  indirubin  can  only  originate  fi'om  the 
indoxyl  liberated  from  the  indican  on  hydrolysis,  the  quantity  of 
indirubin  obtained  must  be  a  true  expression  of  the  amount  of  this 
substance  which  is  present.  W.  P.  S. 

Titration  of  Tannin  by  Means  of  Iodine.  Ferdinand  Jean 
{Ann.  Chim.  anal.,  1907,  12,  426—427). — A  reply  to  Cormimbceuf 
(A-bstr.,  1907,  ii,  994).  The  author  states  that  the  iodine  process  is 
trustworthy,  but  the  titration  should  take  place  in  a  solution  contain- 
ing excess  of  sodium  hydrogen  carbonate.  L.  de  K. 

Vanillin-Hydrochloric  Acid  as  a  Test  for  Albumin  and 
Tryptophan.  Leopold  Eosenthaler  {Chem.  Zentr.,  1907,  ii,  946  ; 
from  Apoth.  Zeit.,  1907,  22,  678).— Winckel  has  shown  {Apoth. 
Zeit.,  1905,  22,  209)  that  several  fruit  juices  and  substances  con- 
taining ferments  give  a  violet  coloi-ation  with  vanillin  and  hydro- 
chloric acid,  and  has  concluded  that  this  is  a  characteristic  reaction  of 
ferments.  In  the  present  paper,  it  is  pointed  out  that  albumin, 
globulin,  and  casein  give  a  violet  coloration  with  vanillin  and 
hydrochloric  acid  ;  likewise  also  tryptophan,  but  not  phenylalanine, 
tyrosine,  histidino,  or  pyrrolidine-2-carboxylic  acid.  W.  H.  G. 

Estimation  of  Pepsin  by  Means  of  Edestin.  Ernst  Fuld 
and  Louis  A.  Levison  (Biochem.  Zeitsch.,  1907,  6,  473— 501).— The 
method  is  based  on  the  principle  that  edestin  (the  crystalline  protein 
from  hemp  seeds)  is  precipitated  by  sodium  chloride  from  its"  solution 
in  O-S'X,  hydrochloric  acid,  Init  that  tiio  products  of  its  digestion  are  not 
so  procipitatetl.  Accordingly,  the  minimum  quantity  of  gastric  juice  is 
found,  whicli,  when  added  to  a  delinito  volume  of  the  edestin  solution, 
prevents  tlio  formation  of  a  precipitate  when  solid  sodium  chloride  is 
added  after  half  an  hour's  incubation.  G.  IJ. 
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Influence  of  Temperature  on  the  Optical  Properties  of 
Dissolved  Substances.  C.  Cheneveau  {Compt.  rend.,  1907,  145, 
1332 — 1334.  Compare  Abstr.,  1907,  ii,  920). — The  index  of  refraction 
of  a  dissolved  substance  varies  slightly  with  the  temperature ;  the 
variation  of  the  optical  constant  K  [K=A/c,  where  A  =  «5-l  or 
(ug^  -  l)l{ng^ +  2),  and  c  is  the  concentration  in  grams  per  litre]  with 
the  temperature  is  due  to  the  change  of  volume  of  the  solution,  and 
the  relation  is  expressed  by  the  equation  Kt  —  Kt  [1  +mit'  -t)^  where 
m  is  the  mean  coefficient  of  expansion  of  the  solution.  The  calculated 
and  observed  values  of  the  optical  constant  in  the  cases  of  solutions 
of  sodium  chloride,  potassium  chloride  (Bender,  Abstr.,  1900,  ii,  461  ; 
1902,  ii,  437),  potassium  nitrate,  and  chloral  hydrate  are  tabulated  in 
the  original.  M.  A.  W. 

Rotatory  Power  in  Solutions.  Thomas  S.  Patterson  {Ber., 
1908,  41,  113 — 120). — Polemical.  A  reply  to  Walden's  criticisms 
(Abstr.,  1907,  ii,  519)  of  Patterson  and  Thomas  (Abstr.,  1907,  ii, 
322).     See  also  Walden  (Abstr.,  1906,  ii,  209).  E.  F.  A. 

Origins  of  Stereochemistry.  Emanuale  Patern6  {Atti  R. 
Accad.  Lincei,  1907,  [v],  16,  ii,  717 — 719). — A  question  of  priority. 

T.  H.  P. 

Optical  Properties  and  Electron  Theory.  H.  Eefle  {Ann. 
Physik,  1907,  [iv],  24,  672— 708*).— The  dispersion  of  benzene, 
a-bromonaphthalene,  and  methyl  iodide  has  been  measured  for  wave- 
lengths in  the  visible  spectrum.  The  results  are  discussed  in  reference 
to  Drude's  theory  of  dispersion,  according  to  which  it  is  possible  to 
calculate  a  limiting  value  (p)  for  the  number  of  freely  vibrating 
electrons  in  the  molecule,  this  value  depending  on  the  composition  and 
constitution  of  the  molecule  in  the  same  way  that  the  refraction 
equivalent  does.  The  values  of  p  are  calculated  for  a  large  number 
of  compounds,  the  dispersion  of  which  was  measured  by  Landolt, 
Briihl,  and  others,  and,  from  these  molecular  values,  constants  are 
deduced  which  represent  the  values  of  p  for  various  atoms  and 
radicles,  and  also  for  double  and  triple  linkings  and  for  the  benzei.e 
and  naphthalene  rings.  In  aliphatic  compounds,  the  various  atoms 
have  the  same  value  of  p  as  they  have  in  aromatic  compounds  when 
directly  attached  to  the  benzene  ring.  When  prtsent  in  aromatic 
compounds  and  not  directly  attached  to  one  of  the  six  carbon  atoms  of 
the  ring,  the  values  of  p  are  different.  In  nitrogen  compounds,  the 
values  of  p  tor  carb  )n,  hydrogen,  and  oxygen  are  different  from  the 
values  found  in  compoumls  not  containing  nitrogen.  Between  10° 
and  30°,  the  numbers  are  independent  of  the  tempeiature. 

H.  M.  D. 
*  And  Zeilsch.  physikul.  Chcm.,  1907,  61,  399—421. 
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Spectra  of  the  Alkali  [Metals].  CarlKukge  {Physihal.  Zeitsck, 
1908,  9,  1 — 2). — It  is  pointed  out  that  the  new  series  of  lines 
observed  by  A.  Bergmann  {Diss.,  Jena,  1907)  in  the  ultra-red  region 
of  the  emission  spectra  of  potassium,  rubidium,  and  cfesium  are 
similarly  related  to  the  lines  in  the  first  subsidiary  series  as  the  lines 
in  the  principal  series  are  to  those  in  the  second  subsidiary  series. 

H.  M.  D. 

The  Variations  of  the  Absorption  Bands  of  Didymium  and 
Erbium  Salts  in  a  Magnetic  Field.  Jean  Becquerel  (Compt. 
rend.,  1907,  145,  1412—1415.  Compare  Abstr.,  1906,  ii,  317,  421  ; 
1907,  ii,  147). — The  a'.chor  has  extended  his  investigation  on  the 
variations  of  the  absorption  bands  of  rare  earth  salts  in  a  magnetic 
field  at  low  temperatures  (this  vol.,  ii,  3),  and  in  the  present  paper 
the  results  obtained  with  didymium  chloride  and  nitrate  and  mixtures 
of  the  two,  didymium  sulphate  oxalate,  and  fluoride  and  erbium 
chloride  are  recorded.  The  soluble  salts  were  dissolved  in  alcohol, 
and  the  insoluble  salts  suspended  in  alcohol  and  solidified  by  means 
of  liquid  air.  With  the  exception  of  the  oxalate  and  fluoride  of 
didymium,  the  absorption  bands  of  all  these  salts  suffered  displace- 
ment when  placed  in  a  magnetic  field,  and  the  author  draws  the 
conclusion  that  the  influence  of  the  magnetic  field  on  the  change  of 
period  of  the  corpuscles  producing  a  band  is  independent  of  the 
temperature,  and  also  of  other  conditions  which  tend  to  modify  the 
band ;  the  amount  of  displacement  of  a  band  in  a  magnetic  field  of 
known  strength  appears  to  be  a  characteristic  px'operty  of  the 
oscillating  system. 

The  author  is  of  opinion  that  it  is  premature  to  put  forward  any 
hypothesis  in  explanation  of  the  curious  result  that  rays  which  are 
circularly  polarised  in  the  same  direction  are  not  all  displaced  in  the 
same  sense  by  a  magnetic  field.  M.  A.  W. 

Influence  of  Temperature  Changes  on  the  Absorption  in 
Solid  Substances.  Jean  Becquerel  {Pltysikal.  Zeitsch.,  1907,  8, 
929 — 942). — The  author  has  investigated  the  changes  which  take 
place  in  the  absorption  bands  of  certain  crystals  containing  rare 
earths  (xenotime,  tysouite)  when  these  are  subjected  to  different 
temper.itures.  The  bands  were  examined  in  mo^t  cases  at  +25°  and 
at  -188°. 

In  general,  the  absorption  bands  are  shifted  towards  the  smaller 
wave-lengths  when  the  temperature  is  lowered,  although  certain  bands 
move  in  the  opposite  direction.  The  width  of  the  bands  diminishes 
with  fall  of  temperature,  and  in  mo.st  cases  the  intensity  of  the 
absorption  increa.ses.  If  the  widths  of  the  bands  are  measured  by 
the  distances  between  the  two  points  which  correspond  with  maximum 
disturbance  on  the  curve  of  dispiMsion,  it  is  found  that  these  are 
proportional  to  the  squ.are  root  of  the  absolute  temperature. 

Some  observations  on  the  emission  spectra  of  phosphorescing  sub- 
stances at  the  temperature  of  liquid  air  indicate  that  similar 
temperature  effects  are  to  be  met  with  in  this  case.  H.  M.  D. 
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Cause  of  the  Emission  of  the  Principal  Series  Lines  of  the 
Alkali  Metals  and  the  Doppler  Effect  in  Canal-  and  Anode- 
Rays.  Carl  Fredenhagen  {Physikal.  Zeitsch.,  1907,  8,  927 — 929). — 
Another  explanation  is  given  of  the  experimental  observations  which 
have  led  Gehrcke  and  Reichenheim  (Verhandl.  Fhys.  Ges.,  1906,  8, 
559,  and  1907,  9,  76)  to  the  view  that  the  Z)-lines  are  emitted  by 
positively  charged  sodium  atoms.  The  facts  also  agree  with  the  view 
that  collisions  between  sodium  and  oxygen  atoms  are  the  cause  of  the 
Z>-line  emission.  This  theory  derives  strong  support  from  the  experi- 
mental observation  that,  whilst  the  intensity  of  the  anode-i-ay  emission 
from  anodes  containing  sodium  compounds  increases  as  the  exhaustion 
becomes  more  complete,  the  Z>-line  emission  decreases  in  intensity. 
It  is  also  consistent  with  Lenard's  observation  that  the  Z)-lines  are 
due  to  electrically  neutral  particles.  H.  M.  D. 

Reactions  in  Ultra-violet  Light.  Hermann  Thiele  [Ber.,  1907, 
40,  4914 — 4916). — In  the  experiments  described,  the  source  of  light 
was  a  mercury  lamp  constructed  of  quartz  ;  the  vessels  were  likewise 
composed  of  quartz.  Hydrogen  peroxide  is  formed  in  small  quantities 
when  water  is  exposed  to  the  ultra-violet  rays,  but  a  0'3%  solution  of 
hydrogen  peroxide  is  decomposed  quickly.  Formic  acid  is  decomposed 
into  carbon  dioxide,  carbon  monoxide,  and  an  inflammable  gas. 
The  formation  of  water  from  hydrogen  and  oxygen,  of  carbon  dioxide 
from  carbon  monoxide  and  oxygen,  of  chlorine  from  hydrogen  chloride 
and  air  (Deacon's  process),  and  of  nitrite  from  iV/10  potassium  nitrate 
are  accelerated  when  exposed  to  ultra-violet  rays.  W.  R. 

Phosphorescence  at  Low  Temperatures.  Joseph  de  Kowalski 
(Compt.  rend.,  1907,  145,  1270 — 1272). — The  phosphorescence  excited 
by  ultra-violet  light  in  alcoholic  solutions  of  the  nitrates  of  the  rare 
earths  and  of  phenanthrene,  anthracene,  and  anthraquinone,  when 
cooled  in  liquid  air,  and  its  persistence  after  extinction  of  the  exciting 
light,  has  been  studied.  When  the  solutions  (which  have  solidified)  of 
the  nitrates  of  the  rare  earths  are  exposed  to  the  light  from  a  mercury 
arc  lamp  (taking  a  current  of  4  amperes  at  25  volts),  they  become 
phosphorescent^  and  the  phosphorescence  has  a  relatively  long  duration 
(five  minutes)  after  extinction  of  the  lamp.  The  phosphorescence  of 
the  erbium  solution  is  green,  of  the  samarium  greenish-yellow,  and  of 
the  neodymium  violet,  but,  except  in  the  case  of  samarium,  the  intensity 
is  too  small  to  permit  measurement  of  the  emission  spectra.  The 
latter  for  samarium  is  composed  of  a  series  of  fine  lines.  The  solidified 
solution  of  phenanthrene  has  a  greenish-yellow,  of  anthracene  a  blue, 
and  of  anthraquinone  a  bright  green  phosphorescence.  The  phos- 
phorescence of  these  solutions  is  sufiiciently  intense  for  spectroscopic 
examination,  and  their  spectra  are  found  to  consist  of  thin  bands  and 
fine  rays.  Apparently  clearness  and  fineness  of  the  bands  are 
characteristic  of  phosphorescence  emission  spectra  at  low  tempera- 
tures. 

The  intensity  of  the  phosphorescence  varies  with  the  concentration 
of  the  solution  ;  saturated  solutions  exhibit  very  little  phosphorescence, 
probably   owing  to  crystallisation  of   the  solute  when   the  solution 
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solidifies.  The  intensity  of  the  phosphorescence  of  solutions  of 
authraquinone  and  anthracene  diminishes  gradually  with  their  con- 
centration, but  that  of  phenanthrene  solution  reaches  a  maximum  at 
a  concentration  of  about  0-2%.  The  non-observance  of  a  maximum 
intensity  in  the  first  two  cases  is  perhaps  due  to  the  slight 
solubility  of  anthracene  and  anthraquinone  in  alcohol.  E.  H. 

Measurement  of  the  Absorption  Coeflacients  of  Radium 
Emanation  in  Solutions  and  Mixtures.  Martin  Kofler 
{Fhysikal.  Zeitsch.,  1908,  9,  6 — 8). — The  influence  of  foreign 
substances  on  the  solubility  of  radium  emanation  in  water  at  18° 
has  been  examined.  M-jtallic  salts  and  sucrose  diminish  the  solu- 
bility, the  diminution  being  greater  the  greater  the  concentration  of 
the  dissolved  substance.  When  the  absorption  coefficients  for  solutions 
of  different  metallic  salts  of  the  same  density  are  compared,  it  is  found 
that  the  coefficient  increases  as  the  molecular  weight  of  the  dissolved 
substance  increases.  The  solubility  of  the  emanation  in  ethyl  alcohol- 
water  mixtures  increases  rapidly  with  the  proportion  of  ethyl  alcohol 
in  the  mixture.  H.  M.  D. 

Radioactivity  of  Air  Over  the  Open  Sea.  Carl  Runge  [Chem. 
Zentr.,ld07,  ii,  1353;  from  JVachr.  K.  Ges.  Wiss.  Gottingen,  1907, 
211 — 229). — A  wire,  18  metres  long,  charged  to  a  very  high  negative 
potential,  was  fixed  to  the  mast  of  a  vessel  on  the  open  sea.  After 
thirty  hours,  it  was  wound  on  a  small  frame,  and  its  activity  measured 
by  the  electroscope.  The  cause  of  the  activity  cannot  be  due  only  to 
radium  emanation,  because  a  noticeable  activity  remained  after  that 
induced  by  radium  must  have  disappeared.  The  values  obtained  do 
not  agree  with  the  rate  of  decay  of  activity  induced  by  thorium. 
Comparative  experiments  with  radium  emanation  performed  in  the 
laboratory  indicate  that  over  the  open  sea  some  other  source  of  radio- 
activity must  exist ;  the  curve  of  decay,  logarithmically  plotted, 
resembles  somewhat  that  of  the  activity  induced  by  radium,  but  is  at 
first  steeper  and  finally  flatter. 

The  presence  of  radium  and  thorium  emanations  alone  serves  to 
account  for  the  activity  induced  in  a  wire  on  the  Hainberge  near 
Gottingen.  C.  S. 

Specific  Radioactivity  of  Uranium.  Herbert  N.  McCoy  and 
W.  II.  i;uss(7.  Anier.  Chem.  A'oc,  1907,  29, 1698— 1709).— The  values 
of  the  specilic  activity  of  uranium  in  pure  uranium  compounds  aud  in 
minerals  which  have  been  obtained  previously  have  been  determined 
from  measurements  with  a  distance  of  3-5- 4*5  cm.  between  the  active 
film  and  the  charged  electrode.  Since  it  has  been  shown  by  JBrngg 
and  Kleeman  {I'/ul.  Mag.,  1905,  [vi],  10,  318)  that  the  ranges  of 
radium-yl  and  radium-C  both  exceed  45  cm.,  it  follows  that  the  value 
given  for  tlio  specific  radioactivity  of  uranium  in  minerals  is  too  low. 
Measurements  have  now  boon  made  with  a  now  form  of  gold-loaf 
elect roscopo,  which  allows  a  distance  of  8-5  cm.  between  the  active 
film  and  tho  electrode.  With  this  instrument,  the  activity  oi  a  j)ure 
uranium  compound  was  the  .same  at  4  5  cm.  as  at  85  cm.  from   tho 
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electrode,  but  the  film  of  a  uranium  mineral  was  about  4%  more  active 
at  8  5  cm.  than  at  4 '5  cm.  For  these  determinations,  the  films  were 
deposited  on  perfectly  flat  surfaces,  and  the  observed  activity  was 
corrected  for  deficiency  due  to  loss  of  emanation. 

The  specific  activity  of  uranium  in  minerals  is  3616,  and  in  pure 
uranium  compounds  796.  Hence,  for  equal  uranium  content,  minerals 
fi'ee  from  thorium  are  4  5 4  times  as  active  as  pure  compounds.  The 
relative  activity  of  equilibrium  amounts  of  uranium  and  radium  in  a 
mineral  is  1'87.  The  range  of  uranium  is  about  3 "4  cm.,  and  it  is 
considered  probable  that  there  is  a  uranium  product  which  emits 
a-rays  with  a  range  of  3"25  cm. 

It  is  suggested  that  the  supposed  genetic  relationship  of  actinium 
to  uranium  is  due  to  the  disintegration  of  uranium-X  in  two  ways, 
one  giving  /3-rays  and  the  inactive  product  which  finally  produces 
radium,  and  the  other,  a  much  slower  change,  giving  a-rays  and 
actinium.  E.  G. 

Specific  Radioactivity  of  Thorium  and  the  Variation  of 
the  Activity  with  Chemical  Treatment  and  with  Time. 
Herbert  N.  McCoy  and  W.  H.  Ross  {J.  Amer.  Ghem.  Soc,  1907, 
29,  1709— 1718).— In  an  earlier  paper  (Abstr.,  1906,  ii,  415)  on 
the  radioactivity  of  thorium  minerals,  it  was  shown  that,  after 
deducting  the  activity  due  to  uranium  from  the  total  activity,  the 
residual  activity  was  proportional  to  the  percentage  of  thorium 
present.  The  same  conclusion  has  been  arrived  at  by  Boltwood  and 
by  Dadourian  (Abstr.,  1906,  ii,  415). 

Determinations  of  the  specific  activity  of  thorium  have  been  made 
with  films  deposited  on  flat  plates  and  under  such  conditions  that 
all  the  a-rays  reach  their  maximum  ranges  In  air  (compare  preceding 
abstraft),  and  the  value  1009  has  been  obtained. 

Experiments  have  been  carried  out  with  the  object  of  finding  a 
method  of  separating  radiothorium  from  thorium  by  chemical  means, 
but  without  success.  The  reduction  in  the  activity  of  thoi'ium  which 
is  effect>"d  by  certain  chemical  processes  is  due  to  the  removal  of 
mesothorium  and  the  consequent  gradual  decay  of  the  radiothorium. 
If  all  the  mesothorium  is  removed  in  the  preparation  of  pure  thorium 
dioxide,  the  activity  of  the  latter  will  fall  to  a  definite  minimum. 
From  the  activity  of  a  specimen  supposed  to  have  reached  this 
minimum,  it  has  been  calculated  that  the  period  of  mesothorium  is 
5 "5  years;  the  quantitative  changes  of  activity  with  time  of  a 
number  of  samples  of  the  oxide  have  been  found  to  agree  with  the 
values  calculated  on  this  assumption.  E.  G. 

Wehnelt  Cathode  in  High  Vacua.  Frederick  Soddy  {Physikal. 
Zeitsch.,  1908,  9,  8— 10).— Wehnelt  has  shown  that  currents  of 
considerable  intensity  can  be  passed  through  a  highly  exhausted 
tube  containing  a  platinum  cathode  coated  with  a  layer  of  calcium 
oxide  heated  to  a  temperature  of  1300 — 1400°.  Experiments  have 
been  made  to  ascertain  whether  this  phenomenon  is,  as  generally 
assumed,  independent  of  the  degree  of  exhaustion  of  the  apparatus. 

A  tube  containing  a  Wehnelt  cathode  and  a  calcium  anode  was  filled 
with  oxygen  in  order  to  remove  argon,  and  then,  by  connecting  the 
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tube  with  an  apparatus  containiDg  strongly  heated  calcium,  a  high 
degree  of  exhaustion  was  produced.  The  electrodes  were  then  con- 
nected with  a  batteiy  of  250  volts,  and  a  current  of  1-2  amperes  was 
passed  intermittently  in  order  to  allow  the  gases  evolved  by  the  heated 
cathode  and  the  tube  to  be  absorbed  by  the  heated  calcium  anode. 
The  current  was  finally  allowed  to  pass  continuously,  whereby  the 
calcium  anode  was  heated  to  its  vaporisation  temperature.  At  this 
point,  the  current  ceased  to  pass  through  the  tube,  and,  although  a 
feeble  intermittent  glow  was  subsequently  evident,  the  discharge  was 
insufficient  to  alfect  the  amperemeter.  By  means  of  an  induction  coil, 
it  was  found  possible  to  pass  a  current  between  the  heated  cathode 
and  a  second  anode,  and  when  this  became  hot  by  the  continued 
passage  of  the  current  from  the  coil,  a  sufficient  quantity  of  gas  was 
evolved  within  the  tube  to  enable  the  large  current  of  1  "2  amperes  to 
pass  again  from  the  cathode  to  the  first  anode. 

These  facts  indicate  that  the  phenomenon  associated  with  the 
Wehnelt  cathode  cannot  be  observed  in  very  high  vacua.  In  contrast 
to  the  view  that  the  large  currents  obtainable  with  this  electrode  are 
carried  entirely  by  the  emitted  electrons,  the  author  maintains  that 
the  observed  facts  indicate  that  these  currents  are  to  be  referi'ed 
almost  exclusively  to  the  residual  gas,  a  very  small  fraction  only  being 
carried  by  the  electrons  as  such.  H.  M.  D. 

Electrochemical  Equivalent  and  Temperature.  Friedrich 
KoHLRAUSCH  and  E,UDOLF  H.  Weber  (^er.  deut.  physikal.  Ges.,  1907, 
5,  681 — 696). — Experiments  are  recorded  the  object  of  which  was  to 
ascertain  if  temperature  has  any  measurable  influence  on  the  value  of 
the  electrochemical  equivalent.  The  method  of  experiment  consisted 
in  passing  a  current  through  a  solution  contained  in  a  U-tube,  the 
lower  part  of  which  was  kept  cool  by  immersion  in  ice-cold  water, 
whilst  the  solution  in  the  upper  portions  of  the  two  limbs  v\as  heated 
by  the  current  passing  through  it.  If  the  electrochemical  equivalent 
varies  with  the  temperature,  then  at  the  surface  of  sepai'ation  of  the 
hot  and  cold  solutions  ions  should  be  set  free,  and  these  may  be 
recognised  if  suitable  indicators  ai'e  present  in  the  solution.  To 
prevent  the  disturbances  resulting  from  convection  currents  at  the 
surface  of  separation,  it  was  found  necessary  to  gelatinise  the  solutions 
by  the  addition  of  arrowroot. 

The  solutions  examined  were  40%  sodium  nitrate,  40%  sodium 
chlorate,  30%  potassium  bromide,  and  26%  potassium  iodide,  litmus 
being  added  to  the  first  three  solutions  to  indicate  the  liberation  of 
alkali  metal  or  acid  ions  at  the  surface  of  temperature  change.  The 
starch  in  the  gelatinised  solution  furnishes  the  indicator  for  any 
liberated  iodine  ions  in  the  potassium  iodide  solution. 

The  results  obtained  are  in  all  cases  negative,  and  indicate  that, 
if  the  electrochemical  equivalent  varies  with  the  temperature  at  all, 
the  variation  must  bo  less  than  one-millionth  per  1"^  in  the  case  of 
sodium  nitrate,  sodium  chlorate,  and  potassium  bromide,  and  less  than 
one  ten-milliontli  per  1"  in  tiie  case  of  potassium  iodide.  If  there 
should  bo  a  tomporature-coeHicicnt  common  to  all  electrolytes,  then 
this  is  presumably  smaller  than  the  lowest  observed  maximum  value 
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(<1"10~').  To  this  extent,  the  electrochemical  equivalent  may  be 
regarded  as  independent  of  the  tempei'ature.  H.  M.  D. 

Emission  of  Negative  Ions  by  Heated  Metals  and  by  Heated 
Calcium  Oxide.  Fritz  Deininger  [Ber.  deut.  physikal.  Ges.,  1907, 
5,  674 — 680*). — The  emission  of  negative  ions  by  heated  platinum, 
carbon,  tantalum,  and  nickel,  and  by  the  same  elements  when  covered 
by  a  layer  of  calcium  oxide,  has  been  investigated  by  measuring 
the  saturation  currents  at  a  series  of  temperatures.  In  all  cases, 
Richardson's  formula  expresses  the  relationship  between  the  saturation 
current  and  the  temperature  of  the  heated  material.  The  number  of 
ions  emitted  by  the  uncovered  elements  increases  in  the  order :  nickel, 
platinum,  tantalum,  carbon.  When  the  heated  wires  are  coated  with 
a  thin  layer  of  calcium  oxide,  the  differences  disappear,  the  number  of 
ions  emitted,  although  very  much  greater,  being  in  all  cases  the  same. 

The  author  concludes  that  the  emission  of  negative  ions  by  heated 
metals  depends  very  much  on  the  nature  of  the  metallic  surface,  and  the 
frequently  observed  irregularities  are  to  be  attributed  to  variation  in 
the  nature  of  the  surface  layers.  H.  M.  D. 

Measurement  of  the  Variation  of  Specific  Heat  with 
Temperature.  Ernst  Lecher  {Ber.  deut.  physikal.  Ges.,  1907,  5, 
647 — 656). — A  new  method  of  measuring  specific  heats  of  metals  at 
high  temperatures  is  described.  The  metal,  in  the  form  of  a  wire 
3 — 4  mm.  in  diameter,  is  contained  in  an  evacuated  porcelain  tube 
heated  in  an  electric  furnace.  A  measured,  alternating  electric  current 
is  passed  for  a  known  interval  of  time  through  the  wire,  and  the  rise 
of  temperature  thereby  produced  is  measured  by  means  of  a  thermo- 
element in  contact  with  the  metal  under  examination.  Although  the 
method  only  yields  relative  specific  heat  values,  it  is  particularly 
suitable  for  the  determination  of  the  variation  of  the  specific  heat  with 
the  temperature,  for  it  gives  relative  specific  heats  at  definite  tempera- 
tures, whereas  ordinary  calorimetric  methods  give  only  mean  specific 
heat  values  over  considerable  ranges  of  temperature. 

The  results  obtained  for  nickel  and  ix'on  are  recorded  in  the  form  of 
curves.  From  these,  it  appears  that  the  specific  heat  of  nickel  rises 
with  the  temperature  and  attains  a  maximum  at  320°.  A  similar 
maximum  is  found  for  iron  at  about  740^.  In  a  footnote,  the  author 
alludes  to  the  possibility  that  the  observed  maxima  may  be  connected 
with  molecular  changes  in  the  metals,  and  prefers  to  regard  the 
measured  quantities  as  the  total  quantities  of  heat  required  for  the 
change  in  state  (Erwarmungsenergien).  H.  M.  D. 

Apparatus  for  Distillation  in  High  Vacua.  H.  Bueler  db 
Florin  {CJiem.  Zeit.,  1908,  32,  56). — In  the  apparatus,  which  is 
described  and  figured,  the  side  tube  of  the  distilling  bulb  is  fused  into 
the  receiver,  thus  doing  away  with  cork  or  rubber  connexions,  and  is 
surrounded  by  an  extension  of  the  air-bath  in  which  the  bulb  is 
heated.  The  receiver  is  jacketed,  and  may  be  heated  with  water  or 
steam  to  assist  in  the  removal  of  solidified  distillates.  G.  Y. 

A  Water  Thermostat  for  the  Normal  Temperature  of 
15°.  PoDA  {Zeitsch.  angew.  Chem.,  1907,  20,  2245— 2247).— The 
*  And  Ann.  Phijsik,  1908,  [iv],  25,  285—308. 
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author  has  devised  an  arrangement  for  maintaining  a  water-bath  at 
15°,  the  variations  in  temperature  amounting  to  less  than  01  of  a 
degree.  For  details,  the  description  and  diagram  in  the  original  must 
be  consulted.  G.  Y. 

New  Vapour  Pressure  Interpolation  Formula.  Emil  Bose 
{Physikcd.  Zeitsch.,  1907,  8,  944 — 951). — The  relationship  between 
vapour  pressure  and  temperature  is  accurately  represented  by  the 
equation  log;;  =  ^  +  B.I/T+  C.ljT^  +  DAjT^ii  low  valuesof  the  absolute 
temperature,  T,  are  excluded.  The  experimentally  determined  vapour 
pressure  values  for  eight  substances  (ethyl  alcohol,  water,  fluorobenzene, 
methyl  acetate,  ethyl  formate,  w-pentane,  chlorine,  and  ethyl  ether)  at 
temperatures  from  —  20°  to  +  140°  are  compared  with  the  requirements 
of  this  formula,  and  also  with  those  of  the  Nernst  formula : 
\ogp  =  A  +  BT+G\ogT+  DAfT.  The  mean  relative  deviations  of  the 
experimental  vapour  pressure  values  for  these  eight  substances  from 
those  calculated  ai-e  smaller  in  the  case  of  the  exponential  formula 
than  in  that  of  Nerost's  formula  if  ethyl  ether  is  excepted.  If  curves 
representing  the  deviations  as  a  function  of  tlie  temperature  are 
plotted,  the  closer  agreement  of  the  experimental  values  with  those 
calculated  from  the  new  formula  is  strikingly  evident.  This  is 
particularly  the  case  for  water,  fluorobenzene,  methyl  acerate,  and  ethyl 
formate,  the  deviations  being,  not  only  small,  but  quite  irregular  and 
attributable  to  small  errors  in  the  determination  of  the  vapour 
pressures.  The  exponential  formula  is  more  accurate  for  extrapolation 
to  higher  temperatures,  but  for  extrapolation  to  low  temperatures  the 
values  calculated  from  Nernst's  formula  are  more  accurate.    H.  M.  D. 

Thermodynamics  of  Non-homogeneous  Mixtures.  II. 
Emil  Bose  [with  Miss  B.  May  Clark]  (Physikal.  Zeitsch.,  1907,  8, 
951 — 957). — A  further  theoretical  consideration  of  the  relationship 
between  the  vapour  pressures  of  partially  miscible  liquid  mixtures 
and  the  heat  chanj;e  which  takes  place  on  mixing  the  two  liquids. 

McHsurements  of  the  heat  change  on  mixing  isobutyl  alcohol  and 
water  have  been  made  at  three  difFerent  temperatures.  At  20-76°,  the 
two  liquid  phases  contain  respectively  10%and  83%  of  isobutyl  alcohol  ; 
at  50-74°,  8%  and  82%,  and  at  60-72°,  6-5%  and  8 1%.  The  he;it  change 
which  Mccom|:)anies  the  formation  of  1  gram  of  saturated  solution  of  iso- 
butyl alcohol  in  water  is  at  the  three  temperatures,  -f  2-85,  -f  0  44,  and 
-  0-13  cals.  respectively.  The  heat  change  accompanying  the  formation 
of  1  gram  of  saturated  solution  of  water  in  z»obutyl  alcohol  at  the  same 
three  temperatures  is   -  1-97,   -  361,  and   -  436  cals.  respectively. 

The  partial  pressures  of  the  two  components  are  calculated  from  the 
thermal  measurements,  and  it  is  found  that  the  sums  of  the  partial 
pressures  are  in  close  agreement  with  the  total  vapour  pressures 
determined  experimentally  by  Konowaloff.  H,  M.  D. 

Molecular  Attraction.  VII.  Examination  of  Seven  Esters. 
.Tamkh  E.  Mills  (/.  I'lnjsical  C/iem.,  1907,  11,594  —  622.  Compare 
Abstr.,  1907,  ii,  226).— The  validity  of  the  equation  {L-E)/{l/d~ 
XJt^)  =  constant  is  further  tested  by  reference  to  experimental  data 
available  for  propyl  formate,  ethyl  acetate,  methyl  propionate,  propyl 
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acetate,  ethyl  pi'opionate,  methyl  butyrate,  and  methyl  ?sobutyrate. 
The  results  are  very  favourable,  and  therefore  furnish  additional 
support  to  the  view  that  the  attraction  between  the  molecules  of  a 
liquid  varies  inversely  as  the  square  of  their  distance.  Crompton's 
formula  for  the  heat  of  vaporisation  has  been  further  examined  ;  the 
values  given  by  this  formula  are  uniformly  too  high  at  low  vapour 
pressures,  but  at  high  vapour  pressures  in  the  vicinity  of  the  critical 
temperature  the  formula  is  accurate. 

Some  relations  at  the  critical  temperature,  already  discussed  in 
earlier  papers,  are  confirmed  for  the  seven  esters  which  have  been 
examined.  J.  C.  P. 

Thermochemical  Data  relating  to  the  Chlorinated  Com- 
pounds derived  from  Millon's  Base.  H.  Gaudechon  {Compt.  rend., 
1907,  145,  H21— 1425.  Compare  Abstr.,  1907,  ii,  621,  667).— The 
monohydrate  of  dimercuriammonium  chloride,  (NHg2CI)2,H20  (compare 
Andre,  Abstr.,  1899,  837),  prepared  either  by  neutralising  the  base, 
(NH2o).20,4H20,  with  Nj-2  HCl  or  by  dehydrating  the  dihydrate, 
(NHg2C])2,2H20,  or  by  the  limited  action  of  boiling  water  on  the 
compound  NHgoCljNH^Cl  or  NHgjCljSISrH^CI,  is  a  yellow,  amorphous 
substance.  The  dihydrate,  {'^^g.f!i\)^,2Yi.^0,  prepared  by  the  action  of 
ammonia  on  mercuric  chloride  or  on  the  compound  SHgOjHgClj,  is 
also  amorphous.  From  the  determination  of  the  heat  of  neutralisation 
of  the  base,  (NHg2)20,4H.,0,  with  Xj^  HCl,  and  the  heat  of  solution  of 
the  salt,  2NHg2Cl,H20  or  2NHg2Cl,2H20,  in  potassium  cyanide,  the 
heat  of  formation  of  the  salt,  2NHgoCl  (solid),  from  the  base 
(NHg2)oO  (solid),  and  hydrochloric  acid  (liissolved)  is  50-9  Cal.  ;  the 
corresponding  values  in  the  case  of  potassium  hydroxide,  barium 
oxide,  and  silver  oxide  are  27"4  Cal.,  27'7  Cal.,  and  41-2  Cal. 
respectively,  and  this  explains  why  Millon's  base  can  displace 
potassium,  sodium,  and  barium  from  solutions  of  their  chlorides. 

The  heat  of  formation  of  the  compound  NHg.,Cl,NH^Cl  or 
NHg2Cl,3NH4Cl  (solid)  from  the  salt,  NHgjCl  (solid),  is  156  Cal.  or 
18"4  Cal.  respectively,  and  is  comparable  to  the  heat  of  formation  of 
such  complex  salts  as  the  platinichlorides,  pla,tinibi'omide,  or  mercuri- 
cyanides.  M.  A.  W, 

Density  of  Liquids  below  Zero.  J.  Timmermans  {Bull.  Soc. 
chim.  Belg.,  1907,  21,  395— 402).— The  author  has  studied  the 
variation  of  density  (compared  with  that  of  water  at  4°)  with 
change  in  tempei'ature  of  the  liquids,  methyl  and  ethyl  alcohols,  ethyl 
ether,  acetone,  isobutyric  acid,  ethyl  acetate,  acetonitrile,  ethyl 
bromide,  chloroform,  ^'sopentane,  toluene,  chlorobenzene,  and  pyridine, 
below  0°.  The  liquids  were  repeatedly  distilled,  using  a  Young 
column,  until  their  boiling  points  were  constant  to  OOP,  and  were 
finally  distilled  from  a  powerful  dehydrating  agent.  The  variation  in 
density  was  determined  by  a  dilatometer  method,  temperatures  being 
measured  by  a  Callendar  platinum  resistance  thermometer.  The 
results  obtained  are  subject  to  a  maximum  error  of  ±00005.  For 
the  liquids  studied,  the  density  below  0°  varies  directly  with  the 
temperature  (below  zero).  A  table  is  given  showing  the  temperature 
interval  studied,  the  density  of  the  liquid  at  0°  (D^J),  the  coefficient 
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of  increase  in  density  per  degree  lowering  of  the  tempei'ature,  and  the 
densities  (1)  found  experimentally,  (2)  calculated  by  the  author's 
formula,  and  (3)  calculated  by  Young's  formula  at  a  definite  temper- 
ature arbitrarily  chosen  for  each  liquid.  In  no  case  was  a  maximum 
density  observed.  E.  H. 

Vapour  Density  Determinations  at  very  High  Tempera- 
tures. H.  VON  Wartenberg  {Zeitsch.  anorg.  Chem.,  1907,  56, 
320—336.  Compare  Abstr.,  1906,  ii,  161  ;  Nernst,  Abstr.,  1903, 
ii,  636). — The  vapour  densities  of  a  number  of  elements,  mainly 
metals,  have  been  determined  in  the  neighbourhood  of  2000°  by 
Nernst's  method  (loc.  cit.).  Some  slight  modifications  of  the  earlier 
arrangements  are  described ;  in  particular,  the  iridium  bulb  was 
coated  inside  and  outside  repeatedly  with  a  paste  of  magnesia  and 
magnesium  chloride,  and  heated  strongly  after  each  addition.  This 
coating  proved  much  more  satisfactory  than  that  used  previously. 
Argon  or  nitrogen  was  used  for  filling  the  bulb.  In  addition  to  the 
measurements  in  the  neighbourhood  of  2000°,  some  experiments  were 
made  at  lower  temperatures,  the  temperatures  up  to  1600°  being 
determined  by  means  of  a  thermocouple  in  the  bottom  of  the  bulb. 

The  apparent  average  molecular  weights  at  the  temperatures 
indicated  are  as  follows:  bismuth,  224  at  2070°;  antimony,  128  at 
2070°  ;  selenium,  200  at  1850°,  120  at  2100°  ;  tellurium,  160  at  2100°  ; 
lead,  225  at  1600  — 1870°  ;  thallium,  220  at  1320—1690°;  zinc,  72  at 
1200—2070°;  sulphur,  50  at  2070°.  The  agreement  of  separate 
observations  with  the  same  substance  is  only  moderate. 

The  results  show  that  all  the  metals  so  far  investigated  are 
monatomic  in  the  state  of  vapour  at  the  highest  temperatui'es. 

From  the  temperatures  at  which  rapid  volatilisation  of  the  metals 
takes  place,  the  following  boiling  points  have  been  estimated 
approximately:  thallium,  1280°;  lead,  1580°;  silver,  2050—2100°. 
Tin,  gold,  copper,  magnesium,  and  aluminium  boil  above  2200°. 

The  results  obtained  by  the  author  and  by  previous  observers  for 
the  dissociation  of  the  elements  of  the  sulphur  and  phosphorus 
groups  are  tabulated.  By  means  of  Nernst's  equation  connecting 
equilibrium  and  temperature,  the  energy  required  for  the  dissociation 
of  a  diatomic  into  a  monatomic  molecule  is  estimated  at  90,000  Cal. 
for  the  elements  of  the  sulphur  group,  and  80,000  Cal.  for  those  of 
the  phosphorus  group. 

Incidentally,  it  is  shown  that,  contrary  to  the  statement  of  Cooke 
(Abstr.,  1906,  ii,  539),  the  density  of  zinc  is  the  same  in  argon  as 
in  nitrogen,  so  that  the  suggestion  of  this  observer,  that  zinc  may 
form  a  compound  witli  argon,  is  incorrect.  Attempts  to  obtain  argon 
in  combination  with  aluminium  or  magnesium  were  unsuccessful, 
neither  did  argon  combine  with  iridium  under  the  conditions  of  the 
experiments.  Q.  S. 

Application  of  the  Method  of  Limiting  Densities  to  Organic 
Vapours.  PiiiMn-io  A.  (Jiiyk  {('ompt.  reii<l.,  1907,  145,  1330—1331). 
—  Using  tho  oxpcriuipnta!  valuos  obtained  by  IJauisav  and  Stoelo 
(Abstr.,  1903,  ii,  (535)  for  tlio  densities  and  CMinprcs.silMJitios  of  the 
vapours   of    tho    organic    conii!ound>,  ethyl    ether,    hexaue,    methyl 
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alcohol,  di/sobutylbenzene,  ?i-octane,  and  toluene,  the  authors  have 
calculated  the  corresponding  values  of  the  gas  constant  R  from  the 
relation  R  =  M/L(l  —  Al).  The  results  show  that  the  values  of  R  are 
not  constant,  but  decrease  as  the  ci'itical  temperatures  of  the  vapours 
under  consideratioo  increase  ;  and  the  author  concludes,  provisionally, 
that  the  extrapolation  methods  which  give  the  coefficient  Al  are 
insufficient  (compare  Berthelot,  Abstr.,  1898,  ii,  502  ;  1907,  ii,  154). 

m;  a.  w. 

Viscosity  of  Solutions.  I.  Clerk  Ranken  and  William  W. 
Taylor  {Trans.  Roy.  Soc.  Edin.,  1906,  45,  397— 406).— The  viscosity 
of  aqueous  solutions  of  potassium  chloride,  chlorate,  ferrocyanide  and 
ferricyanide,  of  ammonium  iodide,  mercuric  chloride  and  cyanide,  and 
of  carbamide  has  been  determined  for  a  series  of  concentrations  and 
temperatures.  In  regard  to  the  dependence  of  the  relative  viscosity 
on  the  concentration,  the  results  indicate  that  the  relative  viscosity 
of  all  solutions  passes  through  at  least  one  minimum,  the  position  of 
this  being  determined  by  the  nature  of  the  dissolved  substance  and 
the  temperature. 

For  all  the  solutions  examined,  with  the  exception  of  mercuric 
cyanide,  the  relative  viscosity  increases  with  rise  of  temperature. 
For  electrolytes,  the  rate  of  increase  is  very  much  greater  than  for 
non-electrolytes ;  in  this  respect,  mercuric  chloride,  which  is  but 
slightly  ionised,  ranges  itself  with  the  non-electrolytes. 

At  low  temperatures,  aqueous  solutions  of  carbamide  exhibit 
"  negative  viscosity,"  and  thus  furnish  an  exception  to  the  general 
rule  that  this  is  only  exhibited  by  aqueous  solutions  of  electro- 
lytes. 

The  effect  of  the  addition  of  an  electrolyte  or  non-electrolyte  to 
pure  water,  and,  on  the  other  hand,  to  a  solution  which  has  the  same 
viscosity  as  pui-e  water,  is  found  to  be  the  same  if  the  quantities 
added  are  small.  H.  M.  D. 

Viscosity  and  Conductivity.  Kurt  Arndt  {Zeitsch.  Eleklrochem., 
1907,  13,  809— 812).— The  rule  which  says  that  the  product  of 
maximum  equivalent  electrolytic  conductivity  and  viscosity  is  inde- 
pendent of  the  temperature  and  of  the  nature  of  the  solvent  is  tested 
for  fused  sodium  metaphosphate  and  mixtures  of  it  with  boron 
trioxide.  Between  the  melting  point  and  about  900°,  the  viscosity 
diminishes  very  rapidly,  whilst  the  conductivity  is  a  linear  function 
of  the  temperature  ;  the  rule  is  therefore  not  even  approximately  true  ; 
above  about  900°,  however,  the  viscosity  diminishes  more  slowly,  and 
the  rule  holds  good.  It  is  al>o  shown  that  above  900°  the  product  of 
viscosity  and  equivalent  conductivity  is  constant  for  mixtures  con- 
taining from  100%  to  0'5%  of  sodium  metaphosphate.  If  the  dissocia- 
tion of  the  metaphosphate  increases  with  dilution,  the  more  dilute 
solutions  should  be  relatively  better  conductors  than  the  more 
concentrated  ones ;  since  this  is  not  the  case,  the  author  draws  the 
conclusion  that  the  salt  is  completely  dissociated  even  in  the  pure 
state  at  900°.  T.  E. 
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Spectrophotometry,  Viscosimetry,  and  Electric  Signs  of 
Solutions.  Charles  Henry  {Compt.  rend.,  1907,  145,  1415 — 1417). 
— The  results  obtained  by  Mayer,  Schaeffer,  and  Terroiue  (this  vol., 
ii,  24)  on  the  effect  of  traces  of  acids  and  alkalis  on  the  size  of 
colloidal  granules  are  in  agreement  with  those  observed  by  the 
author  on  the  effect  of  traces  of  chlorine  water  on  solutions  or 
colloidal  suspensions  of  dyes  (auramine,  crystal-ponceau,  or 
methylene-blue).  In  the  case  of  the  solutions,  the  molecular  aggre- 
gates are  increased  in  size,  and  the  viscosity  of  the  solution  is 
diminished,  and  in  the  case  of  the  colloidal  suspensions  the  granules 
are  diminished  in  volume  and  the  viscosity  of  the  solution  is  increased 
by  the  addition  of  chlorine  water.  M.  A.  W. 

Permeabilities  of  Collodion,  Gold-beaters'  Skin,  Parchment 
Paper,  and  Porcelain  Membranes.  S.  Lawrence  Bigelow  {J. 
Amer.  Chem.  Soc,  1907,  29,  1675— 1692).— In  an  earlier  paper 
(Bigelow  and  Gemberling,  Abstr.,  1907,  ii,  933),  the  results  of 
experiments  on  the  permeability  of  collodion  membranes  under 
pressures  varying  from  50  mm.  to  250  mm.  and  at  temperatures 
between  1°  and  35^  were  recorded.  Apparatus  is  now  described  by 
means  of  which  determinations  have  been  made  through  a  much 
greater  range  of  pressure  and  temperature  on  the  rate  of  the  passage 
of  water  through  collodion,  gold-beaters'  skin,  parchment  paper,  and 
porcelain.  The  permeabilities  of  the  different  membranes  are  com- 
p  ired.  The  results  show  that  the  i-ate  of  passage  of  water  through 
the  molecular  interstices  of  these  membranes  conforms  to  the  laws 
regulating  the  rate  of  passage  of  liquids  through  capillary  tubes. 

E.  G. 

Diffusion  of  Electrolytes  in  Aqueous  Solution.  B.  Lino 
Vanzktti  {Atti  R.  Accad.  Lincei,  1907,  [v],  16,  ii,  696—702.  Com- 
pare this  vol.,  ii,  20). — Into  aqueous  solutions  of  alkali  haloid  and 
silver  nitrate  the  author  dips  the  two  vertical  ends  of  a  horizontal 
capillary  tube  filled  with  water.  The  length  of  the  tube  beneath  the 
surface  must  be  the  .same  for  the  two  solutions,  which  must  stand  at 
the  s  vme  level  and  have  the  same  sp.  gr.  The  position  at  which  the 
silver  haloid  is  deposited  in  the  capillary  is  then  noted.  It  is  found 
that,  in  the  same  time,  potassium  chloride,  bromide,  and  iodide 
traverse  almost  equal  paths  in  the  capillary  tube.  The  positions  of 
the  layers  of  precipitate  formed  can  be  calculated  approximately  by 
assuming  that  the  molecules  of  both  the  silver  and  alkali  salts  move 
with  velocities  equal  to  the  means  of  the  velocities  of  migration 
of  thoir  respective  ions.  T.  H.  P. 

Crystal-Systems  and  Optical  Interference-Figures  of  Liquid 
Crystals.  Daniel  Voul.^ndek  {Zeitsch.  physikal.  Chem.,  1907,  61, 
166  170).  —  Licjuid  crystals  of  ethyl  azoxybromocinnamate  were 
observed  to  have  the  form  of  tetragonal  bi pyramids  with  straight 
edges.  Iiitorferenco  figures  in  convergent  polarised  light  wei'e  seen 
with  li(|ui(i  cry.-stals  of  several  substances,  and  are  best  shown  by  ethyl 
aiii.sylidoneaminociuuamate.  All  liquid  crystals  are  optically  uni- 
axial. L.  J.  S. 
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Velocity  of  Crystallisation  of  Isomorphous  Mixtures.  Maurice 
Padoa  {Atti  R.  Accad.  Lincei,  1907,  [v],  16,  ii,  695 — 696). — Bogojaw- 
lenski  and  Sacharoff 's  investigations  on  the  velocities  of  crystallisation 
of  mixtures  of  isomorphous  substances  (Abstr.,  1907,  ii,  751),  although 
extending  over  a  greater  range  of  concentrations  than  the  author's 
experiments  (Abstx*.,  1904,  ii,  390),  are  in  accord  with  the  latter,  and 
hence  lead  to  the  conclusions  drawn  by  the  author  {loc.  cit.).  With  some 
of  the  substances  examined  by  the  author,  the  maximum  velocity  of 
crystallisation  was  only  maintained  over  a  very  small  temperature 
interval,  whilst  in  other  cases,  this  maximum  could  not  be  attained 
practically.  In  these  instances,  the  velocities  of  crystallisation  of  the 
pure  substances  and  of  their  mixtures  were  compared  at  equal  degrees 
of  supercooling.  This  procedure  the  author  defends,  as  his  results 
were  only  qualitative.  T.  H.  P. 

Solution  in  a  Dissolved  Solid.  Charles  L.  Parsons  {J.  Physical 
Chem.,  1907,  11,  659 — 680). — The  explanation  suggested  (this  vol., 
ii,  105)  for  the  solubility  of  glucinum  hydroxide  in  glucinum  sulphate  is 
capable  of  a  wider  application.  The  assumption  of  a  complex  in  cases 
where  the  freezing  point  of  a  solution  of  two  solutes  is  abnormally 
high  is  not  always  necessary,  for  a  dissolved  solid  may  itself  act  as  a 
solvent.  Camphor  dissolved  in  aqueous  acetic  acid  raises  the  freezing 
point  of  the  latter  and  lowers  its  conductivity,  and  yet  no  assump- 
tion of  complexes  is  made  here.  So,  also,  it  is  possible  that  iodine 
dissolves  readily  in  potassium  iodide  solution,  not  because  a  complex  is 
formed,  as  is  generally  assumed,  but  because  iodine  is  soluble  in 
potassium  iodide  just  as  iodine  is  more  soluble  in  aqueous  alcohol 
than  it  is  in  water.  The  author's  view  is  supported  by  the  observation 
that  the  iodine  and  potassium  iodide  can  be  partially  separated  by 
dialysis,  whereas  in  cases  of  undoubted  complex  formation,  for  example, 
in  potassium  silver  cyanide  solutions,  no  such  separation  by  dialysis 
takes  place.  The  dialysis  experiments  with  potassium  silver  cyanide 
solutions  show  that  the  formation  of  any  other  complex  than 
KAg(CN)2  is  highly  improbable.  Further  dialysis  experiments  with 
boric  acid  dissolved  in  borax  solutions  show  that  the  boric  acid  is  to 
be  regarded  as  mixed  with  the  borax  rather  than  combined  with  it  as  a 
polyboi-ate ;  there  is  no  need  in  this  case  to  assume  the  existence  of 
complex  molecules.  J.  C.  P. 

Adsorption  and  the  Behaviour  of  Casein  in  Acid  Solutions. 
T.  Brailsford  Kobertson  {J.  Biol.  Chem.,  1908,  4,  35 — 44). — It  is 
questioned  whether  adsorption  or  mechanical  affinity  exibts  at  all, 
and  the  theory  that  proteins  form  adsorption  compounds  is  considered 
to  be  premature  and  unproved.  W.  D.  H. 

Influence  of  Acids  and  Bases  on  the  Absorption  of  Acidic 
and  Basic  Dyes  by  Wool.  Louis  Pelet-Jolivet  and  N.  Andersen 
{Compt.  rend.,  1907,  145,  1340 — 1341).— The  authors  have  deter- 
mined the  amount  of  crystal-ponceau  and  methylene-blue  absorbed 
by  wool  in  the  presence  of  varying  amounts  of  hydrochloric, 
sulphuric,  or  phosphoric  acids,  or  of   sodium  hydroxide.     The  amount 
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of  crystal-ponceau  absorbed  increases  with  the  increasing  acidity 
of  the  bath,  the  greatest  absorption  taking  pLace  with  hydrochloric 
acid  and  the  least  with  phosphoric  acid,  whilst  the  amount  of 
mpthylene-blue  absorbed  diminishes  under  the  same  conditions.  In  an 
alkaline  bath,  almost  no  crystal-ponceau  is  absorbed,  but  methylene- 
blue  shows  a  maximum  absorption. 

These  results  are  in  accordance  with  the  colloidal  theory  of  dyeing 
(compare  this  vol.,  ii,  18).  M.  A.  W. 

Physico-chemical  Researches  on  Lecithin  and  Cholesterol. 
Otto  Porges  and  E.  Neubauer  [Biochem.  Zdtsch.,  1907,  7,  152 — 177. 
Compare  Abstr.,  1903,  i,  301). — An  investigation  of  the  properties  of 
emulsions  prepared  by  tedding  an  ethereal  solution  of  lecithin  or  an 
acetone  solution  of  cholesterol  to  distilled  water,  and  subsequently 
removing  the  organic  solvent.  The  suspension  of  lecithin  is  homo- 
geneous and  stable  ;  it  can  be  filtered,  and  resembles  a  colloidal  solution  ; 
the  cholesterol  suspension  is  not  very  stable  by  itself,  but  becomes  so 
in  the  presence  of  albumin  or  of  lecithin. 

The  general  conclusion  arrived  at  is,  that  lecithin  is  a 
"  hydrophilous  "  colloid,  and  cholesterol  a  "  suspension  "  colloid  (these 
terms  are  from  Hijber's  "  Physikalische  Chemie  der  Zelle  und  Gewebe." 
Hydrophilous  colloids  increase  the  viscosity  of  the  solvent,  and 
suspension  colloids  do  not.  Solutions  of  the  former  approximate  more 
closely  to  true  solutions). 

In  comparing  the  efficiency  of  various  salts  of  the  alkali  metals  as 
lecithin  precipitants,  the  anions  and  cations  are  found  to  be  in  the 
same  order  as  that  observed  by  Pauli  for  the  precipitation  of  albumin 
(Abstr.,  1903,  i,  299;  1904,  i,  356).  Lecithin  solutions  are  peculiar  in 
not  being  precipitated  by  concentrated  (nor  by  very  dilute)  solutions  of 
salts  of  the  alkali  metals,  but  only  by  solutions  the  concentration  of 
which  lies  between  certain  limits.  The  precipitation  of  lecithin  by 
salts  of  other  metals  is  also,  for  the  most  part,  closely  analogous  to  the 
precipitation  of  albumin  (Pauli).  With  several  salts  of  the  heavy 
metals,  the  phenomenon  is  complicated  by  the  occurrence  of  two 
precipitation  zones,  separated  by  a  region  of  intermediate  concentra- 
tions in  which  no  precipitation  occurs.  The  precipitation  reactions  of 
cholesterol  are  much  more  uniform  than  those  of  lecithin,  and  show 
great  similarity  to  those  found  by  Buxton  and  Shaffer  for  mastic 
suspensions  (Abstr.,  1906,  ii,  839). 

Lecithin  and  cholesterol  suspensions  are  precipitated  by  acids  and 
dissolved  by  alkalis,  indicating  anodic  convection.  Accordingly,  both 
are  precipitated  by  cathodic  colloids  at  a  certain  optimal  concentration. 
Ciiolesterol  can,  for  instance,  bo  precipitated  by  albumin  (at  a  certain 
relative  concentration  and  in  neutial  solution),  but  not  by  mastic,  which, 
like  cholesterol,  is  electronegative.  Lecithin  and  cholesterol  form  a 
colloidal  compound  with  each  other,  since  tho  former  protects  the  latter 
jigainst  precipitation  liy  .salts. 

The  biological  application  of  the  results  is  also  discussed.  G.  B. 

Colloidal,  Amorphous,  and  Crystalline  States.  P.  P.  von 
\Vi;iMAUN  {Chevi.  Zentr.,  1907.  li,  1293  —  1294;  from  Zeit.  chem.  hid. 
Kultoide,  1907,  2,  70 — 83). — The  observation  that  the  appearance  and 
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structure  of  the  precipitate  of  barium  sulphate,  obtained  by  tlio 
reaction  between  manganese  sulphate  and  barium  thiocyanate  in 
aqueous  solution,  depend  essentially  on  the  concentrations  of  both  of 
the  participating  salts,  led  the  author  to  extend  his  researches, 
with  the  following  results.  Equal  volume^  of  normal  solutions  of 
different  salts,  which  yield  very  sparingly  soluble  precipitates,  are 
mixed  at  various  dilutions,  and  the  precipitates  examined  macro- 
scopically,  microscopically,  and  ultramicroscopically.  Gelatinous 
precipitates  are  formed  at  concentrations  so  much  the  smaller  the 
less  soluble  the  precipitate,  the  more  viscous  the  solutions,  and  the 
more  complex  the  reacting  substances.  Precipitates  such  as  the 
hydrated  oxides  of  aluminium  or  silicon  are  obtained  gelatinous  on 
account  of  their  slight  solubility  ;  they  can  be  obtained  in  crystals  by 
a  very  slow  reaction  in  very  dilute  solution.  Moreover,  numerous 
crystalline  substances  have  been  obtained  in  a  gelatinous  or  quasi- 
gelatinous  state  by  the  addition  of  substances  which  lower  the 
solubility  (for  example,  alcohol  in  the  case  of  the  sulphates  of  calcium, 
strontium,  barium,  and  lead),  or  by  increasing  the  concentration 
(easily  applicable  with  very  viscous  salt  solutions,  or  with  substances 
the  solubility  of  which  does  not  exceed  10""^  per  100  grams  of  water). 

When  a  proportionality  exists  between  the  solubility  and  the  con- 
centration at  which  a  precipitate  separates  in  the  gelatinous  state, 
conclusions  can  be  drawn  as  to  the  order  of  magnitude  of  the  solu- 
bility of  the  precipitate,  that  of  aluminium  hydroxide  being  10  ~^  to 
10 ~^  per  100  grams  of  water  at  the  boiling  point,  and  those  of  the 
hydroxides  of  iron  and  silicon  in  water,  and  of  barium  sulphate  in 
alcohol,  being  still  smaller. 

By  continuously  increasing  the  concentrations  of  the  reacting 
solutions,  the  average  size  of  the  resulting  crystals  increases  from  the 
invisibly  minute,  through  those  of  ulti^amicroscopic  dimensions 
(crystalline  suspensions,  sols),  to  those  of  microscopic  magnitude  ;  the 
last  reach  a  maximum  (microcrystalline  precipitates),  and  then  the 
size  of  the  crystals,  still  with  solutions  of  increasing  concentration, 
begins  to  diminish,  until,  finally,  invisibly  minute  crystals  are  again 
obtained  (undifferentiated,  transparent  jellies). 

The  crystalline  nature  of  precipitates  formed  at  very  small  or  at 
very  great  concentrations  cannot  be  proved  optically  ;  nevertheless, 
the  characteristic  properties  of  fiocculent  and  gelatinous  precipitates 
(such  as  increased  solubility  and  vapour  tension,  lower  melting  point, 
and  increased  absorptive  capacity),  as  well  as  their  conversion  into 
distinctly  microcrystalline  precipitates,  can  be  attributed  to  the 
properties  of  crystalline  substances  in  an  exceedingly  minute  state  of 
division. 

The  author  states  the  following  conclusions  :  (1)  the  so-called 
colloidal,  amorphous,  and  crystalline  states  are  general  properties  of 
matter  ;  (2)  colloidal  and  amorphous  states  are  modifications  of  the 
crystalline.  Irreversible  sols  represent  suspensions  of  very  finely- 
divided,  crystalline  substances  which  have  lost  the  power  of  cohering 
to  form  lai'ger  aggregates  in  consequence  of  the  too  slight  mobility  of 
the  crystalline  particles  and  the  too  great  viscosity  of  the  medium. 
Sols  of  complex,  reversible  colloids,  such  as  gluten,  are  limit  cases  of 
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true  solutions ;  their  coagulation  by  cooling  is  identical  with  the 
ordinary  phenomenon  of  crystallisation,  but  the  crystals  do  not  attain 
visible  magnitudes  because  they  have  lost  the  power  of  coherence  in 
consequence  of  the  complexity  of  the  molecule.  A  gelatinous  sub- 
stance consists  of  a  crystalline,  sponge-like  framework,  which  is 
impregnated  with  the  solution  of  the  substance  existing  before,  or 
pi'oduced  by,  a  reaction.  The  size  of  the  crystals  varies  according  to 
the  conditions  of  formation,  from  the  ultramicroscopically  invisible  to 
the  microscopically  visible ;  so-called  amoi'phous  pi*ecipitates  are 
crystalline  particles  of  distinctly  greater  dimensions  than  those  of 
typical  gelatinous  substances  ;  (3)  the  fundamental,  and  possibly  the 
sole,  cause  of  the  formation  of  amorphous  and  gelatinous  precipitates, 
as  opposed  to  crystalline,  is  found  in  the  different  conditions  of  their 
formation,  which  is  influenced  by,  or  is  dependent  on,  the  relative 
velocity  of  formation  of  the  substance  in  the  solution,  the  complexity 
of  the  substance,  and  the  viscosity  of  the  medium  ;  (-1)  in  markedly 
gelatinous  media,  the  velocity  of  diffusion  and  of  reaction  is  small,  and 
often  practically  nil ;  (5)  crystalline  structure  is  conditioned  by  the 
internal  symmetry  of  the  elementary  crystalline  particles  of  sub- 
stances ;  this  symmetry  is  not  destroyed  by  the  passage  into  the 
liquid  and  gaseous  phases.  The  increase  in  mobility  causes  the 
particles  to  deviate  from  directions  parallel  to  their  elements  of- 
symmetry.  The  viscosity  of  very  concentrated  solutions,  or  of  molten 
sub.stances  near  the  solidifying  point,  is  caused  by  the  striving  of  the 
particles  to  move  parallel  to  one  another,  a  striving  whiih  cannot  be 
fulfilled  under  the  given  conditions  of  temperatui'e  and  pressure. 
Identical  conditions  must  hold  for  the  transformation  from  the  liquid 
to  the  solid,  and  from  the  gaseous  to  the  liquid,  states.  C.  S. 

Possibility  of  Determining  the  Mass  of  Suitable  Precipitates 
by  Observation  of  their  Rates  of  Settling.  S.  Kohn  {Chem. 
Zeit ,  19U7.  31,  1'287). — An  attempt  to  determine  the  mass  of  a  precipi- 
tate by  comparing  its  rate  of  settling  when  suspended  in  a  liquid 
with  the  rates  observed  for  known  masses  of  the  same  substance. 
The  method  emplo)ed  is  to  shake  the  washed  precipitate  with  a  liquid 
in  which  it  is  insoluble  in  a  measuring  cylinder,  and  to  observe  the 
times  in  which  the  upper  surface  of  the  precipitate  falls  through 
equal  intervals  ;  the  results  are  compared  with  the  rates  of  settling 
of  two  precipitates  of  known  mass,  one  of  greater,  the  other  of  less, 
mass  than  that  to  be  determined.  Details  quoted  of  experiments 
with  barium  carbonate  and  ferric  hydroxide  show  that  the  rate  of 
settling  of  a  precipitate  is  only  approximately  proportional  to  its 
mass  ;  hence  the  error  of  the  method  diminishes  with  the  differences 
between  the  masses  of  the  thn  e  precipitates.  The  observations  for 
the  first  two,  or  even  three,  intervals  must  be  discarded  as  abnormal 
in  con.seqnence  of  the  persistence  of  the  movement  of  the  liquid  after  the 
mixing.  The  rates  of  settling  of  different  precipitates  are  comparable, 
of  course,  only  when  all  the  conditions  ol  their  precipitation  and 
8iib.sc(pietit  treatment  are  the  sune.  Ci.  V. 

Equihbrium  Relations  of  Chromates  in  Solution.  Milks 
S.  .SnEuiuLL  {J.  Amer.  Chcin.  ^'oc,  19U7,  29,  IGl  1  —  1075).— The  ecu- 
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ductivity  determinations  of  solutions  of  chromates,  dichromates,  and 
chromic  acid  carried  out  by  Walden  (Abstr.,  1888,  1008)  indicate  that 
chromic  acid  exists  in  solution  as  H.^CrO^  dii<sociating  into 

H-  +  HCrO;, 
or,  as  Ostwald  (Abstr.,  1888,  1009)  has  suggested,  as  HoCr20-  dis- 
sociating into  2H'  +  CroO-".  The  latter  view  has  been  generally 
accepted,  whilst  the  possible  existence  of  the  HOrO^  ion  has  been 
overlooked.  It  is  pointed  out  that  both  of  these  reactions  must  be 
taken  into  account  in  studying  the  constitution  of  chromic  acid 
solutions.  The  relative  amounts  of  the  HCrO^  and  CtoO-  ions  present 
depend  on  the  concentration  and  the  equilibrium  constant  of  the 
reaction  2HCrO;  =  H^  +  Cr.O/. 

[With  F.  Malcolm  Eaton.] — Cryo«copic  determinations  have  been 
made  with  dilute  solutions  of  chromic  acid  and  potassium  dichromate. 
The  depression  of  the  f.  p.  in  the  most  dilute  solutions  was  greater 
thnn  that  which  would  correspond  with  complete  ionisation  into 
Cr.^O^  and  H  or  K  ions,  and  the  presence  of  an  appreciable  quantity  of 
HCrO^  ions  was  indicated.  The  values  of  the  equilibrium  constant 
for  the  second  reaction,  that  is,  of  the  hydration  constant, 

/r^=CroO/7(HCrO;)2, 
were  calculated  and  found  to  be  61   from   the  potassium   dichromate 
and  27  from  the  chromic  acid  experiments. 

[With  Aldex  Merrill.] — Determinations  of  the  hydrolysis  of 
ammonium  chromate  in  dilute  solutions  were  made  by  measuring  the 
increase  of  conductivity  produced  by  the  addition  of  sufficient 
ammonia  to  diive  back  the  hydrolysis  completely  ;  the  value  of  the 
ionisation  constant,  K ^='K'  xCiO^'/JlCrO^',  at  18°  was  found  to  be 
5-7  X  10-7. 

[With  Donald  E.  Kuss.] — By  means  of  distribution  experiments,  the 
concentration  of  the  ammonia  in  chloroform  was  determined  which  is 
in  equilibrium  with  the  ammonia  produced  by  hydrolysis  in  dilute 
ammonium  chromate  solutions.  From  the  results,  the  ionisation 
constant,  ^.,  =H'  x  CrO;/HCrO/,  was  found  to  be  6-2  x  lO'^  at  18° 
and  7-4  x  lO"'^  at  25°,  and  is  thus  about  1/30  of  that  of  acetic  acid. 

Determinations  were  made  of  the  solubility  of  silver  chromate  in 
dilute  ammonia  at  25°,  and  the  value  of  the  solubility  product, 

(Ag-)2  X  cro;', 

was  calculated  and  found  to  be  9x10  i-,  the  corresponding  silver-ion  con- 
centration in  the  saturated  aqueous  solution  being  2-5  x  10~^  mols.  per 
litre.  Experiments  on  the  solubility  of  silver  chromate  in  dilute  nitric 
acid  showed  that,  in  acid  solutions  of  greater  strength  than  0-075iV, 
silver  chromate  is  decomposed  with  separation  of  silver  dichromate  as 
a  solid  phase.  Silver  dichromate  is  decomposed  by  water  or  nitric 
acid  solutions  of  lower  concentration  than  O'OG^V  with  separation  of 
silver  chromate.  From  these  results  and  the  solubility  product  of 
silver  chromate,  the  hydration  constant,  A'^,  the  ionisation  constant, 
K^,  and  the  solubility  product,  K=  (Ag')^  x  Cr.^0/',  for  silver  dichr-omate 
were  found  to  be  75,  8-4  x  10"'^,  and  2  x  lO"'''  respectively.  This  value 
of  the  solubility  product  is  equivalent  to  a  concentration  of  7'3  x  10"^ 
mols,  Ag  per  litre. 

Tiie   results  of  this  work  indicate  that  in  a  solution  of  potassium 
VOL.  xciv.  ii.  7 
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dichromate  containing  O'l  mol.  per  litre,  about  15%  of  the  salt  exists  as 
KHCrO^  and  85%  as  KoCrgOK,,  whilst  in  a  solution  of  concentration 
0-01  mol.  per  litre,  approximately  45%  is  present  as  KHCrO^. 

It  is  shown  that  the  results  obtained  are  in  accord  with  those  of 
Whetham  (Abstr.,  1903,  ii,  405)  on  the  conductivity  of  potassium 
dichromate  solutions,  and  of  Spitalsky  ( Abstr, ,  1907,  ii,  695)  on  the 
catalytic  decomposition  of  ethyl  diazoacetate  by  chromate  solutions, 
but  indicate  that  Spitalsky's  conclusion  that  dilute  solutions  of 
chromic  acid  and  potassium  dichromate  do  not  contain  any  considerable 
quantity  of  HCrO^  ions  is  incorrect.  E.  G. 

Equilibria  in  Ternary  Systems.  Luigi  Mascarelli  {Atti  R. 
Accad.  Lincei,  1907,  [v],  16,  ii,  691 — 694). — In  thw  case  when  the 
freezing-point  curve  of  a  binary  system  does  not  exhibit  a  maximum, 
it  may  give  indications  of  the  formation  of  an  additive  pi'oduct, 
although  no  conclusion  can  be  drawn  with  regard  to  the  proportions 
in  which  the  two  components  combine.  In  general,  it  is  theoretically 
possible  to  find  a  third  substance  capable  of  bringing  the  maximum 
temperature  corresponding  with  the  additive  compound  below  that  at 
which  this  compound  decomposes.  This  substance  should  have  no 
action  on,  and  should  not  be  isomorphous  with,  either  of  the  two  com- 
ponents or  the  additive  compound.  It  is  best  to  employ  a  third  sub- 
stance of  such  a  nature  that  the  freezing  points  of  the  two  components 
are  lowered  considerably,  whilst  the  eutectic  points  of  the  three 
binary  systems  formed  by  the  third  substance  with  the  two  com- 
ponents and  the  additive  compound  respectively  lie  near  to  the 
freezing  point  of  the  third  substance  itself.  These  theoretical  con- 
siderations are  to  be  tested  expei'imentally.  T.  H.  P. 

Hydrolytic  Fission  of  Acetylated  Hydroxycarboxylic 
Acids.  Julius  Eatu  {Annalen,  1907,  358,  98— 125).— Anschiitz 
and  Bertram  found  that  the  action  of  water  on  the  acetyl  derivatives 
of  lactic  and  glycollic  acids  leads  to  the  formation  of  acetic  acid  and 
the  hydroxy-acid,  the  hydrolysis  taking  place  slowly  at  the  ordinary, 
more  quickly  at  the  higher,  temperature  (Abstr.,  1906,  i,  966,  990).  In 
continuation  of  this  work,  the  present  author  has  studied  the  influence 
of  concentration  and  temperature  on  the  velocity  of  the  hydrolysis  of 
a  number  of  acetoxy-acids.  In  each  case,  the  velocity  constant  does 
not  vary  with  the  time  only  when  calculated  according  to  the 
equation  for  unimolecular  reactions.  This  reaction  between  acetoxy- 
carljoxylic  acids  and  water  must  therefore  be  intermediate  between 
Ostwald's  autocatalysis  and  true  catalysis ;  although  both  the  original 
substance  and  the  reaction  products  act  catalytically,  the  amount  of 
the  cataly.st,  that  is  of  tho  liydrogcn  ions  which  accelerate  the 
hydrolysis,  must  remain  approximately  unchanged  throughout  the  re- 
action. 'J'ho  innuciico  of  the  concentration  on  the  rate  of  liydrolysis 
varies  with  tho  acid  ;  in  most  cases,  tho  velocity  increases  with  the 
concentration,  but  in  some  the  rate  of  hydrolysis  is  almost  unaltered 
by  changes  in  tho  concentration,  whilst  tho  constant  for  acotylcitric 
acid    diminishes    with    increa.sing    concentration.      Of    tho    following 
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values  for  ^  obtained  for  the  acids  named,  the  first  is  with  v  =  9,  the 
second  with  ■y  =  54,  at  100°,  or  for  acetylcitric  acid  at  50°. 

Acetyl -kctic  acid,  0-05011,  0-02548;  acetylglycollic  acid,  0-06483, 
0-04001;  diacetyltartaric  acid,  0-16149,  0*11128 ;  acetylmalic  acid, 
0-10467,  0-09209 ;  acetylsalicylic  acid,  0-17842,  0-16976  ;  acetyl- 
mandelic  acid,  0-04423,  0-02548  ;  acetylcitric  acid,  0-12414,  0-27512. 

The  relation  of  the  velocity  constant  to  the  temperature  is  re- 
presented by  the  expression:  \ogK=a  +  bt ;  the  value  6  =  0-02713  is 
obtained  for  diacetyltartaric  acid ;  the  temperature-coefiicient  for 
intervals  of  10°  has  the  normal  value  1-87. 

Whilst  the  abnormal  behaviour  of  acetylcitric  acid  points  to  a 
relation  between  the  velocity  constant  and  the  constitution  of  the 
acetoxy-acid,  the  data  are  as  yet  insufficient  to  allow  of  any  definite 
conclusion.  G.  Y. 

Velocities  of  Catalytic  Reactions  in  Heterogeneous  Systems. 
Decomposition  of  Hydrogen  Peroxide  by  Means  of 
Platinum  Foil  Compared  -with  Catalysis  by  Colloidal 
Platinum.  I.  S.  Teletofp  (/.  Euss.  Fhys.  Chem.  Soc,  1907,  39, 
Chem.,  1358 — 1379). — In  order  to  determine  whether  ISTernst's 
hypothesis  regarding  the  velocity  of  reaction  in  a  heterogeneous 
system  is  also  applicable  to  catalytic  processes  (compare  Nernst,  Abstr., 
1904,  ii,  315),  it  is  necessary  that  both  the  surface  of  the  catalyst 
and  the  rate  of  stirring  of  the  reacting  substance  should  be  determined 
readily.  These  conditions  are  fulfilled  by  the  decomposition  of 
hydrogen  peroxide  by  platinised  platinum  foil.  Ordinary  platinum 
foil  does  not  produce  decomposition.  The  thickness  of  the  layer  of 
platinum-black  has  no  influence  on  the  reaction,  but  in  the  presence  of 
platinum  poisons,  such  as  hydrogen  sulphide,  carbon  disulphide,  etc., 
its  activity  is  destroyed ;  the  activity  can  be  restored  by  treating  the 
plate  with  concentrated  sulphuric  acid  at  150 — 200°,  The  reaction  is 
unimolecular,  and  the  thickness  of  the  layer  surrounding  the  plate, 
in  this  case  probably  pure  water,  through  which  the  hydrogen  peroxide 
diffuses,  can  be  calculated  from  the  formula  8  =  Z).  0^'-^^^y{0-4:34:oK).v 
(where  8  =  thickness  of  layer,  JD  —  the  diffusion  of  hydrogen  peroxide 
in  c.c.  per  minute,  0  =  surface  of  plate,  and  v  =  volume  of  the  solution). 
For  v  =  900  c,c.  and  0  =  20  c.c,  0-4343/ir=  0-004  at  25°  and  250 
revolutions  per  minute,  and  thus  8  =  0-014  mm.,  which  agrees  closely 
with  Brunner's  results  (Abstr.,  1904,  ii,  315).  Contrary  to  Henri's 
statement  (Abstr.,  1906,  ii,  13),  calculating  8  from  Bredig's  results,  it 
is  found  to  be  0-065  mm.  Towards  the  end  of  the  reaction,  especially 
in  concentrated  solutions,  K  diminishes,  owing  to  the  growing  passivity 
of  the  plate,  the  activity  of  which  cannot  be  restored  by  sulphuric 
acid  ;  it  is  probable  that  an  intermediate  oxidation  product  of  platinum 
is  formed  analogous  to  the  one  already  isolated  for  mercury.  In 
acetic  acid  solution,  the  reaction  is  slower,  but  it  is  still  unimolecular. 
In  sodium  hydroxides,  it  is  also  unimolecular,  and  A' rises  to  a  maximum 
in  solutions  containing  50— 100%  of  the  alkali.  In  this,  as  in  many 
other  respects,  the  behaviour  of  the  platinum  is  analogous  to  that  of 
ferments.  Both  in  the  case  of  the  platinum  plate  and  in  that  of 
colloidal  platinum,  A'  rises  28%  for  every  10°  rise  in  temperature.     In 

7—2 
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the  latter,  an  ultramicroscopic  examination  has  shown  that  the  velocity 
of  the  platinum  particles  varies  in  the  same  degree.  In  both  cases 
(but  especially  for  colloidal  platinum),  the  velocity  of  the  reaction  is 
largely  diminished  when  the  viscosity  of  the  reacting  solution  is 
increased  by  addition  of  sugar.  The  following  relations  for  reactions 
in  the  presence  of  a  platinum  plate  are  also  deduced:  K-^^j K.j  — 
0-^vJO.^v^  =  CjC^  and  Ii^  =  I\\{njn^)'i  (where  C^,C,^=  the  concentra- 
tion of  the  catalyst,  and  n  =  number  of  revolutions  of  the  stirrer 
in  the  given  time).  Z.  K. 

Evolution  and  Devolution  of  the  Elements.  A.  C.  and  A.  E. 
Jessup  {Phil.  Mag.,  1907,  [vi],  15,  21—55). — A  theory  of  evolution 
of  the  elements  based  on  astro- physical  observations  is  put  forward. 
According  to  spectroscopic  evidence,  matter  in  the  nebulous  stage  con- 
sists of  only  four  elements,  two  of  which  are  unknown,  the  third  being 
hydrogen,  and  the  fourth  helium.  These  original  elements  are  termed 
protons,  and  are  supposed  to  be  formed  from  primary  corpuscles 
(which  at  one  time  represented  the  only  form  of  matter)  by  an  aggre- 
gation into  stable  integral  systems.  By  a  process  of  condensation  of 
corpuscles  round  the  proton  groups,  other  atoms  are  supposed  to  be 
formed,  the  various  elements  representing  groupings  of  maximum 
stability  in  a  gradual  and  continuous  process. 

The  authors  consider  that  evolution  takes  place  both  along  the 
vertical  groups  of  the  periodic  table  and  along  the  hoi'izontal  series. 
The  improbability  of  the  existence  of  more  than  four  original  elements, 
considered  in  conjunction  with  the  apparent  existence  of  considei'ably 
more  groups,  leads  to  the  hypothesis  that  at  least  one  of  the  protons 
has  given  rise  to  more  than  one  product  of  evolution.  The  alkali 
metal  group,  the  alkaline  earth-metal  group,  and  the  group  of  inert 
elements  are  supposed  to  have  been  evolved  respectively  from  the  first 
(hydrogen),  the  second  (proto-glucinum),and  the  fovirth  (helium)  protons. 
From  the  third  proton  (proto-boron),  the  tervalent  elements,  boron, 
aluminium,  scandium,  yttrium,  lanthanum,  and  ytterbium,  have  been 
produced  by  "direct"  evolution, and  in  this  case  "indirect  evolution"  has 
also  taken  place  with  the  production  of  quadrivalent  carbon.  Carbon 
gives  rise  directly  to  silicon  and  indirectly  to  nitrogen,  oxygen,  and 
fluorine.  Silicon,  by  similar  indii-ect  processes,  in  which  hereditary 
influence  plays  an  important  part,  is  supposed  to  have  given  rise  to  all 
the  elements  lying  between  titanium  (atomic  weight,  48"1)  and  arsenic 
(75).  With  the  exception  of  manganese,  these  in  turn  appear  to  have 
given  rise  to  direct  evolution  products  of  the  same  valency.  A  new 
form  of  the  periodic  table  in  which  the.se  ideas  find  expression  is 
put  forward ;  this  table  contains  the  elements  arranged  in  seven- 
teen vertical  groups.  For  details  respecting  the  relationships  expressed 
by  the  evolutionary  grouping  of  the  elements,  the  original  must  be 
consulted.  IMoiition  may  here  be  made  of  tlie  fact  that  the  incom- 
plete table  of  elements  given  by  Cuthbertson  and  Metcalfe  {Phil. 
Trans.,  1U07,  A,  207,  l."{5)  from  observations  on  the  refractivities  of 
the  olomonts  agrees  closely  with  that  of  the  authors. 

With  regard  to  the  processes  of  condensation,  which  result  in  the 
formation  of  assemblages  of  corpuscles  or  "  rings  "  around  the  original 
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pi'oton  aggregates,  it  is  supposed  that  all  the  principal  chemical  proper- 
ties of  each  element  are  determined  by  the  structure  of  the  ring, 
that  "  direct  "  evolution  along  vertical  groups  corresponds  with  the 
addition  of  similar  rings,  and  "indirect"  evolution  along  horizontal 
series  with  the  addition  of  dissimilar  or  ''  distorted "  rings.  Each 
"  ring  "  is  supposed  to  consist  of  assemblages  of  corpuscles  in  sets  of 
eight,  but  a  certain  number  of  corpuscles  (for  distinction  termed 
"electrons")  are  attached  in  a  different  manner  to  the  ring 
system.  The  number  of  such  differentiated  corpuscles  determines 
the  valency  of  an  element,  and  chemical  combination  is  due  to  the 
tendency  of  the  electrons  to  yield  sets  of  eight  electrons  which  in 
some  way  constitute  electrically  neutral  systems. 

The  last  two  sections  of  the  paper  deal  with  the  existence  of  quanti- 
tative relationships  between  the  atomic  weights  and  the  possibility  of 
explaining  the  degradation  of  the  radioactive  elements  by  devolution 
processes  governed  by  influences  similar  to  those  which  regulate  the 
evolution  of  the  elements.  An  outcome  of  this  idea  is  the  view  that 
the  a-particles  emitted  by  the  various  radioactive  substances  are 
identical  with  one  or  other  of  the  four  protons.  The  values  obtained 
for  the  masses  of  the  a-particles  are  not  inconsistent  with  this  view. 

H.  M.  D. 

Significance  of  the  Atomic  Hypothesis.  W.  A.  Kurbatoff 
{J.  Buss.  Phys.  Chem.  Soc,  -1907,  39,  1181—1216,  1216— 1218).— A 
theoretical  discussion  of  the  validity  of  atomic  hypotheses.  The 
relation  between  the  atomicity  of  the  elements  and  their  electrical  and 
heat  conductivities  and  other  properties  are  discussed  at  length.  It  is 
most  probable  that  the  metals  are  all  monatomic,  whilst  most  of  the 
other  elements  are  diatomic,  and  with  the  exception  of  sulphur  are 
never  more  than  tetra-atomic ;  highly  complex  association  only  occur- 
ring by  the  union  of  unlike  individuals.  Tables  are  given  showing 
that  KjKi  is  a  constant  appi-oximately  for  the  metals  of  each  group  in 
the  periodic  system  (where  ^=  atomic  electrical  conductivity  at  m.  p. 
in  absolute  temperature,  and  K^  =  electrical  conductivity  at  1/2,  1/3,  1/4 
this  temperature.  Thus,  for  Zn  at  692°,  Z=  50-0,  at  692/2—273  =  73°, 
^^=125,  K/K^^  2-50).  These  constants,  as  well  as  similar  con- 
stants for  thermal  conductivity  and  other  properties  of  the  metals,  also 
show  the  usual  periodicity  in  reviewing  them  from  right  to  left  of  the 
periodic  table.  For  the  metals,  the  temperature  playing  an  analogous, 
but  not  identical,  part  with  that  played  by  the  critical  temperature  for 
liquids  will  probably  be  the  m.  p.  of  the  metal  at  zero  pressure,  but 
for  practical  purposes  the  m.  p.  at  the  ordinary  pressure  can  be  taken. 
A  table  is  given  showing  that  at  the  temperature  1/3  m.  p.  (calculated 
as  above),  the  atomic  heat  of  the  elements  with  but  very  few  exceptions 
=  6  ±0-5.  Z.  K. 

Certain  Relations  between  the  Atomic  Weights  of  the 
Elements.  Delauney  (Compt.  rend.,  1907,  145,  1279— 1280).— The 
atomic  weights  of  the  elements  can  be  represented  with  considerable 
accuracy  by  ratios  of  the  type  A'^/n,  where -4  and  ware  whole  numbers  ; 
thus,  helium,  22/1 ;  potassium,  1475  ;  bromine,  39^/19,  Ac.     Moreover, 
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for  closely  related  elements,  the  divisors  (n)  are  in  some  instances 
approximately  the  same  or  in  regular  progression.  Thus  cadmium, 
mercury,  and  zinc  have  the  values  15^2,  20^/2,  and  142/3,  whilst 
lithium,  rubidium,  and  caesium  have  132/24,  472/26,  and  612/28 
respectively.  In  other  cases,  however,  related  elements  have  widely 
different  divisors,  whilst  unrelated  elements  have  similar  ones.  These 
anomalies  can,  however,  be  eliminated  if  the  more  general  ratio 
{Aa)^lna^,  where  a  is  a  whole  number,  be  employed.  Thus  the  value 
for  potassium  (142/5)  can  be  made  comparable  with  that  of  sodium 
(222/21)  by  taking  a  =  2,  when  the  former  value  becomes  28-/20.  The 
divisors  for  a  family  of  elements  often  fall  into  a  regular  series  ;  thus 
for  boron,  scandium,  yttrium,  lanthanum,  and  aluminium  the  atomic 
weights  are  represented  by  IP/ll,  232/12,  342/13,  502/18,  and  252/23. 

E.  H. 

The  so-called  Physico-chemical  Atomic  "Weights  and  the 
Calculation  of  the  Weight  of  a  Normal  Litre  of  Gases. 
GusTAv  D.  HiNRiCHS  (Chevi.  Zentr.,  1907,  ii,  1290;  from  Mon.  sci., 
1907,  [iv],  21,  II,  581—583.  Compare  Abstr.,  1893,  ii,  316,  317  ; 
1906,  ii,  197). — The  author  denies  the  possibility  of  obtaining  accurate 
atomic  weights  by  weighing  gases,  because  the  so-called  physico- 
chemical  methods  only  confirm  the  gravimetric  methods  which  he  has 
shown  to  be  false,  and  depend  on  gas  theories,  in  particular,  that  of 
van  der  Waals. 

The  weight  of  a  normal  litre  can  be  calculated  by  multiplying  the 
absolute  atomic  weight  by  44'655  mg.  The  discrepancy  in  the  cases 
of  hydrogen  and  carbon  dioxide  between  the  calculated  values  and 
those  found  experimentally  by  Leduc  and  by  Rayleigh  indicates  that 
the  molecular  volumes  of  these  gases  are  only  0'9936  of  those  of 
oxygen,  nitrogen,  and  carbon  monoxide.  C.  S. 

Are  the  Stoichiometric  Laws  Intelligible  without  the 
Atomic  Hypothesis?  Otto  Kuhn  {Chem.  Zeit.,  1908,  32,  55 — 56. 
Compare  Abstr.,  1907,  ii,  678). — A  further  adverse  criticism  of 
Wald's  attempt  to  establish  the  stoichiometric  laws  without  the  aid  of 
the  atomic  hypothesis  {Chem.  Zeit.,  1906,  30,  963,  978  ;  Abstr.,  1907, 
ii,  755).  G.  Y. 

The  Metallic  Form  of  Metalloids.  Eduard  Jordis  (Zeitsch. 
anrjew.  Chem.,  1907,  20,  2241— 2245.)— In  the  peiiodic  system,  the 
motals  lie  to  the  left  and  foot,  the  metalloids  to  the  right  and  top,  of 
the  table.  Between  those  are  certain  intermediate  elements,  such  as 
arsenic  and  antimony,  which  may  be  obtained  in  both  the  metallic  and 
the  non-metallic  states.  Others  l)esides  the  typical  intermediate 
elements  might  be  expected  under  favourable  conditions  to  change 
their  state.  Of  the  nine  non-metals,  nitrogen  and  phosphorus  occur 
as  metals  in  alloys,  whilst  oxygon,  sulphur,  and  probably  iodine  exhibit 
niotallic  properties  in  certain  oxides,  sulphide.s,  and  iodides,  especially 
in  regard  to  tlicir  optical,  thermal,  and  electrical  behaviour  ;  hydrogen 
unites  diroctly  with  metals,  an<l  forms  the  cation  H*. 

The   metallic   btato   is  therefore  a  more  common  property  of   the 
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elements  than  is  generally  supposed,  and  it  may  be  expected  that 
under  suitable  conditions  this  state  will  be  assumed  by  the  remaining 
non-metals,  chlorine,  bromine,  and  fluorine,  with  greatest  difficulty 
ptobably  in  the  case  of  the  last.  The  converse  change,  that  of  the 
metals  into  the  metalloid  state,  is  considered  to  take  place  less 
frequently,  or  in  other  manners.  The  passivity  of  the  metals,  the 
cathodic  and  anodic  phenomena,  and  the  properties  of  minerals  and 
compounds  of  metals  with  metalloids  are  discussed  from  this  point  of 
view.  G.  Y. 

Modification  of  Kundt's  Method  of  Producing  Dust- Figures 
by  Stationary  Waves,  and  a  New  Determination  of  Cjj/C,, 
for  Helium.  Ulkich  Beiix  and  H.  Geigeb,  (Ber.  deut.  ])h\jsikal.. 
Ges.,  1907,  5,  657 — 666). — The  time  of  vibration  of  a  closed  tube  can 
be  altered  very  simply  by  loading  the  ends  of  the  tube;  this  is  effected 
by  cementing  discs  of  metal  symmetrically  on  to  the  two  ends  by  means 
of  sealing-wax.  By  taking  the  lequisite  number  of  such  discs,  the  pitch 
of  the  vibratiug  tube  may  be  made  to  correspond  with  an  exact  multiple 
of  half  wave-lengths  in  the  enclosed  gas,  and  stationary  waves  are  then 
set  up,  giving  ri.-e  to  corresponding  dust-figures. 

The  wave-lengths  in  helium  and  air  have  been  compared  by  this 
method,  and  from  the  results  the  value  of  C^/Cu  for  helium  is  found  to 
be  1"63,  indicating  that  the  gas  is  monatomic.  H.  M.  D. 

A  New  Vacuum  Regulator.  K.  W.  Holterman  {Chem.  Zelt., 
1908,  32,  8). — The  author  describes  and  figures  a  vacuum  regulator 
consisting  of  nine  glass  manometer  tubes  connected  in  series  between 
the  vacuum  distillation  apparatus  and  a  bottle  communicating  with 
the  cuter  air  by  a  tube  drawn  to  a  fine  point.  The  manometer  tubes 
are  charged  with  an  amount  of  water  such  that  air  is  drawn  thi'ough 
the  regulator  when  the  pressure  in  the  distillation  apparatus  falls 
below  that  desired.  Variations  in  the  atmospheric  pressure  are 
compensated  by  means  of  a  tenth  manometer  tube  arranged  to  rotate 
on  its  horizontal  axis.  G.  Y. 

Porous  Materials  as  Substitutes  for  Stopcocks  in  the 
Manipulation  of  Gases.  Alfred  Stock  [Ber.,  1907,  40, 
4956—4959.  Compare  Prytz,  Ann.  Plujsik,  1905,  [iv],  18,  617).— 
Prytz's  porous  material  is  replaced  by  a  material  made  by  burning  a 
mixture  of  earthenware,  water  glass,  and  gum.  Plates  of  considerable 
homogeneity  are  thus  produced,  they  are  not  affected  by  dilute  acids  or 
boiling  water,  and  can  readily  be  fused  into  glass  vessels.  Their 
porosity  is  indicated  by  the  following  numbers  :  a  plate  of  8  mm. 
diameter  and  2 — 3  mm.  thickness  allows  600 — 800  c.c.  of  air  to  pass 
per  minute  with  a  difference  in  pressure  of  60  cm.  of  mercury.  The 
plates  do  not  admit  of  the  passage  of  mercury,  even  with  a  difference 
in  pi-essure  of  1  atmosphere.  The  plates  can  be  fused  into  the  ends  or 
middle  of  tubes,  and  used  in  much  the  same  manner  as  suggested  by 
Prytz.  A  more  complex  apparatus  is  described  containing  two  porous 
plates  and  an  ordinary  cock  surrounded  by  mercury.  J.  J .  S. 
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Atomic  Weight  of  Hydrogen.  William  A.  Notes  {J.  Amer. 
Chem.  Soc,  1907,  29,  1718— 1739).— In  earlier  papers  (Abstr.,  1889, 
672  ;  1890,  1370),  determinations  of  the  composition  of  water  have 
been  recorded  which  indicated  t'lat  the  atomic  weight  of  oxygen  is 
probably  slightly  less  than  15'896,  At  the  close  of  each  of  these 
experiments,  a  small  amount  of  gas  was  obtained  which  was  assumed 
to  be  nitrogen  ;  the  weight  of  this  gas,  calculated  as  nitrogen,  was 
subtracted  from  the  weight  of  hydrogen,  giving  a  correction  of  about 
1  part  per  1000.  Later,  after  the  appearance  of  Morley's  papers 
(Abstr.,  1895,  ii,  261  ;  1896,  ii,  640),  it  was  considered  likely  that  this 
gas  came  from  the  copper  oxide  and  that  its  weight  should  be  deducted 
from  the  weight  of  the  oxygen  instead  of  from  that  of  the  hydrogen. 
On  applying  this  correction,  the  value  15'879  (or  H=l"00765)  was 
obtained,  which  coincides  with  Morley's  result.  Further  experiments 
are  now  described  which  have  been  carried  out  with  the  object  of 
testing  this  explanation  of  the  earlier  results. 

The  apparatus  employed  was  similar  to  that  used  in  the  pi'evious 
work,  and  special  precautions  were  taken  to  ensure  the  puiity  of  the 
hydrogen  and  to  avoid  leakage.  The  weight  of  the  hydrogen  was 
determined  by  the  increase  in  weight  of  a  piece  of  appai'atus  con- 
taining copper  oxide,  and  in  which  the  water  formed  by  the  oxidation 
of  the  hydrogen  was  condensed. 

The  first  experiments  were  vitiated  by  the  retention  of  water  by  the 
copper  oxide,  and  were  therefore  rejected.  In  subsequent  experi- 
ments, efforts  were  made  to  reduce  this  source  of  error  as  far  as 
possible. 

In  the  second  series,  the  hydrogen  was  obtained  by  the  electrolysis 
of  dilute  sulphuric  acid,  and  was  weighed  first  in  palladium,  and  again 
after  being  transferred  to  the  copper  oxide  tube.  The  mean  result  of 
seven  determinations  gave  H  =  11)0788  ±  0*00002. 

In  the  third  series,  the  hydrogen,  obtained  by  the  electrolysis  of 
dilute  sulphuric  acid,  was  led  directly  into  the  copper  oxide  tube 
and  converted  into  water,  Tlie  mean  of  five  experiments  gave 
H- 1-00771  ±0-00004. 

In  the  fourth  sei'ies,  the  use  of  copper  oxide  was  avoided  by 
absorbing  the  hydrogen  in  palladium  and  converting  it  into  water  by 
ineans  of  oxygen,  both  gases  l)eing  obtained  by  th(^  electrolysis  of 
dilute  siilplnuic  arid.  The  mean  of  eight  determinations  gave 
H=100S12±  000003. 

In  the  fifth  series,  hydrogen  and  oxygen,  obtained  by  the  electro- 
lysis of  barium  liydioxido  .solution,  were  combined  by  means  of 
palladium.    The  mean  of  five  experiments  gave  H  =  1  00787  ±  000002. 

The  most  piohablo  value  for  the  atomic  weight  of  hydrogen  which 
can  be  calculated  from  these  results  is  1  00787.  For  certain  reasons, 
liowever,  it  is  considered  that  a  more  trustworthy  value  is  a  mean 
between  tiiis  and  Morley's  value  (1-00762  ±  0-00002),  namely,  10077D. 
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During  the  course  of  the  work,  evidence  was  sought  with  regard  to 
the  question  as  to  whether  change  of  weight  occurs  in  a  chemical 
reaction  in  which  a  large  amount  of  energy  is  dissipated.  Conclusive 
evidence  was  not  obtained,  but  it  was  found  that  if  any  change  of 
weight  takes  place,  it  must  be  very  small.  E.  G. 

Formation  of  Ozone  by  the  Action  of  the  Electric  Dis- 
charge at  Low  Temperatures.  E.  Briner  and  E.  Durand  {Compt. 
rend.,  1907,  145,  1272  —  1274.  Compare  Abstr.,  1907,  ii,  759; 
Hautefeuille  and  Chappuis,  Abstr.,  1880,  847;  Olszewski,  Abstr., 
1887,  634;  Beill,  Abstr.,  1893,  ii,  317;  Troost,  Abstr.,  1898,  ii,  569; 
Ladenburg,  Abstr.,  1899,  ii,  18;  Goldstein,  Abstr.,  1903,  ii,  723).— 
By  means  of  the  apparatus  described  previously  (Abstr.,  1907,  ii,  342), 
in  which  the  spai-king-balb  is  replaced  by  the  ordinary  double-walled 
ozoniser,  the  authors  have  studied  the  action  of  the  silent  discharge  on 
oxygen  at  low  temperatures.  When  the  ozoniser  is  cooled  in  a  mixture 
of  solid  carbon  dioxide  and  ether  (  -  78°),  a  limiting  concentration  of 
11%  of  ozone  is  obtained,  which  is  the  same  as  that  observed  by  Beill, 
and  is  characteristic  of  this  temperature.  At  -78°,  12  grams  of 
ozone  are  formed  per  kilowatt-hour.  By  immersing  the  ozoniser  in 
liquid  air  (  -  194°),  the  vapour  tension  of  ozone  is  reduced  nearly  to 
zero,  and  it  becomes  possible  to  change  oxygen  almost  completely 
(99%)  into  ozone.  As  the  mean  pressure  is  reduced  from  203  mm.  to 
27  mm.,  the  yield  of  ozone  per  kilowatt-hour  rises  to  a  maximum  of 
55  grams  at  98  mm.  and  then  falLs.  The  ozone  as  it  is  formed  con- 
denses to  a  deep  blue,  viscous  liquid.  The  optimum  pressui'e  of  about 
100  mm.  is  the  same  as  that  observed  in  sparking  mixtures  of  nitrogen 
with  oxygen  and  hydrogen,  and  in  the  formation  of  oxides  of  nitrogen 
by  the  electric  arc  (Haber  and  Koenig,  this  vol.,  ii,  34).  The  action  of 
the  electric  spark  on  oxygen  cooled  to  -  194°  produces  ozoae  to  the 
extent  of  only  0'79%,  and  this  is  probably  due  to  the  silent  discharge 
accompanying  the  spark.  E.  H. 

Acid  Properties  of  Ozone.  Wilhelm  Manohot  and  W.  Kamp- 
SCHULTE  {Ber.,  1907,  40,  4984 — 4990). — When  ozone  is  passed  into 
liquid  ammonia  which  is  strongly  cooled,  a  deep  orange-red  colour  is 
obtained ;  this  vanishes,  whilst  the  ammonia  is  still  liquid  when  the 
temperature  is  raised.  When  the  coloured  liquid  is  introduced  into 
cooled  titanium  sulphuric  acid,  hydrogen  peroxide  can  be  detected,  and 
this  is  also  the  case  with  the  colourless  liquid. 

Ozone  forms  a  thick  fog  with  ammonia  at  the  ordinary  temperature, 
whereby  nitrite  is  not  formed.  A  similar  fog  is  given  by  other 
organic  bases,  and  is  the  more  intense  the  stronger  the  ba-e.  The 
ozone  compounds  of  the  alkali  metals  described  by  Baeyer  and  Villiger 
(Abstr.,  1902,  ii,  650),  obtained  by  the  action  of  ozone  on  their 
hydroxides,  when  orange-brown  or  yellow  substances  are  formed,  give 
intense  colorations  when  introduced  into  strongly  cooled  titanium 
sulphuric  acid,  except  in  the  case  of  sodium  hydroxide.  Csesium  gives 
the  most,  lithium  the  least,  stable  ozone  compound.  When  heated  in  a 
stream  of  8 — 9%  ozone,  the  sodium  compound  is  decolorised  at  about  90°, 
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the  potassium  at  about  110°^and  the  rubidium  at  about  140°;  the  colour 
given  by  caesium  hydroxide  remains  to  above  160°.  Lithium  hydroxide 
gives  no  coloration  with  ozone,  and  must  decompose  below  the 
ordinary  temperature.  The  hydroxides  of  magnesium,  calcium, 
strontium  and  barium  decompose  ozone  very  rapidly  at  the  ordinary 
temperature  ;  at  lower  temperatures,  barium  oxide  shows  a  distinct 
coloration,  that  of  calcium  oxide  is  less  marked,  and  magnesium  oxide 
gives  no  colour.  These  metals  behave  therefore  analogously  to  the 
alkali  metals. 

The  oxygen-carrying  power  of  the  alkaline  earths  previously  observed 
in  the  case  of  the  action  of  ozone  on  metallic  silver  (Abstr.,  1907, 
ii,  616)  may,  in  view  of  the  above,  be  explained  as  due  to  calcium 
hydroxide  combining  wi*-!!  ozone  and  giving  up  oxygen  to  the  silver. 

The  formation  of  these  compounds  is  attended  by  a  considerable 
development  of  heat.  They  are  decomposed  by  water,  and  ozone  may 
be  passed  through  50%  sodium  hydroxide  almost  without  decom- 
position until  a  temperature  of  70°  is  reached.  Additional  proof  of 
the  acid  properties  of  ozone  is  affoi-ded  by  the  following  observa- 
tions. Strong  ozone  above  6%,  fumes  in  moist  air  ;  blue  litmus  paper 
is  rendered  faintly  red,  and  other  indicators  show  an  unmistakable 
acid  reaction.  Ozone  passed  into  water  increases  the  conductivity  ; 
this  appears  to  be  due,  in  part,  to  a  decomposition  product,  since  the 
water  remains  a  conductor  when  ozone  is  no  longer  to  be  detected. 

E.  F.  A. 

Persulphides  of  Hydrogen.  Giuseppe  Bruni  and  Alessandro 
BoRGo  (AUi  II.  Accad.  Lincei,  1907,  [v],  16,  ii,  745— 754).— The 
authors  have  prepared  a  number  of  persulphides  of  hydrogen,  and 
find  that  the  proportion  of  sulphur  added  to  the  alkali  sulphide  or  the 
composition  of  the  alkali  poly  sulphide  employed  has  no  influence  on 
the  composition  of  the  hydrogen  persulphide  obtained.  Cryoscopic 
examination  of  the  various  products  dissolved  in  bromoform  indicates 
the  probable  existence  in  solution  of  compounds  varying  fi'om  H^S-  to 
HgSy.  T.  H.'P. 

Acid  Energy  of  Thiosulphuric  Acid  and  the  Decomposition 
of  this  Acid.  Joseph  A.  Mulleu  {Bull.  Soc.  chim.,  1907,  [ivj,  1, 
1155—1158.  Compare  Berthelot,  Abstr.,  1889,  824).— Measurements 
of  the  amounts  of  heat  absorbed  when  (a)  1  gram-molecule  of  hydro- 
chloric acid  and  {b)  2  gram-molecules  of  hydrochloric  acid  are  added 
to  1  gram-molecule  of  sodium  thiosulphate,  show  that  the  absorption 
of  heat,  due  to  the  formation  of  NallS^Og  in  the  first  reaction, 
approximates  to  that  due  to  the  formation  of  NagSjOg,  from  NaHS.^g 
fir.st  formed,  in  the  second,  when  the  reactions  are  conducted  at  such 
dilutions  that  the  changes  due  to  secondary  reactions  become 
negligible.  Consequently,  the  "acid  energies"  of  the  two  hydrogen 
atoms  in  thiosulphuric  acid  are  approximately  equal. 

As  ilhjstrating  the  instability  of  thiosulphuric  acid,  it  is  mentioned 
that  on  the  addition  at  12°  of  a  gram-moleculo  of  hydrochloric  acid, 
dissolved  in  16  litres  of  water,  to  a  gram-moleculo  of  sodium  thio- 
sulphate, dissolved  in  a  .similar  quantity  of  water,  sulphur  begins  to 


INORGANIC  CHEMISTRY.  103 

be  deposited  after  1"5  minutes,  and  the  reaction  continues  until  one 
atom  of  the  sulphur  is  liberated.  When  2  gram-molecules  of 
hydrochloric  acid  are  employed  in  the  place  of  1  gram-molecule  in 
such  an  experiment,  the  precipitation  of  the  sulphur  is  never  complete, 
indicating  that,  whilst  the  sodium  hydrogen  thiosulphate  formed  in 
the  first  case  decomposes  completely  into  sodium  hydrogen  sulphite 
and  sulphur,  the  thiosulphuric  acid  liberated  in  the  second  case  is  only 
partially  decomposed,  yielding  sulphurous  acid  and  sulphur. 

T.  A.  H. 

Effect  of  Heating  Yellow  Phosphorus  in  Ammonia  Gas. 
William  G.  Llewellyn  {Clmn.  News,  1907,  96,  296— 297).— Neither 
yellow  nor  red  phosphorus  reacts  with  ammonia  gas  between  10° 
and  100°;  white  phosphorus  is  obtained  by  distilling  yellow 
phosphorus  in  an  atmosphere  of  ammonia.  W.  H.  G. 

Carbon  Suboxide.  III.  Otto  Diels  and  Paul  Blumberg  {Ber., 
1908,  41,  82—86.  Compare  Abstr.,  1906,  ii,  227  ;  1907,  ii,  180).— 
An  attempt  to  solve  the  problem  of  the  constitution  of  carbon 
suboxide  has  been  made  by  an  examiuation  of  its  molecular  refraction 
and  dispersion.  The  actual  values  obtained,  mol.  ref.  166  and  mol. 
dis.  0  736,  0739,  and  0-862,  are  more  in  harmony  with  Diel's  formula 
COICICO,  calculated  values  Mo  =  15-49  and  y- a  =  0-749,  than  with 
Michael's  (Abstr.,  1906,  ii,  442),  for  which  the  values  Md  =  13-57  and 
y  -  a  0-435  have  been  calculated. 

The  fact  that  the  values  actually  obtained  are  somewhat  higher 
than  those  calculated  for  Diel's  formula  points  to  an  "  exaltation  "  due 
to  the  numerous  double  bonds  in  the  system  OICIOICIO. 

According  to  Briihl  (Trans.,  1907,  91,  115),  contiguous  double  bonds 
produce  a  measurable  exaltation  of  the  molecular  refraction  and 
dispersion,  whereas  compounds  with  "cumulative"  double  bonds  are 
optically  normal.  J,  J.  S. 

Silicates.  VII.  Eduard  Jordis  {Zeitsch.  anorg.  Ghem.,  1907,  56, 
296—319.  Compare  Abstr.,  1903,  ii,  475,  542,  595;  1905,  ii,  88, 
248). — The  preparation  of  crystalline  sodium  metasilicate  is  described, 
and  some  of  the  properties  of  aqueous  solutions  of  alkali  silicates  are 
discussed. 

In  aqueous  solution,  sodium  hydroxide  retains  silica  in  the  proportion 
2*5 — 2-7Si02  :  INagO.  Fused  sodium  hydroxide  dissolves  more  silicic 
acid  than  does  the  aqueous  solution,  so  that  thejfused  mass  is  partially 
decomposed  by  water.  Concentrated  solutions  of  sodium  silicate 
gelatinise  on  cooling  and  become  liquid  again  on  warming. 

Crystallised  sodium  metasilicate,  KagSiOg,  with  6  and  10  HgO,  has 
been  obtained  by  crystallisation  from  a  solution  containing  3  mols.  of 
sodium  hydroxide  to  1  mol.  of  silica.  It  is  purified  by  recrystallisation 
from  iV-sodium  hydroxide,  and  washing  with  50%  alcohol.  The  meta- 
silicate dissolves  in  water,  forming  a  solution  of  definite  and  repro- 
ducible properties. 

Attempts   to  prepare  sodium  orthosilicate,  sodium  hydrogen  meta- 


104  ABSTRACTS  OF   CHEMICAL   PAPERS. 

silicate,  oi'    potassium  metasilicate  in  crystalline  form  in  the  wet  way 
have  so  far  proved  unsuccessful. 

Solutions  of  pure  sodium  silicate  are  not  precipitated  by  ammonia 
or  by  electrolytes,  but  solutions  of  "  water  glass  "  yield  precipitates 
under  these  conditions.  The  precipitate  which  separates  from 
solutions  of  alkali  silicates  after  a  time  consists  mainly  of  impurities 
(aluminium  and  iron).  G.  S. 

Rubidium  Calcium  Sulphates.  Joh.  D'Ans  and  W.  Zeh  {Ber., 
1907,  40,  4912—4914.  Compare  Abstr.,  1907,  ii,  168).— A  study  of 
the  double  sulphates  of  rubidium  and  calcium  has  resulted  in  the 
isolation  of  two  new  salts,  although  Ditte's  double  salt, 

Ca2Rb2(SOJ3,3H20, 
could  not  be  prepared  (Abstr.,  1877,  i,  44U). 

Jiubidium  syngenite,  CaRb2(S04)2,H20,  prepared  by  leaving  iinely- 
divided  gypsum  in  contact  with  a  30%  solution  of  rubidium  sulphate, 
crystallises  in  strongly  refracting  needles,  probably  isomorphous  with 
the  potassium  and  ammonium  syngenites.  On  boiling  calcium 
sulphate  with  30%  aqueous  rubidium  sulphate,  rubidium  dicalcium 
sulphate,  (^■A^h.^{^0^^,  is  formed ;  its  crystalline  form  is  similar  to 
that  of  the  corresponding  ammonium  salt.  The  rubidium  syngenite  is 
converted  into  the  dicalcium  salt  in  contact  with  aqueous  rubidium 
sulphate  at  40°.  Attempts  to  prepare  the  pentasulphate  have,  so  far, 
been  unsuccessful. 

In  the  series  potassium,  ammonium,  rubidium,  the  stability  of  the 
dicalcium  salt  increases,  whilst  that  of  the  pentasulphate  decreases. 

W.  R. 

Action  of  Ammonium  Persulphate  on  Metals.  J.  W. 
TuuHENTiNK  {J.  Physical  Chem.,  1907,  11,  623— 631).— When  a  strip 
of  copper  is  immersed  in  ammonium  persulphate  solution,  it  loses  in 
weight,  and  the  loss  in  weight  is  very  nearly  the  equivalent  of  the 
reduced  persulphate.  Copper,  immersed  in  ammonium  persulphate, 
behaves  therefore  like  a  copper  anode  in  the  electrolysis  of  sulphate><. 
Tliis  analogy  between  chemical  corrosion  in  ammonium  persulphate 
and  electrolytic  corrosion  in  ammonium  sulphate  is  borne  out  also  by 
the  behaviour  of  nickel,  cadmium,  and  aluminium.  In  the  cai=e  of 
nickel,  the  loss  of  weight  is  about  13%  less  than  the  equivalent  of  the 
reduced  persulphate.  Cadmium  dissolves  readily  in  ammonium  per- 
sulphate without  evolution  of  gas,  but  there  is  considerable  discrepancy 
between  the  observed  and  calculated  values  for  the  loss  of  weight. 
Only  slight  corrosion  of  aluminium  occurs  in  ammonium  persulphate 
solution.  Ammonium  peisulphate  dissolves  iron,  forming  ferrous  sulph- 
ate, some  of  which  is  oxidised  by  the  excess  of  the  persulphate.  It 
appears  that  the  free  acid  formed  by  tlie  hydrolysis  of  ferric  sulphate  acts 
as  a  catalytic  agent  in  the  reaction  between  iron  and  water.      J.  C.  P. 

Action  of  Silver  Nitrate  and  of  Mercuric  Nitrate  on  some 
Inorganic  Hydroxides.  Wii.iiklm  Bilt/  and  Kkikphicii  Zimmkk- 
MANN  {Ber.,  1907,  40,  4979— 4984).— When  freshly-precipitated 
magnesium  hydioxido  is  moistened  with  a  solution  of  silver  uitratej 
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the  hydrogel  is  coloured  yellowish-brown,  owing  to  the  separation  of 
silver  oxide.  The  authors  have  studied  the  behaviour  of  other 
inorganic  hydroxides  towards  both  silver  nitrate  and  mei-curic  nitrate. 
The  various  hydroxides  were  precipitated  by  ammonia  from  the  hot 
solutions  of  their  salts,  washed  until  free  from  ammonia,  and  then 
saturated  with  JV/IO  silver  nitrate.  Glucinum,  aluminium,  indium, 
zirconium,  stannic,  antimony,  and  bismuth  hydroxides  respectively 
gave  no  reaction,  zinc  hydroxide  was  coloured  faintly  brown,  cadmium 
hydroxide  strongly  brownish-yellow,  and  lead  hydroxide  somewhat 
violet-brown.  With  mercuric  nitrate,  the  hydroxides  of  indium, 
zirconium,  antimony,  and  bismuth  gave  no  reaction,  glucinum  hydr- 
oxide was  coloured  yellowish-red,  magnesium  hydroxide  strongly 
yellowish-red,  zinc  hydroxide  faintly  yellow,  cadmium  hydroxide 
strongly  yellowish-red,  aluminium  hydroxide  faintly  yellow,  lead 
hydroxide  yellowish-red,  and  bismuth  hydroxide  brightly  yellow.  The 
behaviour  of'  a  number  of  hydroxides  of  rare  elements  was  studied 
from  the  same  standpoint.  A.  McK. 

Solubility  of  Calcium  Carbonate  in  Aqueous  Solutions  of 
Potassium  Chloride  and  Potassium  Sulphate  at  25°.  Frank 
K.  Cameron  and  William  0.  Robinson  (J.  Physical  Ghem.,  1907, 
11,  577—580.  Compare  Abstr.,  1902,  ii,  320).— Calcium  carbonate 
is  much  more  soluble  in  aqueous  solutions  of  potassium  sulphate 
than  in  aqueous  solutions  of  potassium  chloride.  The  solubility 
curve  for  calcium  carbonate  in  the  chloride  solutions  passes  through 
a  maximum.  When  calcium  carbonate  is  kept  in  contact  with 
potassium  sulphate  solutions  containing  more  than  2*98%  K.^SO^, 
syngenite  is  formed.  J.  C.  P. 

Soluble  Basic  Sulphates  of  Glucinum.  Charles  L.  Parsons, 
William  0.  Robinson,  and  C.  T.  Fuller  (-/.  Physical  Clmn.,  1907,  11, 
651  —  658). — A  solution  of  glucinum  sulphate  dissolves  fairly  large 
quantities  of  glucinum  hydroxide,  and  the  solutions  obtained  in  this 
way  have  been  examined  by  the  authors.  It  is  shown  that  the 
addition  of  glucinum  hydroxide  to  a  solution  of  glucinum  sulphate 
raises  the  freezing  point  of  the  latter  and  lowers  its  conductivity. 
The  solutions  obtained  are  not  true  colloids,  as  shown  by  dialysis 
experiments,  nor  does  the  glucinum  enter  into  a  complex  anion.  It  is 
suggested  that  the  dissolved  glucinum  salt  acts  as  a  solvent  for  the 
hydroxide,  just  as  acetic  acid  dissolved  in  water  will  dissolve  camphor, 
which  is  itself  insoluble  in  water.  J.  C.  P. 

Alloys  of  Zinc  and  Nickel.  Victor  Tafel  (Meiallurgie,  1907, 
4,  781 — 785). — Alloys  containing  up  to  50%  of  nickel  were  prepared  by 
adding  nickel  to  molten  zinc  covered  with  a  layer  of  boi'ax.  The 
freezing-point  curve  has  a  eutectic  point  very  close  to  the  zinc  end, 
the  eutectic  temperature  being  only  0"5°  below  the  melting  point  of 
zinc.  Eight  different  crystalline  constituents  were  observed.  I  is 
pure  zinc;  the  series  of  mixed  crystals  11  contain  from  12-2%  to  23% 
of  nickel ;  III  is  the  compound  NiZug,  indicated  by  a  maximum  on  the 
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freezing-point  curve  ;  the  mixed  crystals  IV  contain  from  39-7%  to 
45-8%  of  nickel,  and  break  up  on  cooling  to  640°  into  the  crystals  V 
and  VI.  Crystals  VII  separate  from  the  molten  mass,  but  then 
react  with  it  at  1025—1037°  to  form  IV.  The  mixed  crystals  VIII 
are  formed  when  alloys  containing  more  than  45"8%  of  nickel  are 
cooled  to  780°.  The  exact  nature  of  the  crystals,  with  the  exception 
of  the  compound  NiZug,  could  not  be  determined. 

The  brittleness  of  zinc  is  greatly  increased  by  the  addition  of  nickel ; 
NiZn.^  is  extremely  brittle,  and  gives  a  characteristic  blue  coloration 
with  dilute  nitric  acid.     Photo-micrographs  of  the  alloys  are  given. 

C.  H.  D. 


New  Kind  of  Dioxides.  I.  Luigi  Marino  {Zeitsch.  anorg.  Chem., 
1907,  56,  233 — 245). — It  is  shown  that  the  dioxides  of  manganese, 
lead,  and  barium  react  quite  differently  towards  sulphur  dioxide,  and  it 
is  therefore  suggested  that  the  constitution  of  the  three  dioxides  must 
be  different. 

Pure  manganese  dioxide  was  suspended  in  water,  and  sulphur 
dioxide  passed  in  at  10 — 12°  until  a  clear  solution  was  obtained. 
Analysis  showed  that  the  solution  thus  obtained  contained  manganese 
dithionate  and  a  little  sulphate ;  the  main  reaction  is  therefore 
represented  by  the  equation  MnOg-f  2SO._,  =  MnS20fi.  At  the  same 
time,  the  "  induced  "  reaction  MnS20g  +  MnOg  =  2MnS0^  takes  place  to 
a  slight  extent. 

By  the  action  of  sulphur  dioxide  on  lead  peroxide,  on  the  other 
hand,  a  heavy,  white  powder  consisting  of  a  mixture  of  lead  sulphate 
and  sulphite  was  obtained,  and  not  a  trace  of  dithionate  was  formed. 
Evidence  is  adduced  to  show  that  the  successive  stages  of  the  reaction 
are  as  follows:  PbO^  +  SOg  =  PbSOg  +  0  ;  SO2  +  O  +  H2O  -  H.SO^  ; 
PbSOa  +  H2SO4  =  PbSO,  +  H2SO3. 

When  Ijarium  peroxide  is  used,  the  first  stage  of  the  reaction  is 
represented  by  the  equation  BaO^  +  H^SOg  =  BaSOg  +  HoOo,  the 
hydx'ogen  peroxide  then  oxidising  the  sulphur  dioxide  and  barium 
sulphite  to  sulphuric  acid  and  barium  sulphate  respectively. 

Selenious  acid  also  behaves  differently  towards  the  peroxides  of  lead 
and  manganese  ;  the  results  of  the  investigation  will  be  communicated 
later. 

The  difference  in  behaviour  of  the  dioxides  in  question  is  ascribed 
to  a  difference  of  constitution,   which  for  those  of   manganese  and 

lead  may  bo  represented  by  the  constitutional  formulae  Mn<^^  and 

■o.  /^ 

Ph"^ ' .     As  the  sesquioxides  of  iron  and  cobalt  give,  like  manganese 

dioxide,  additive  compounds  with  sulphur  dioxide  (Seubert  and  Elten, 

Abstr.,  1893,  ii,  278),  they  may  also  contain  a  group  of  the  typeM^^Q  ; 

the  formula  for  ferric  oxide  would  therefore  be  OlFelFe*^!^. 

The  constitutional  formula  of  dithionic  aiid  is  al^o  discussed. 

G.  S. 
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Action  of  Oxygen  on  Copper,  Tin,  Zinc,  and  the  Alloys  of 
Tin  and  Zinc  with  Copper.  Eduahd  Jordis  [with  W.  Rosenhaupt] 
{Chem.  Zeit.,  1908,  32,  19—21.  Compare  Jordis,  this  vol.,  ii,  98). 
— The  rate  of  absorption  of  di-y,  and  of  moist,  oxygen  by  copper,  tin, 
zinc,  and  alloys  of  tin  and  zinc  with  copper  has  been  determined  at 
various  temperatures  and  the  results  expressed  in  curves.  The 
reaction  commences  with  copper  at  about  80°,  with  tin  above  100°, 
and  with  zinc  at  150°  ;  at  temperatures  below  200°,  the  dry  oxygen  is 
absorbed  slightly  the  more  rapidly  by  copper  and  tin,  the  moist 
oxygen  by  zinc,  but  above  200°,  whilst  the  relation  between  the  rates 
of  absoi'ption  by  tin  remains  approximately  unchanged,  the  moist 
oxygen  is  absorbed  much  more  rapidly  than  the  dry  gas  by  copper 
and  zinc.  An  alloy  containing  70%  of  copper  and  30%  of  tin  acts  as 
a  mixtui"e  of  the  compound  CugSn  with  an  excess  of  copper,  and  the  alloys 
of  copper  and  zinc  as  mixtures  of  (^u^TiH  with  an  excess  of  copper  or 
of  zinc.  The  absorption  curves  of  the  alloys  resemble  to  some  extent 
those  of  the  metal  present  in  excess.  The  discussion  of  the  results 
leads  to  the  conclusion  that  the  oxidation  of  these  metals  and  alloys 
is  not  a  simple  process,  but  consists  of  several  simultaneous  reactions, 
one  of  which  must  be  a  diffusion  of  the  oxygen  in  the  metallic  state 
through  the  metal  or  alloy.  G.  Y. 

Action  of  Lime  in  Excess  on  Copper  Sulphate  Solutions. 
James  M.  Bell  and  Walter  C.  Taber  (J.  Physical  Chem.,  1907,  11, 
632 — 636). — The  authors  have  determined  the  composition  of  the 
solution  and  of  the  precipitates  obtained  when  lime  and  copper 
sulphate  solutions  are  mixed  in  different  proportions  and  concentra- 
tions.    The  results  are  summarised  in  the  following  table  : 

Gram  per  litre. 

CaO,  SO3.  Solid  phases. 

1-206  0-0  Ca(OH)o,  blue  copper  hydroxide. 

1-780  0-872  Ca(OH).",  blue  copper  hydroxide. 

1-908  1-060  Ca(OH)2,CaSO^,2HoO,  blue  copper  hydroxide. 

1-888  1052  CaS04,2HoO,  blue  copper  hydroxide. 

1-358  M12  CaS04,2H.;0,  blue  copper  hydroxide. 

1-120  1-144  CaSO^, 2 H.,0,  green  copper  hydroxide. 

0-880  1-280  CaSO^,2H20,  green  copper  hydroxide. 

In  the  preparation  of  Bordeaux  mixture,  a  very  large  excess  of  lime 
is  added,  and  the  precipitate  will  consist  of  the  three  solids,  lime, 
gypsum,  and  the  blue  copper  hydroxide.  J.  C.  P. 

Solubility  of  Gypsum  in  Copper  Sulphate  Solutions.  James 
M.  Bell  and  Walter  C.  Taber  (J.  Physiccd  Chem.,  1907,  11, 
637—638). — The  solubility  of  gypsum  at  first  diminishes  as  the  con- 
centration of  copper  sulphate  increases,  until  at  a  copper  sulphate 
concentration  of  30  grams  per  litre  the  solubility  of  gypsum 
reaches  a  minimum  of  1-7  grams  CaSO^  per  litre.  Further  increase 
in  the  copper  sulphate  concentration  causes   a  rise  in  the  solubilit  y 
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(at  first  rapid  and  then  slow),  and  a  solution  which  is  saturated 
with  copper  sulphate  dissolves  gypsum  to  the  extent  of  2 '08  grams  per 
litre.  J.  C.  P. 

The  Nature  of  the  Phosphorescent  Elements  and  Meta- 
elements  of  Sir  W.  Crookes.  Georges  Urbain  (Compt.  rend.,  1907, 
145,  1335 — 1337). — The  phosphoi-escent  spectra  afforded  by  mixtures 
in  varying  proportions  of  the  anhydrous  sulphates  of  pure  gadolinium 
and  terbium  contain  the  bands  which  wei*e  attributed  by  Sir  W.  Crookes 
to  the  elements  or  meta-elements  Ga,  G^,  G^,  ionium,  and  incognitum 
(Abstr.,  1887,  334;  1906,  ii,  62).  The  intensity  of  the  bands  varies 
with  the  composition  of  the  mixture,  and  the  mixtures  containing  less 
than  0'5%  or  more  than  10%  of  terbium  are  very  slightly  phosphorescent. 
The  author  concludes  that  in  these  mixtures  the  terbium,  which  is  the 
active  phosphorescent  substance,  is  not  a  mixture  of  several  elements. 

M.  A.  W. 

Bayer's  Bauxium.  G.  Griner  and  Georges  Urbain  {Bull.  Soc. 
chim.,  1907,  [iv],  1,  1158 — 1163). — In  manufacturing  alumina  from 
the  red  bauxite  of  Var,  the  sodium  aluminate  obtained  by  roasting  the 
mineial  with  sodium  carbonate  is  decomposed  by  a  ciu'rent  of  carbon 
dioxide,  and  the  sodium  carbonate  is  recovered  from  the  filtrate  by 
evaporation.  The  mother  liquors  from  the  last  process  contain 
chromic,  vanadic,  molybdic,  tungstic,  phosphoric,  ai'senic,  and  silicic 
acids  with  small  quantities  of  alumina,  magnesia,  lime,  (fee,  and  after 
the  removal  of  these  various  constituents  Bayer  obtained  (Abstr., 
1895,  ii,  313)  a  violet-coloured  solution,  which  on  exposure  to  air 
became  yellow  and  gave  other  reactions  which  led  him  to  suppose 
that  it  contained  a  new  element  "  bauxium." 

This  material  has  now  been  examined  spectrographically  by  the 
authors,  and  they  find  that  it  consists  essentially  of  a  mixture  of 
vanadium  and  tungsten  containing  a  trace  of  molybdenum  and  minute 
traces  of  copper,  bismuth,  lead,  calcium,  and  sodium,  and  that  a  dilute 
solution  of  ammonium  vanadate  containing  a  small  quantity  of 
ammonium  tungstate  gives  all  the  reactions  which  Bayer  thought 
to  1)0  characteristic  of  bauxium, 

Bayer's  mit-appreheusion  of  the  nature  of  the  solution  he  obtained 
appears  to  have  been  due  to  his  supposition  that  vanadium  can  be 
completely  removed  from  solution  as  ammonium  vanadate  and  tungsten 
as  tungstic  acid,  which  it  appears  now  is  not  the  case. 

A  detailed  description  of  the  spectrographic  method  employed  by 
the  authors  is  given  in  the  original,  T.  A,  H. 

Gases  Occluded  in  Steels.  G.  Belloc  {Compt.  rend.,  1907,  145, 
1280—1283.  Compare  Abstr,,  1903,  ii,  484),— The  work  described 
refers  to  (1)  the  nature  of  the  gases  ;  (2)  the  form  of  the  curves  in  t  and 
dvjdt  relatively  to  the  total  volume  and  to  the  volume  of  each  gas  ;  (3) 
the  relative  proportions  of  each  gas  at  dilTerent  temperatures  ;  (4)  the 
relations  of  these  cnrv.'S  to  the  critical  points  ;  (5)  variation  of  the  gases 
according  to  the  thickness  of  the  .section  of  metal  from  which  they  are 
derived,  and  (6)  their  .Mlteration  with  different  .steels.  Two  bars  of  a 
very  .soft  steel  containing  012v6  of  carbon,  003';o  of  silicon,  0-02%  of 
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sulphur,  0  018%  of  phosphorus,  and  0-35%  of  molybdenum,  chosen  so 
that  its  critical  points  are  well  separated,  were  examined.  Their  critical 
points  were  carefully  determined  by  Roberts- Austen's  differential 
method.  The  evolution  of  gases  is  in  intimate  relation  with  the 
critical  points  of  the  iron,  and  may  be  divided  ir)to  three  stages.  ( 1 )  The 
evolution  begins  at  a  variable  and  ill-defined  temperature  (150° — 400°) ; 
the  dvjdt  curve  has  a  small  minimum  at  200°  and  a  small  maximum  ab 
300°,  but  the  evolution  is  small  below  the  point  Aq.  (2)  Between 
500°  and  600°  the  dvjdt  curve  exhibits  a  large  maximum  at  the  point 
An,  and  then  falls  rapidly  to  a  minimum  (approaching  zero)  at  the  end 
of  A.^.  The  point  A^  has  no  well-defined  influence  in  the  steel 
considered.  (3)  The  evolution  increases  again  at  the  beginning  of  A^, 
then  dimini^ihes  slowly,  and  seems  to  increase  afresh  with  the  tempera- 
ture. Adopting  Osmond's  definition  of  the  point  Aq,  these  stages  can 
be  interpreted  thus  :  (1)  In  the  region  of  the  a-iron,  the  evolution  of 
gas  is  very  small,  and  aparb  from  small  irregularities  tends  to  increase 
with  the  temperature.  (2)  The  commencement  of  the  conversion  of 
a-iron  into  y8-ii'on  is  characterised  by  an  abundant  evolution  which 
diminishes  as  the  conversion  progresses.  The  transformation  of  the 
cementation  carbon  into  "  temper"  carbon  to  the  extent  of  0'12%  has 
no  marked  influence.  (3)  The  evolution  recommences  with  the  trans- 
formation of  the  ;S-iron  into  y-iron,  and  after  passing  through  a 
maximum  stems  to  increase  with  the  temperature  in  the  region  of  the 
y-iron. 

The  gases  evolved  consist  of  carbon  monoxide  and  dioxide,  hydrogen 
and  nitrogen.  The  first  produced  is  carbon  dioxide,  which  at  the 
beginning  forms  almost  the  total  volume.  It  disappears  at  about  550° 
{Ao).  Nitrogen  begins  to  appear  at  about  550°,  and  persists  at  all 
higher  temperatures,  but  the  amount  is  small,  not  rising  above  a  mean 
val'ie  of  10%.  Above  40"°,  hydrogen  and  carbon  monoxide  alone  are 
evolved,  but  their  proportions  are  subject  to  sudden  alteration  with 
the  temperature.  A  larger  volume  of  gas  was  evolved,  and  the 
evolution  commenced  sooner  from  the  first  bar  than  from  the  second, 
probably  owing  to  initial  loss  of  j/as  from  the  latter  by  its  finer  sub- 
division. The  gases  are  very  irregularly  distributed  in  the  steel,  the 
proportion  in  the  intei mediate  layers  being  much  greater  thin  in  the 
Superficial  and  central  portions.  As  regards  the  state  of  the  gas  in  the 
metal,  observations  m»de  are  not  in  favour  of  th©  existence  of  a 
dissociation-tension.  E.  H. 

Extraction  of  Gases  Contained  in  Metals.  Octave  Boudouard 
{Compt.  rend.,  1907,  145,  12«3— 1284).— The  author  has  heated  in  a 
vacuum,  commercial  iron  in  the  form  of  bars  1  square  cm.  in  cross- 
section,  sheet  1  mm.  thick,  wire  2  mm.,  1  mm.,  and  "'S  mm.  in 
diameter,  and  of  filings.  Wire  I  mm.  thick  when  heated  at  the 
temperature  of  boiling  sulphur  (445°)  does  not  evolve  gas,  but  under 
the  same  conditions  31-5  grams  of  filings  evolve  645  c.c.  of  gas,  chiufly 
carbtm  monoxide  and  hydrogen.  The  results  of  heating  the  iron  in  its 
various  formw  at  1100°  in  a  vacuum  three  times,  allowing  fifteen  days 
exposure  to  the  air  between  the  consecutive  ignitions,  are  given  in 
tabular  form.       They  show  that  it  is  extremely  difficult  to  extract  the 
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gases  contained  in  iron  and  steel.  The  metal  after  a  third  ignition  at 
1100°  retains  an  appreciable  volume  of  gas,  varying  according  to  its 
state  of  division  (from  0'5%  of  total  volume  extracted  in  the  case  of 
filings  to  20%  with  sheet-  or  bar-iron).  A  table  is  given  containing  the 
total  percentage  volumes  and  weights  of  carbon  monoxide,  hydrogen, 
carbon  dioxide,  and  nitrogen  expelled  by  three  ignitions  at  1100°  of 
wire  05  and  1  mm.  thick,  sheet  1  mm.  thick,  and  filings.  The  total 
percentage  weights  of  gas  evolved  are  0-0957%,  0-1029%,  0-099%,  and 
0*2207%  respectively,  these  quantities  being  of  the  same  order  as 
the  amounts  of  sulphur  and  phosphorus  ordinarily  present. 

The  values  obtained  for  nitrogen  are  of  the  same  order  as  those  observed 
by  Braune  (Abstr.,  1905,  ii,  638  ;  Rev.  de  Metallurgie,  1907,  2,  834). 
In  a  vacuum,  iron  begins  to  volatilise  at  900°,  and  does  so  very 
appreciably  at  1100°.  E.  H. 

Solubility  of  Graphite  in  Iron.  Georges  Charpy  {Compt.  rend., 
1907,  145,  1277—1279.  Compare  Abstr.,  1902,  ii,  209).— The 
determination  of  the  solubility  of  graphite  in  iron  is  rendered  very 
difficult  by  the  exceeding  slowness  of  the  dissolution  of  graphite,  or 
the  conversion  of  the  combined  carbon  into  graphite,  which  necessitates 
prolonged  heating,  involving  either  carburation  or  decarburation  of 
the  surface  according  to  the  conditions. 

An  ingot  of  grey  cast-iron,  containing  3-75%  total  carbon  (3-34% 
graphite),  about  0'1%  silicon  and  manganese,  and  traces  of  sulphur 
and  phosphorus,  was  obtained  by  melting  in  a  crucible  some  Swedish 
iron  cemented  with  excess  of  wood-charcoal,  and  allowing  it  to  cool 
slowly.  Cubes  of  this  iron  (4  cm.  edge)  were  heated  for  three  to 
seven  hours  at  temperatures  varying  from  750 — 1150°,  quenched  in 
water,  and  then  annealed  at  500°.  After  planing  off  a  thickness  of 
2  mm.  fi'om  the  faces,  the  combined  carbon  was  determined  in  the 
remaining  cubes.  It  is  found  to  increase  from  0-31%  at  750°  to 
2-47%  at  1150°. 

A  white  cast-iron  containing  2  82%  total  carbon  (all  combined), 
obtained  by  running  the  fused  metal  into  a  metallic  mould,  when 
heated  at  1150°,  cooled  slowly  to  1000°,  and  then  quenched  in  cold 
water  gives  an  ingot  of  which  the  central  portion  contains  2-74% 
total  carbon,  1-82%  graphite,  and  0-92%  combined  carbon. 

When  the  crucible,  prepared  as  above,  containing  the  liquid  iron  is 
placed  in  a  furnace,  maintained  at  1000°  for  thi-ee  hours,  and  then 
plunged  in  cold  water,  an  ingot  is  formed  containing  3-10%  total 
carbon,  2*15%  graphite,  and  095%  dissolved  carbon. 

By  the  cementation  of  iron  at  1000°  (compare  Abstr.,  1903,  ii,  430) 
with  wood-charcoal,  two  irons  were  obtained  containing  (1)  2*50% 
carbon,  of  which  1*40%  was  graphite,  and  1-10%  dissolved  carbon  ;  (2) 
3-10%  carbon,  221%  graphite,  and  0-89%  dissolved  carbon. 

The  conclusion  is  drawn  that  the  solubility  of  graphite  in  iron 
diminishes  with  the  tcmporature,  and  amounts  to  about  1%  at  1000°. 

E.  H. 

Chemical  Behaviour  of  High  Percentage  Ferro-silicon. 
Johannes  JIaas  {Chevi.  Zeit.,  1908,  32,  8).— A  50%  ferro-silicon 
dissolves  in  a  concentrated    solution   of   copper  ammonium  fluoride, 
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metallic  copper  separating  as  a  flocculent,  spongy  precipitate.  The 
reaction,  which  takes  place  spontaneously,  is  accompanied  by  a  violent 
evolution  of  gas,  hydrogen  silicofluoride  probably  being  formed. 
Silicic  acid  is  not  formed,  and  the  evolution  of  hydrocarbons  has  not 
been  observed.  The  copper  ammonium  fluoride  solution  is  almost 
without  action  on  80%  ferro-manganese.  G.  Y. 

Decomposition  of  Iron  Sulphides  by  Aluminium,  and  the 
Probable  Existence  of  a  Double  Sulphide  of  Iron  and 
Aluminium.  Hugo  Ditz  {Metallurgie,  1907,  4,  786 — 792). — 
Sulphides  are  less  energetically  reduced  by  ignition  with  aluminium 
powder  than  oxides.  A  mixture  of  iron  pyrites  and  aluminium  in  the 
proportion  SFeSgtlAl  yields  less  than  one-half  of  its  iron  in  the 
metallic  form.  In  presence  of  an  excess  of  aluminium,  one-half  of 
the  iron  is  obtained.  The  copper  present  in  the  pyrites  is  only 
reduced  when  an  excess  of  aluminium  is  employed.  The  slag  appears 
to  contain  a  dovible  sulphide,  AljSgjFeS,  which  has  also  been  obtained 
by  Houdard  (Abstr.,  1907,  ii,  468)  from  ferrous  sulphide  and  aluminium. 
The  reduction  thus  proceeds  according  to  the  equation 
2FeS2  +  2A1  =  Al2S3,FeS  -f-  Fe. 

When  ferrous  sulphide  is  reduced,  the  same  double  sulphide  is 
formed,  according  to  the  equation  4FeS  -f  2  A.1  =  Al2S3,FeS  -J-  3Fe. 

C.  H.  D. 

Roussin's  Salts.  V.  Italo  Bellucci  and  P.  De  Cesaris  {Aiti 
R.  Accad.  Lincei,  1907,  [v],  16,  ii,  740—745.  Compare  Abstr.,  1907, 
ii,  29,  472). — On  oxidation  of  potassium  ferronitrosulphide  with 
permanganate,  each  molecule  of  the  former  absorbs  26  atoms  of 
oxygen,  this  being  the  amount  necessary  theoretically  for  the  oxidation 
of  all  the  elements  to  the  highest  grade.  This  result  excludes  all 
possibility  of  the  presence  of  hydrogen  in  the  molecule  of  Roussin's 
salts.  Further,  taken  along  with  the  complete  resistance  of  these  salts 
to  the  action  of  the  most  energetic  reducing  agents,  this  oxidisability 
indicates  that  most,  if  not  all,  of  the  iron  atoms  in  the  molecule  are 
present  in  the  ferrous  condition.  Comparison  of  the  behaviour 
towards  hydrochloric  acid  of  potassium  ferronitrosulphide  with  that 
of  the  complex  sulphides,  FcoSgjK^S  and  2FeS,K2S,  shows  that  the 
three  sulphur  atoms  in  the  molecule  of  Roussin's  salts  exist  in  the 
form  of  sulphide  and  are  probably  combined  with  the  iron. 

T.  H.  P. 

Hydrolysis  of  Ferric  Chloride.  II.  Action  of  Hydrochloric 
Acid.  G.  Malfitano  and  Leopold  Michel  {ComjM.  rend.,  1907,  145, 
1275—1277.  Compare  Abstr.,  1907,  ii,  692).— The  authors  have 
compared  the  rates  of  change  of  the  conductivity  of  ferric  chloride 
solutions  with  that  of  the  conductivity  of  solutions  containing  the 
same  quantities  of  ferric  chloride  and  varying  quantities  of  hydrogen 
chloride.  The  results  obtained  are  illustrated  by  curves.  The  latter 
show  that  the  dui*ation  of  the  period  of  constant  conductivity  increases 
with  the  amount  of  hydrogen  chloride  added,  and,  other  things  being 
equal,  the  quantity  of  hydrogen  chloride  required  to  render  the  solution 
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stable  increases  considerably  with  the  temperature  and  varies  slightly 
with  the  concentration  of  the  ferric  chloride.  The  remarkable  pheno- 
menon is  observed,  that  during  the  hydrolysis  of  a  ferric  chloride 
solution,  a  considerably  larger  quantity  of  hydrogen  chloride  can  be 
formed  than  would  have  rendered  the  solution  stable  if  added  at  first, 
the  conductivity  of  hydrolysed  solutions  rising  to  values  greater  than 
those  of  solutions  initially  treated  with  hydrochloric  acid.  Moreover, 
small  additions  of  acid  only  retard  hydrolysis  at  the  beginning,  after- 
wards appearing  to  accelerate  it.  Measurements  of  the  conductivities 
of  M/IO  solutions  of  ferric  chloride  alone  and  with  varying  quantities 
of  hydrogen  chloride  (JZ/SO  to  i//10)  (1)  immediately  after  dissolution, 
(2)  after  thirty  minutes'  heating  at  100°,  and  then  (3)  forty-six  hours 
later  show  that  the  increase  in  conductivity  on  heating  and  its  decrease 
subsequently,  diminish  as  the  quantity  of  acid  added  increases.  The 
conclusion  is  drawn  that  the  products  of  hydrolysis  are  not  constant  in 
composition,  only  those  fii-st  formed  being  easily  reconverted  into 
FeClg  by  the  hydrochloric  acid  present,  the  action  of  the  acid  becoming 
more  and  more  difficult  as  the  hydrolysis  progresses,  and,  further,  that 
the  products  of  hydrolysis  are  rendered  more  I'esistant  by  the  presence 
of  hydrogen  chloride.  To  justify  these  conclusions,  curves  are  given 
showing  that  the  amount  of  hydrochloric  acid  which,  added  at  the 
beginning,  renders  the  solution  stable,  when  added  during  hydrolysis, 
not  only  does  not  restore  the  solution  to  its  original  condition,  but 
does  not  stop  the  hydrolysis. 

These  phenomena  appear  to  be  best  explained  by  the  hypothesis  that 
the  colloid  formed  from  the  products  of  hydrolysis  is  composed  of 
complex  ions.  B.  H. 

Ferric  Chlorides.  Frank  K.  Cameron  and  William  O.  Robinson 
(/.  Physical  Chem.,  1907,  11,  690— 694).— The  investigation  deals 
with  the  cases  in  which  there  is  relatively  more  ferric  oxide  than  acid. 
It  appears  that  at  25°  no  definite  basic  chloride  is  formed,  the  stable 
solid  phase  being  one  of  a  series  of  solid  solutions  containing  ferric 
oxide,  hydrochloric  acid,  and  water.  J.  C.  P. 

Ferric  Sulphates.  Frank  K.  Cameron  and  William  0.  Robinson 
(J.  Physical  Chem.,  1907,  11,  641 — 650). — Ferric  sulphate  solutions  of 
varying  concentration  were  shaken  with  freshly-precipitated  ferric 
hydroxide  at  25°  for  four  months.  At  the  end  of  this  time,  the  clear 
solutions  were  separated  and  analysed.  It  is  shown  that  no  definite 
basic  ferric  sulphates  are  formed.  In  contact  with  solutions  containing 
less  than  25%  SO3,  the  stable  solid  is  one  of  a  series  of  solid  solutions, 
containing  ferric  oxide,  sulphuric  acid,  and  probably  water.  In  contact 
with  solutions  containing  from  25%  to  28%  SO3.  the  stable  solid  is  a 
hydratod  normal  sul[ihate  of  the  composition  FejOg.SSOg.lOH.p.  In 
contact  with  Holuiions  containing  more  than  28%  SOg,  the  stable  solid 
is  a  hydrated  acid  sulphate  of  the  composition  Fe^O3,4SO3,10II,2O. 

J.  C.  P. 

A  New  Chromium  Sulphate.  Paul  Nicolakdot  {Compt.  rend., 
1907,    145,    1338— 1340).— When    the   green    solution   obtained    by 
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boiling  a  solution  of  violet  chromium  sulphate  is  heated  with  barium 
carbonate,  part  of  the  sulphuric  acid  is  precipitated,  and  on  complete 
spontaneous  evaporation  of  the  filtrate  a  new  chromium  sulphate, 
Cr20g,2-5S03,7'5H20,  is  obtained  as  a  non-crystalline  solid,  readily 
soluble  in  water  to  form  a  green  solution,  but  insoluble  in  alcohol  or 
acetone,  and  precipitated  from  aqueous  solution  by  these  liquids. 
Solutions  of  the  salt  do  not  yield  precipitates  with  barium  chloride 
or  with  sodium  phosphate  ;  it  differs  in  this  respect  from  the  sulphate 
of  sulphochromyl  hydroxide  described,  but  not  isolated,  by  Recoura 
(Abstr.,  1896,  ii,  27),  and  resembles  the  sulphate,  (Cr203(303)3,8H20, 
obtained  by  Recoura  by  dehydrating  the  solid  violet  chromium 
sulphate.  M.  A.  W. 

Chromates.  Samuel  H.  C.  Briggs  {Zeitsch.  anorg.  Chem.,  1907, 
66,  246—260.  Compare  Trans.,  1903,  83,  391  ;  1904,  85,  677).— 
The  preparation  and  properties  of  certain  chromates,  dichromates,  and 
double  chromates  are  described. 

Nickel  dichromate,  2NiCr20-,3H20,  obtained  by  heating  together 
nickel  carbonate  and  chromic  acid  in  aqueous  solution  at  a  high 
temperature,  occurs  in  reddish-brown,  transparent  prisms,  which  are 
deliquescent.  The  corresponding  cobalt  salt,  CoCrgO-jHgO,  prepared 
by  an  analogous  method,  forms  black,  lustrous,  deliquescent  crystals. 

Ammonium  cobalt  chromate,  (NH^)9Co(CrO^).„6H20,  obtained  by 
interaction  of  ammonium  chromate  and  cobalt  acetate  in  aqueous 
solution  below  —  5°,  occurs  in  well-formed,  brownish-yellow  prisms. 
The  corresponding  ccesium  compound,  prepared  by  an  analogous 
method,  was  not  obtained  quite  free  from  basic  salt ;  it  forms  small, 
lustrous  crystals. 

The  normal  chromates  of  copper,  zinc,  and  cadmium  have  already 
been  isolated  from  aqueous  solution  and  described  by  Schulze  (Abstr., 
1896,  ii,  24) ;  exact  methods  for  preparing  them  are  now  given. 
Attempts  to  obtain  normal  chromates  of  these  metals,  analogous  in 
behaviour  to  the  corresponding  sulphates,  by  interaction  in  non- 
aqueous solvents  were  unsuccessful. 

A  large  number  of  compounds  of  pyridine  with  dichromates  have 
been  prepared ;  in  most  cases  by  interaction  in  aqueous  pyridine 
solution  of  chromic  acid  or  potassium  dichromate  and  a  salt  of  the 
particular  metal.  The  compounds  in  question  are  fairly  stable, 
nearly  insoluble  in  water,  and  insoluble  in  the  ordinary  organic 
solvents.  The  majority  of  them  are  of  the  type  M"Cr<,07,4Py.  The 
copper  compound,  CuCr207,4Py,  occurs  in  small,  light  green  crystals 
or  in  well-formed,  dark  green  prisms ;  the  zinc  compound  in  luatrous, 
orange  prisms ;  the  cadmium  compound  in  orange  crystals,  and  the 
cobalt  compound  as  a  dark  brown  powder.  Corresponding  nickel  and 
manganese  compounds  were  also  prepared. 

A  silver  compound,  Ag2Cr207,6Py,  was  obtained  in  lustrous,  orange 
crystals.  On  dissolving  this  compound  in  water  containing  a  little 
pyridine,  and  cooling,  a  second  silver  compound,  Ag2Cr20-.,4Py, 
separated  in  orange  prisms. 

Two  mercury  salts  of  the  same  composition,  HgCr207,2Py,  are 
described.     One,  obtained  from  solutions  containing  little  pyridine, 
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forms  orange   crystals,  the  other,   which  crystallises  from  excess  of 
pyridine,  occurs  in  lustrous,  golden-yellow  leaflets. 

A  uranium  compound,  2lJ03,3Cr03,2Py,  also  forms  lustrous,  orange- 
coloured  crystals.  The  pyridine  double  salts  of  zinc,  cadmium,  and 
mercury  darken  on  exposure  to  light.  G.  S. 

Potassium  Ammoniostannate.  F.  F.  Fitzgerald  {J.  Amer. 
Chem.  Soc,  1907,  29,  1693— 1698).— In  an  earlier  paper  (Abstr., 
1907,  ii,  545),  an  account  was  given  of  the  preparation  of  potassium 
ammonio-zincate  by  the  action  of  zinc  on  a  solution  of  potassamide  in 
liquid  ammonia.  Attempts  have  been  made  to  prepare  other  salts  of 
this  class. 

When  excess  of  a  sclution  of  potassamide  in  liquid  ammonia  is 
added  to  a  solution  of  stannic  iodide  in  the  same  solvent,  a  crystalline 
precipitate  oi  j^otassium  ammoniostannate,  Sn(NK)2,4NH3,  is  produced, 
which,  when  heated  at  145°,  loses  3  mols.  of  ammonia.  On  further 
heating  in  a  vacuum  at  316°,  a  brick-red  powder  is  obtained,  which 
still  contains  some  ammonia  and  is  decomposed  violently  by  water  with 
evolution  of  gas  and  deposition  of  tin.  £.  G. 

Columbium  Sulphide.  I.  Heinrich  Biltz  and  Ludwig  Gonder 
{Ber.,  1907,  40,  4963 — 4972). — For  the  preparation  of  columbium 
pentoxide,  a  by-product  hova  the  manufacture  of  tantalum  compounds 
was  used,  containing  46  per  cent,  of  columbium  pentoxide,  36  per  cent, 
of  sodium  oxide,  10  per  cent,  of  iron  oxide,  traces  of  tungstic  acid,  a 
little  tantalum  oxide,  and  several  per  cent,  of  water.  In  order  to 
remove  iron,  sodium,  and  tungsten,  the  product  was  fused  with 
potassium  hydrogen  sulphate,  water  added,  the  columbic  acid  filtered 
off,  and  then  boiled  with  a  little  concentrated  hydrochloric  acid  and 
washed  with  dilute  hydrochloric  acid ;  the  fusion  was  then  repeated  in 
order  to  remove  the  last  traces  of  iron.  The  columbic  acid  was  then 
separated  from  traces  of  tantalum  according  to  Marignac's  method ;  it 
was  dissolved  in  pure  hydrogen  fluoride,  potassium  carbonate  added, 
diluted  with  water,  and  allowed  to  crystallise,  when  a  little  potassium 
tantalum  fluoride  separated ;  on  further  concentration,  potassiuui 
columbium  hydroxyfluoride  separated.  The  latter  was  then  heated 
with  concentrated  sulphuric  acid,  fused  with  potassium  hydrogen 
sul{)hate,  boiled  with  water,  and  washed  by  decantation  with  dilute 
hydrochloric  acid.  The  columbic  acid,  obtained  in  this  manner,  was 
still  contaminated  with  a  little  sulphuric  acid,  retained  by  adsorption. 
The  product  was  accordingly  heated  for  several  hours  in  a  combustion 
tube,  first  in  a  current  of  ammonia,  and  finally  in  a  current  of 
oxygon. 

The  pure  columbium  oxide  was  then  heated  to  redness  for  several 
hours  in  a  current  of  a  mixture  of  hydrogen  sulphide  and  carbon 
disulphide,  the  product  extracted  with  carbon  disulphide,  and  finally 
dried  over  sulphuric  acid.  It  is  likely  that  columbium  sulphide  has 
not  yet  been  obtained  pure.  The  authors  conclude  that  their  prepara- 
tions are  mixtures  of  a  columbium  sulphide,  CbSj  or  Cb.iS^,  either 
with  columbium  or  with  a  lower  sulphide.  A.  McK. 
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Oil  from  the  Roof  of  the  Cockshead  Coal  Seam,  North 
StaflFordshire.  Archibald  A.  Hall  (/.  Soc.  Cham.  Ind.,  1907,  26, 
1223 — 1224). — The  dark  brown  oil,  which  deposits  crystals  at  18° 
and  is  solid  at  15°,  was  found  on  investigation  to  be  a  mixture  of  the 
higher  paraffins  with  some  olefines  and  possibly  some  naphthenes  and 
phenolic  substances.  W.  H,  G. 

Optical  Investigation  of  the  Bibieibat  Naphtha.  M.  A. 
'RkKV&i's  (J.  Russ.  Phys.  Cheni.  Soc,  \^01 ,  2>Q,  1343 — 1358.  Compare 
Abstr.,  1907,  ii,  883). — Of  forty-seven  naphthas  examined, those  from  the 
uppermost  layers  are  of  maximum  transparency,  and,  with  but  a  few  ex- 
ceptions, of  lowest  sp.  gr.  The  curve  expressing  the  relation  between  the 
depth  at  which  the  naphtha  is  obtained  and  the  corresponding  coefficients 
of  optical  opacity  approximates  to  a  straight  line ;  there  is  thus  a 
genetic  connexion  between  the  various  naphthas,  and  they  are  all 
filtration  products  of  one  original  naphtha,  but,  since  this  process  could 
not  have  occurred  everywhere  at  the  same  speed,  the  naphthas  obtained 
from  various  parts  of  the  globe  are  not  identical  in  properties.  The 
relation  between  the  pressure  within  the  earth  and  that  of  the  outer 
layers,  as  well  as  of  the  duration  of  filtration  and  the  nature  of  the 
naphtha  produced,  is  discussed.  When  the  outer  pressure  exceeds  the 
inner,  no  filtration  can  occur,  but  the  naphtha  becomes  compressed,  form- 
ing condensed  products,  such  as  asphalt  (compare  Marcusson,  Abstr., 
1907,  i,  466).  All  the  Bibieibat  naphthas  are  normal,  are  not  decom- 
posed, and  do  not  undergo  racemisation  when  distilled  at  250°/20  mm. 

Z.  K. 

ParaflQ.n  Wax  from  the  Ladysmith  Pit,  Whitehaven 
Collieries.  Peter  P.  Bedson  (/.  Soc.  Chem.  Ind.,  1907,  26, 
1224 — 1225). — An  investigation  of  a  substance  which  was  discovered 
as  an  exudation  in  a  drift  of  the  Ladysmith  Pit  of  the  Whitehaven 
Collieries.  It  is  a  dark  brown  material,  having  the  consistency  of 
vaseline,  and  consists  of  a  mixture  of  paraffin  hydrocarbons,  contain- 
ing a  considerable  proportion  of  the  solid  members  of  this  series, 
with  some  olefines.  W.  H.  G. 

American  Pyrites  Crystals.  Edward  H.  Kraus  and  I.  D. 
Scott  {Zeitsch.  Kryst.  Min.,  1907,  44,  144— 153).— The  following 
analyses  are  given  of  pyrites  crystals  from  :  I,  Central  City  Mine, 
Gilpin  Co.,  Colorado;  II,  a  limestone  quarry  at  Franklin  Furnace, 
New  Jersey  ;  III,  an  unknown  locality  in  Colorado  : 

S.  Fe.  Co.  Ca.  Insol.  Total. 

I.*     53-26  46-51  —  —  0-59  100-37 

II.       53-30  45-20  1-25  trace  0-03  99-78 

HI.       53-08  46-35  —  —  0-53  99-96 

*  Ni,  Co,  As,  Sb,  aiul  An  are  absent. 
Detailed  crystallogx'aphic  descriptions  are  given.  L.  J.  S. 
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Artificial  Haematite  Crystals.  Charles  E.  Munroe  {Amer. 
J.  Sci.,  1907,  [iv].  24,  485 — 486). — Brilliant  crystals  of  haematite 
were  found  attached  to  the  inside  surfaces  of  iron  pipes  which  for 
seven  years  had  conducted  alternately  hydrogen  chloride  and  air  in  a 
plant  for  the  manufacture  of  chlorine  by  the  Deacon  process.  The 
well-developed  crystals  are  grouped  in  rosettes,  like  the  "  iron-roses  " 
of  the  Alps.  In  a  six-inch  pipe,  the  crystals  measured  1  cm.  across, 
and  in  a  twenty-inch  pipe  they  were  3  cm.  across.  L.  J.  S. 

Olivine  in  Serpentine  from  Chester,  Massachusetts. 
Charles  Palache  {Amer.  J.  ScL,  1907,  [iv],  24,  491—495).— 
A  narrow  vein,  two  inches  or  less  in  width,  of  olivine  occurs  in 
serpentine  at  Chester,  in  ^Massachusetts.  The  olivine  has  the  form  of 
grains  or  of  rough  crystals,  and  is  associated  with  picrolite,  chry.«otile, 
brucite,  and  magnetite.  The  following  analysis  by  W.  T.  Schaller 
shows  that  the  material,  although  apparently  pure,  must  be  inter- 
mixed with  magnesite,  brucite,  and  serpentine  : 

H2O        H.O 
SiO,.        FeO.        MgO.        MnO.     CaO.     F,     at  100°.   >100°.      COj.         Total. 

39-43        7-83        49-26        0-12  nil  1-20        1-49        0-77        100-10 

The  vein  of  olivine  is  very  sharply  defined  from  the  surrounding 
serpentine,  and  is  evidently  a  younger  formation,  representing  a 
regeneration  of  olivine  in  the  rock-mass.  The  serpentine  pseudomorphs 
after  olivine  from  this  locality  have  been  called  "  hampshirite,"  and 
I'ecently  the  opinion  has  been  expressed,  but  without  sufficient  grounds, 
that  the  original  mineral  was  humite.  L.  J.  S. 

Albite  from  Greenland.  C.  Dreyer  and  Victor  Goldschmidt 
(Meddelelser  om  GriJnland,  1907,  34,  1 — 60). — Measurements  of  well- 
developed,  water-clear  crystals  of  albite  from  South  Greenland  give  the 
following  crystallographic  constants  :  a  :fe  :  c  =  0*6373  : 1  :  0-5599  ; 
a  =  94°I8';  /3=116°41';  y  =  87°37'.  As  shown  by  the  following 
analyses  by  C.  Winther,  the  material  is  pure  albite  :  I,  of  material 
from  Kangerdluarsuk  ;  II,  from  Narsarsuk  : 


SiO,. 

AloOs- 

CaO. 

KjO. 

NajO. 

Total. 

I. 

68-80 

19-43 

nil 

nil 

11-86 

100-09 

II. 

68-80 

19-40 

0-20 

)i 

11-68 

100  08 

L.  jr.  s 

Tourmaline  from  Asinara  (Sardinia).  Aurelio  Serra  (Atti 
R.  Accad.  Lincei,  1907,  [v],  16,  ii,  702 — 704).— Large,  uniformly 
tinted,  black  crystals  of  tourmaline,  D  3  08,  found  in  pegmatitic  rock 
at  Asinara,  gave  on  analysis  : 

SiOj.        BjOg.      AI2O,,.       FcO.       TiOj.       PoO^.       MnO.      CaO.       MgO. 
3543        9-72        37-29        5-65        0-56        trace        0*89         I'lO        4-60 

NiioO.  KjO.     HgOatlOO".  H^O  at  rod  heat.        F.  Tot.al. 

2-27  0-64  ~  1-50  0-12  9977 

The  numbers  are  expressed  by  the  formula  : 

Si,,B,,Al,«Fe,MggNa,H«0„«.  T.  H.  P. 
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Bflfect  of  Hirudin  on  Blood- Gases.  Joseph  Barcroft  and 
G.  R.  Mines  (/.  Physiol.,  1907,  36,  275— 282).— In  work  on  blood- 
gases,  the  principle  of  leech  extract,  called  hirudin,  is  a  valuable 
preparation.  It  may  either  be  injected,  or  the  blood  may  be  received 
into  a  suitable  syringe  containing  a  small  quantity  of  hirudin  solution. 
If  the  injection  is  made  slowly,  no  untoward  results  follow,  and  no 
disturbance  of  the  normal  blood-gases  is  produced.  W.  D.  H. 

Sugar  in  Blood.  Peter  Ron  a  and  Leonor  Michaelis  (Biochem. 
Zeitsch.,  1908,  7,  329 — 337). — The  removal  of  protein  by  the  adsorp- 
tive  action  of  kaolin  renders  the  estimation  of  sugar  in  the  filtrate 
quite  accurate  in  artificial  mixtures  containing  serum  to  which  a 
known  amount  of  sugar  is  added.  Colloidal  iron  hydroxide,  although 
in  distinction  from  kaolin  an  electropositive  colloid,  acts  similarly. 
The  free  sugar  of  the  blood-serum  or  plasma  can  therefore  be  estimated, 
and  the  figures  obtained  by  the  kaolin  method  from  plasma  show  the 
presence  of  from  92  to  172  mg.  of  sugar  per  100  c.c.  Glycogen  is  also 
adsorbed  and  removed  by  kaolin.  In  fresh  plasma,  the  yield  of  sugar 
after  treatment  with  iron  hydroxide  is  always  less  than  after  treat- 
ment with  kaolin  ;  it  is  therefore  suggested  that  some  of  the  sugar  in 
the  blood  is  combined  with  an  electronegative  colloid.  W.  D.  H. 

Proteoses  in  Blood.  Ernst  Freund  {Biochem.  Zeitsch.,  1908,  7, 
361 — 368). — Abderhalden  has  stated  that  even  during  the  height  of 
digestion  the  blood  is  free  from  proteoses.  The  present  paper  is 
largely  polemical,  and  re-affirms  the  author's  previous  position  on  the 
presence  of  these  substances  in  the  blood.  Abderhalden's  method  is 
criticised.  W.  D.  H. 

Proteins  of  Horse- Serum.  John  Mellanby.  {J.  Physiol.,  1907, 
36,  288—333.  Compare  Abstr.,  1907,  ii,  631).— The  usual  methods 
of  salt  precipitation  are  not  regarded  as  trustworthy  for  the 
separation  of  classes  of  proteins  in  serum.  Alcohol  shows  a  definite 
critical  temperature  for  the  precipitation  of  these  proteins.  The  main 
conclusion  drawn  is  that  there  are  three  main  proteins  present  : 
globulin  about  3%  of  the  total,  albumin-a  about  85%,  and  albumin-/? 
about  12%;  the  last  named  is  the  crystallisable  albumin. 

W.  D.  H. 

Leucoprotease  and  Anti-Leucoprotease  of  Mammals  and 
Birds.  Eugene  L.  Opie  and  Bertha  L.  Barker  (J.  Exper.  Med., 
1907,  9,  207—221). — The  inhibiting  action  of  the  blood-serum  on  the 
enzyme  of  the  poly  nuclear  leucocytes  (leucoprotease)  is  exerted  by 
the  albumin  fraction  of  the  serum ;  the  albumin  fraction  contains  no 
proteolytic  enzymes.  The  globulin  fraction  contains  no  anti-enzyme 
for  leucoprotease  ;  it  contains,  on  the  contrary,  an  enzyme  which  digests 
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pi^oteins  in  a  neutral  or  alkaline  medium.  This,  which  resembles 
leucoprotease,  is  held  in  check  by  its  anti-enzyme  which  is  present  in 
great  excess.  The  anti-enzymotic  activity  of  the  serum  of  different 
animals  varies  considerably,  that  of  the  rabbit,  for  instance,  being 
stronger  than  dog's  serum  when  tested  either  with  dog's  or  with 
rabbit's  leucoprotease.  The  serum  of  birds  (pigeon  and  hen)  almost 
completely  fails  to  inhibit  mammalian  leucoprotease.  The  absence  of 
the  anti-enzyme  is  associated  with  an  absence  of  leucoprotease  in  poly- 
nuclear  leucocytes,  bone-marrow,  and  spleen.  W.  D.  H. 

Electrical  Charge  of  Native  Proteins  and  Agglutinins. 
Cyrus  W.  Field  and  Oscar  Teague  {J.  Exper.  Med.,  1907,  9, 
222 — 225). — Tetanolysin  and  anti-tetanolysin  travel  towards  the 
cathode  under  the  influence  of  an  electric  current ;  the  specific  agglu- 
tinins are  also  electropositive  ;  the  protein  matter  of  serum  is  not 
amphoteric,  but  travels  towards  the  cathode  whether  the  reaction  is 
acid,  neutral,  or  alkaline.  Hardy's  contrary  results  are  attributed  to 
the  fact  that  he  worked  with  "  denaturalised  "  protein.  The  bacteria- 
agglutinin  combination  may  be  dissociated  by  means  of  the  electric 
current.  W.  D.  H. 

Oxygen  Supply  and  Saliva.  Anton  J.  Carlson  and  F.  C. 
McLean  {Amer.  J.  Physiol-,  1908,  20,  457—469.  Compare  Abstr., 
1907,  ii,  891). — Further  experiments  confirming  previous  results  are 
given.  Stimulation  of  the  cervical  sympathetic  does  not  increase  the 
percentage  of  organic  solids  in  the  subsequent  saliva  obtained  by 
stimulation  of  cranial  secretory  nerves  or  by  the  injection  of  pilo- 
carpine. Heidenhain's  statement  to  the  contrary  was  due  to  imperfect 
technique.  This  is  considered  to  dispose  finally  of  Heidenhain's  theory 
of  trophic  secretory  nerves.  W.  D.  H. 

Causes  of  Rise  in  Electrical  Conductivity  under  the  Influence 
of  Trypsin.  William  M.  Bayllis  {J.  Physiol,  1907,  36,  221—252). 
— Fall  of  viscosity  and  liberation  of  adsorbed  electrolytes  from 
proteins  will  explain  only  a  small  fraction  of  the  increase  of  electrical 
conductivity  produced  by  tryptic  action.  The  main  cause  is  the 
production  of  '*  peptones "  and  amino-acids,  and  especially  of  di- 
carboxylic  acids  and  hexone  bases.  Amino-acids  are  more  soluble 
in  solutions  of  other  amino-acids  than  in  water,  but  no  evidence  of 
salt  formation  was  obtained.  The  formation  of  free  carbaminoglycine 
and  carbaminoalanine  (Siegfried)  is  confirmed ;  carbaminoleucine  is 
also  present.  W.  D.  H. 

The  Relationship  of  Dysoxidisable  Carbon  and  Nitrogen  on 
Different  Diets.  Karl  Spiro  {Beitr.  chem.  Physiol.  Path.,  1908, 
11,  144 — 145). — On  a  protein  diet,  the  carbon  nitrogen  (C :  N)  ratio 
of  the  urine  falls,  because  of  the  increase  of  urea,  in  which  the  C:N 
ratio  is  the  lowest  among  urinary  constituents.  The  carbon  and 
nitrogen  of  the  urine  which  are  not  in  the  form  of  urea  or  ammonia 
are  spoken  of  as  dysoxidisable ;  the  relationship  of  this  form  of  carbon 
and  nitrogen  is  on  a  flesh  diet,  1:5;  on  a  carbohydrate  diet,  1  :2'4  ; 
on  a  fat  diet,  1:3;  and  in  inanition,  1  :  2'38.  W.  D.  H. 
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The  Importance  of  So-called  Plant-amides  in  Animal  Meta- 
bolism. Valdemar  Henriques  and  C  Hansen  {Zeitsch.  physiol. 
Chem.,  1907,  54,  169  — 187). — Experiments  on  rats  show  that  if 
asparagine  is  the  only  nitrogenous  substance  in  the  diet,  it  is  unable 
to  maintain  equilibrium  or  to  act  as  a  protein-sparer.  The  same  is 
true  for  amides  separated  from  eight-day  old  germinating  seedlings 
(Vicia  faha,  Phaseolus  vulgaris)  or  from  potatoes  and  otiier  vegetables. 

W.  D.  H. 

Nuclein  Metabolism  in  a  Dog  with  an  Eck's  Fistula.  J.  E. 
Sweet  and  Ph(Ebus  A.  Levene  {J.  Kxper.  Med.,  1907,  9,  229—239).— 
In  a  dog  with  an  Eck's  fistula  and  on  a  purine-free  diet,  the  output 
of  uric  acid  was  much  higher  than  in  normal  animals.  Feeding  with 
nucleo-protein  only  slightly  raised  the  amount.  Feeding  with 
adenine  had  a  similar  effect,  but  the  experiment  was  only  done  once  ; 
indeed,  the  whole  series  of  observations  are  admittedly  too  scanty. 
Nucleic  acid  caused  diuresis  and  a  marked  rise  in  the  uric  acid 
output,  some  of  which  is  attributed  to  the  diuresis.  If  thymin  is 
injected,  part  of  it  is  eliminated  by  the  kidneys,  but  how  much  is 
absorbed  and  how  much  is  decomposed  in  the  intestinal  tract  was  not 
ascertained.  On  a  low  protein  diet,  the  uric  acid  elimination  suii'ered 
a  marked  fall.  W.  D.  H. 

The  Importance  of  Allantoin  in  Uric  Acid  Metabolism.  Wil- 
helm  Wiechowski  {Beitr.  chem.  Physiol.  Path.,  1908,  11,  109 — 131). 
— On  administration  of  uric  acid  to  animals  (dogs  and  rabbits),  it  is,  in 
part,  excreted  as  such,  but  is  mainly  eliminated  as  allantoin,  which  is 
therefore  regarded  as  an  end  product  of  uric  acid  metabolism. 

W.  D.  H. 


Secretory  Activity  of  the  Pancreas  Under  the  Influence 
of  Hydrochloric  Acid  and  Intestinal  Extract.  L.  Popiblski 
(PJluger's  Archiv,  1907,  120,  451— 491).— The  work  of  Bayliss  and 
Starling  on  secretin  is  criticised,  and  the  opinion  advanced  (and 
supported  by  experiments)  that  the  injection  of  hydrochloric  acid  into 
the  duodenum  produces  pancreatic  secretion  as  the  result  of  a  nervous 
reflex.  It  is  stated  that  extracts  of  all  parts  of  the  gastro-intestinal 
tract  produce  the  same  effect  as  the  so-called  secretin.         W.  D.  H. 

The  Nucleic  Acid  of  the  Pancreas.  Otto  von  Furth  and 
Ernst  Jerusalem  (Beitr.  chem.  Physiol.  Path.,  1908,  11,  146 — 150. 
Compare  Abstr.,  19()7,  i,  993). — The  pancreas  contains  as  its  principal 
nucleo-protein  one  which  yields  a  nucleic  acid  differing  in  no 
essential  points  from  that  prepared  from  the  thymus.  The  pancreas 
yields  also  another  acid  which  is  distinguished  by  its  solubility  in  hot 
water  (Hammarsten's  nucleo-protein,  Bang's  ^-guanylic  acid),  and  is 
of  simpler  structure,  its  cleavage  products  being  only  guanine, 
phosphoric  acid,  and  pentose.  It  is  to  this  substance  that  the  name 
guanylic  acid  should  be  restricted.  W.  D.  H. 
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The  Superficial  Layer  of  Cells  and  its  Relation  to  their 
Permeability  and  to  the  Staining  of  Tissues  by  Dyes.  T. 
Beailsford  Robertson  (/.  Biol.  Chem.,  1908,  4,  1—34).— From 
experiments  on  the  solubility  of  dyes  in  the  presence  of  lipoids  (ethyl 
acetate,  butyrate,  triacetin,  &c.),  the  conclusion  is  drawn  that  the 
theory  of  an  oily  layer  on  the  surface  of  cells  is  untenable,  and  that 
cell  membranes  are  probably  protein  in  nature  ;  proteins  combine 
chemically  with  certain  dyes.  In  many  cases,  however,  a  discontinuous 
lipoid  layer  may  underlie  the  protein  membrane.  W.  D.  H. 

The  Biological  Importance  of  Lecithin.  W.  Glikin  (Biochem. 
Zeitsch.,  1907,  7,  286—298.  Compare  Abstr.,  1907,  ii,  566).— A  high 
percentage  of  lecithin  in  the  bone  marrow  is  associated  in  newly-born 
animals  with  those  species  (both  in  birds  and  mammals)  in  which 
there  is  a  helpless,  immature  condition  at  the  time  of  birth. 

W.  D.  H. 

Action  of  Certain  Metallic  Ions  on  the  Frog's  Heart. 
Jean  Gautrelet  {Compt.  rend.,  1907,  145,  1308— 1309).— The 
following  metals  were  dissociated  electrically  from  their  chlorides 
while  introduced  into  the  organism  of  the  frog  :  potassium,  copper,  and 
mercury  were  found  to  be  toxic  to  the  muscular  tissue  of  the  heart ; 
magnesium  poisons  the  heart  by  acting  on  its  nerves.  In  the  case  of 
iron  dissociated  from  ferric  chloride,  both  tissues  are  affected.  Iron 
dissociated  from  ferrous  chloride,  and  calcium  act  tonically  on  the 
myocardium  ;  sodium  and  silver  are  inert.  W.  D.  H. 

Consumption  of  Dextrose  by  Mammalian  Cardiac  Muscle. 
Frank  S.  Locke  and  Otto  Rosenheim  (J.  Physiol.,  1907,  36, 
205 — 220). — A  new  perfusion  method  is  described  by  which  a 
solution  of  dextrose  in  oxygenated  Ringer's  solution  can  be  repeatedly 
circulated  through  an  excised  rabbit's  heart.  Five  to  ten  centigrams 
of  the  sugar  disappear  in  eight  to  nine  hours.  This  is  not  due  to  a 
minor  metabolic  or  fermentative  by-process,  but  is  associated  with  the 
main  chemical  change  which  uudei-lies  cardiac  activity.  If  the 
activity  of  the  heart  is  reduced  by  the  omission  of  calcium  (or,  better, 
of  both  calcium  and  potassium)  from  the  fluid,  the  amount  of  sugar 
used  up  is  lessened.  No  evidence  was  found  of  the  formation  of 
disaccharide  in  the  fluid,  or  of  the  storage  of  glycogen  in  the  heart. 
The  amount  of  carbon  dioxide  formed  runs  parallel  with  the 
disappearance  of  sugar.  Lactic  acid  is  absent,  and  nitrogenous  waste 
is  very  small.  W.  D.  H. 

Contraction  of  Muscle  and  Receptive  Substances.  I. 
John  N.  Langley  {J.  Physiol,  1907,  36,  347— 384).— The  influence 
of  nicotine  on  frog's  muscles  varies  in  degrees  in  different  muscles. 
The  local  application  of  the  di  ug  produces  two  main  kinds  of  results, 
namely,  local  twitchings  and  prolonged  tonic  contractions.  The 
former  are  rarely,  if  ever,  produced,  except  in  the  region  of  the  nerve 
endings.  The  general  bearing  of  the  results  recorded  is  deferred  until 
a  future  paper,  but  the  theory  is  suggested   that  the  normal  tone  of 
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muscles  is  maintained  by  an  action  on  the  special  receptive  substance 
which  causes  prolonged  contraction  when  stimulated  by  nicotine, 
that  in  some  cases  this  may  be  restricted  to  the  neural  region  of  the 
muscle  fibre,  and  that  the  tone  is  produced  by  a  constant  and  not  by 
an  interrupted  electric  current  (or  stimulus)  passiug  down  the  nerves. 

W.  D.  H. 

Physical  Chemistry  of  Excitation  (of  Muscle)  and  of 
Narcosis.  Rudolf  Hober  {PJiiigers  Archiv,  1907,  120,  492—516). 
— Isotonic  solutions  of  normal  salts  of  the  alkali  metals  produce 
currents  of  rest  of  varying  intensity  and  direction  when  applied 
locally  to  the  non-injured  sartorius  muscle  of  the  frog.  When 
arranged  according  to  their  power  of  producing  this  current,  the 
various  anions  and  cations  form  two  series,  which  coincide  with  those 
which  have  been  deduced  from  their  action  on  the  solubility  of  egg- 
white  and  of  lecithin  (compare  Hober,  this  vol.,  ii,  28 ;  also,  as 
regards  lecithin.  Forges  and  Neubauer,  this  vol.,  ii,  90).  This 
coincidence  is  one  of  the  reasons  for  the  author's  conclusion  that 
excitation  and  the  electrical  reaction  accompanying  it  are  closely 
connected  with  the  consistency  of  the  muscle  colloids. 

Narcotics  inhibit  the  change  in  the  colloids  (of  the  axis  cylinder), 
which  change  accompanies  the  normal  curi'ent  of  action,  and  in 
accordance  with  the  current  theory  of  narcosis,  due  to  Hans  Meyer 
and  Overton,  this  cdloidal  change  is  supposed  to  occur  in  the  lecithin. 
Narcosis  would  therefore  consist,  firstly,  in  the  accumulation  of  the 
lipoid-soluble  narcotic  m  the  lipoid  substance  (lecithin),  and,  secondly, 
in  the  inhibition  of  the  colloidal  changes  which  excitation  normally 
produces  in  this  substance.  O.  B. 

Influence  of  Inorganic  Colloids  on  Autolysis.  Part  III. 
Action  of  Poisons.  M.  Ascoli  and  G.  Izar  {Biochem.  Zeitsch., 
1907,  7,  142—151.  Compare  Abstr.,  1907,  ii,  897).— The  effects  of 
various  "  poisons "  on  the  catalytic  acceleration  of  the  autolysis  of 
liver  substance  have  been  studied.  They  agree  qualitatively,  and  to 
some  extent  quantitatively,  with  the  effects  on  the  decomposition  of 
hydrogen  peroxide  by  colloidal  platinum  (Bredig)  and  by  blood 
catalase  (Senter),  which  effects  consist  in  a  retardition  of  the  action 
of  the  (inorganic  or  organic)  ferment.  A  further  analogy  is  especitlly 
seen  in  the  case  of  hydrocyanic  acid,  namely,  that  the  effect  of  traces 
of  the  poison  on  colloidal  silver  is  not  permanent.  After  forty-eight 
hours,  the  silver  recovers  its  activity,  so  that  it  once  more  accelerates 
the  autolysis.  G.  B. 

Behaviour  of  Human  Milk  to  Rennet  and  Acids.  Bianca 
BiENENFELD  {Biochevi.  Zeitsck.,  1907,  7,  262 — 281). — Rennet  does  not 
curdle  human  milk ;  after  slight  acidification  and  warming,  caseinogen 
is  precipitated  by  i-ennet,  but  this  is  the  effect  of  the  acid,  not  of  the 
rennet.  Lactic  acid  also  precipitates  caseinogen,  and  the  precipitate 
contains  only  16  2%  of  the  total  nitrogen.  The  remaining  portions 
are  precipitated  by  three-quarters  saturation  with  ammonium  sulphate. 
Human  caseinogen  appears  to  contain  a  carbohydrate  complex. 

W.  D.  H. 
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Gases  Produced  in  the  Alimentary  Canal  of  Goats.  Arthur 
E.  Boycott  and  G.  C.  C.  Damant  {J.  Physiol,  1907,  36,  283—287).— 
Goats  produce  a  large  quantity  of  carbon  dioxide  (about  9  litres  per 
day  in  a  goat  weighing  20  kilos).  The  amount  of  combustible  gas 
(hydrogen  and  methane)  varies  from  3-5%  to  66%  of  this;  the  pro- 
portion between  the  two  gases  averaging  1:2.  Ten  %  of  the  total 
carbon  dioxide  at  least  is  not  the  result  of  tissue  metabolism,  but 
leaves  the  alimentary  canal,  and  is  produced  there  by  fermentation. 

W.  D.  H. 

The  Action  of  Various  Chemical  Substances  on  Sugar 
Excretion  and  Acidosis.  II.  Julius  Baer  and  Lk:on  Blum  {Beitr. 
chem.  Physiol.  Path.,  1906,  11,  101—108.  Compare  Abstr.,  1907,  ii, 
640). — A  previous  research  has  dealt  with  the  action  of  gkitaric  acid 
in  lessening  the  sugar  excretion  and  acidosis  in  phloridzinised  dogs. 
Several  other  acids  of  the  same  series  were  investigated  ;  adipic  acid 
(C  =  6)  and  pimelic  acid  (C  =  7)  act  in  the  same  way,  but  less 
powerfully  ;  suberic  acid  (C  =  8)  is  still  less  powerful,  and  azelaic  acid 
(C  =  9)  and  sebacic  acid  (C  =  10)  have  no  action  at  all.  The  higher 
acids  are  less  easily  burnt  in  the  body,  more  passing  unchanged  into 
the  urine,  but  this  appears  to  be  only  one  factor  concerned.  Benzoic 
acid  does  not  act  like  glutaric  acid.  W.  D.  H. 

Detection  of  Glyoxylic  Acid  and  its  Occurrence  in  Human 
Urine.  F.  Granstrom  {Beitr.  chem.  Physiol.  Path.,  1908,  11, 
132 — 142). — The  different  colour  reactions  which  indole,  scatole,  and 
tryptophan  give  with  glyoxylic  acid,  formaldehyde,  and  other 
aldehydes  are  described.  Eppinger's  test  for  glyoxylic  acid  in  urine  is 
criticised.  Although  it  is  sometimes  possible  to  detect  indole  and 
scatole,  it  is  very  doubtful  whether  glyoxylic  acid  ever  occurs  in 
human  urine,  noi-mal  or  pathological.  W.  D.  H. 

Uric  Acid  of  the  Urine.  Determeyer  and  Wagner  (Biochem. 
Zeitsch.,  1908,  7,  369 — 395). — Various  factors  playing  a  part  in  the 
condition  of  solution  or  precipitation  of  uric  acid  in  the  urine  are 
considered.  The  most  important  are :  (1)  solution  owing  to  salt 
formation  with  inorganic  bases ;  (2)  precipitation  of  free  uric  acid  by 
organic  acids,  and  (3)  inhibition  of  this  precipitation  by  certain 
organic  substances,  such  as  urochrome.  VV.  D.  H. 

Doubly- Refracting  Substances  from  Pathological  Organs. 
TiiEODoR  Panzicr  {Zeitsch.  physiol.  Chem.,  1907,  54,  239 — 254). — The 
crystalline  doubly-refracting  substance  separated  from  diseased 
kidneys  and  previously  called  protagon  is  really  an  oleic  acid  ester  of 
cholesterol.  Further  details  of  its  preparation  and  properties,  as 
obtained  from  kidneys  and  other  diseased  structures,  are  given,  and 
the  question  of  the  meaning  of  cholesterol  in  the  body  discussed. 

W.  D.  H. 

Lactic  Acid  in  Eclampsia.  A.  ten  \)ov.mi:\\KT¥.  {Zeitsch.  physiol. 
Chem.,  1907,  54,  153—168). — Sarco-lactic  acid  is  undoubtedly  present 
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in  tlie  blood  and  the  urine  of  the  mother,  and  in  the  umbilical  blood 
of  the  foetus  in  cases  of  eclampsia.  This  substance,  however,  is  not 
the  cause  of  the  convulsions,  as  has  been  supposed,  but  the  result 
either  of  the  convulsions  or  of  the  kidney  disorder  which  underlies 
them.  Hopkin's  new  test  for  lactic  acid  was  used,  and  quantitative 
results  in  numerous  cases  given.  W.  D.  H. 

Protein  Metabolism  in  Poisoning  by  Bromobenzene. 
W.  McKiM  Marriott  and  Charles  G.  L.  "Wolf  {Biochem.  Zeitsch., 
1907,  7,  213 — 261). — In  animals,  bromobenzene  increases  the  output 
of  nitrogen ;  the  relation  between  the  diiTerent  forms  of  excreted 
nitrogen  is  not  markedly  altered.  The  sulphur  exci-etion  runs  parallel 
to  this,  the  "neutral  sulphur"  and  ethereal  sulphates  being  especially 
increased.  During  inanition  these  effects  are  still  more  marked,  but 
there  is  no  acidosis.  The  drug  produces  no  change  in  the  excretion 
of  amino-acids  or  in  the  lespiratory  quotient.  After  death,  the  liver 
and  kidney  cells  are  found  to  have  undergone  necrotic  changes. 

W.  D.  H. 
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Action  of  Chlorine  in  the  Tubercle  Bacillus.  Moussu  and 
GouPiL {Com;j«.  rend.,  1907,145, 1231— 1232).— The  resistance  to  acids 
of  the  various  constituents  of  the  tubercle  bacillus  is  one  of  its  charac- 
teristic properties,  and  this  is  not  destroyed  by  various  reagents  which 
destroy  the  bacilli  (alcohol,  ether,  chloroform,  light  petroleum,  potass- 
ium hydroxide,  &c.).  Exposure  to  chlorine,  however,  breaks  up  the 
bacilli,   and  they   lose   then  their  acid-resisting  property. 

W.  D.  H. 

Phosphorus  in  the  Pat  of  Micro-Organisms.  E.  Alilaire 
{Compt.  rend.,  1907,  145,  1215— 1217).— The  fatty  matter  of 
numerous  micro-organisms  contains  phosphorus.  The  only  exception 
found  was  Chlorella  vulgaris,  in  which  the  total  amount  of  fat  is  small 
and  chlorophyll  is  abundant.  On  the  supposition  that  lecithin  is 
present,  the  iodine  test  for  choline  after  saponification  was  tried,  but 
with  negative  results.  W.  D.  H. 

Influence  of  Organic  Matter  on  Nitrification  in  Impure 
Cultures.  Adam  Karpinski  and  Br.  Niklewski  {Bui.  Acad.  Sci. 
Cracow,  1907,  596  —  615). — The  presence  of  small  amounts  of  some 
organic  substances  is  favourable  to  nitrification  in  mixed  cultures ; 
soil  extracts,  humates,  and  acetates  were  found  to  be  favourable,  and 
even  peptone  and  sugar,  in  small  quantities,  quickened  nitrification  m 
the  first  generations.  The  strength  of  solutions  does  not  seem  to  be 
of  much  importance,  favourable  effects  being  produced,  especially  in 
the  case  of  humates,  by  extremely  small  amounts.  N.  H.  J.  M. 
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Microbiochemical  Formation  of  Ammonia  in  Soil.  Renato 
Perotti  {Atti  R.  Accad.  Lincei,  19u7,  [v],  16,  ii,  704—709.  Compare 
Abstr.,  1906,  ii,  304). — Calcium  cyanamide  undergoes  a  biochemical 
change  in  soil,  its  nitrogen  being  converted  into  ammonia,  whilst 
dicyanodiamide  does  not  undergo  this  change,  but  is  utilised  directly 
by  various  organisms.  The  explanation  of  this  difference  in 
behaviour  seems  to  lie  in  the  fact  that  calcium  cyanamide  is  poisonous 
in  nature,  whilst  dicyanodiamide  in  moderate  concentrations  is  not. 
When  the  dicyanodiamide  is  increased  in  concentration  to  such  an 
extent  as  to  render  it  poisonous,  the  soil  bacteria  attack  it,  converting 
its  nitrogen  into  ammonia.  T.  H.  P. 

Favourable  Influenr^a  of  Small  Quantities  of  Zinc  in  the 
Growth  of  Sterigmatocystis  nigra.  Maurice  Javillier  {Compt. 
■rend.,  19(J7,  145,  1212— 1215).— Raulin,  in  1870,  described  the 
favouring  influence  of  small  quantities  of  zinc  on  the  mould  mentioned 
above,  known  also  as  Aspergillus  niger.  Coupin  attributed  this  to  the 
antiseptic  action  of  the  zinc  preventing  the  growth  of  other  micro- 
organisms. The  present  research  confirms  Raulin's  view  that  zinc  is 
of  real  nutritive  importance.  W.  D.  H. 

The  Organic  Compounds  of  Nitrogen,  Phosphorus,  and 
Sulphur  in  Vegetables.  Albert  Stutzer  (Biochem.  Zeitsch.,  190, 
7,  471 — 487). — A  method  for  the  estimation  of  phosphorus  and 
sulphur  in  organic  union  (as  lecithin,  &c.)  in  vegetable  tissues  is 
described.  Schulze's  observations  on  the  value  of  organic  phosphorus 
compounds  in  plants,  and  especially  in  seeds,  are  confirmed.  After 
gastric  digestion  of  vegetables,  the  insoluble  residue  contains  nitrogen, 
pho>phorus,  and  sulpliur  in  organic  combination,  but  the  proportion  of 
the  three  elements  varies.  The  same  is  true  for  the  faeces  of  sheep 
fed  on  various  vegetables.  The  nature  of  the  organic  sulphur 
compounds  is  not  known.  W.  D.  H. 

Occurrence  of  Quercitol.  Edmund  0.  von  Lippmann  (5er.,  1907, 
40,  4936 — 4937). — An  appreciable  amount  of  crystalli.~ed  quercitol 
was  found  between  the  wood  and  the  bitrk  of  a  recently  felled  oak. 

J.  J.  S. 

Occurrence  of  Salts  of  Anhydroxymethylenediphosphoric 
Acid  or  Pnytin  in  Plants.  Umktaro  8uzuki  and  K.  Yosuimura 
{Bull.  Coll.  Agri.  Tokyo,  1907,  7,  49o— 502).— The  amount  of  organic 
phosphoiua  soluble  in  0-2%  hydrochloric  acid  represents  approximately 
the  amount  of  phytin  present  in  plants.  The  following  results  (per 
cent,  in  dry  matter)  were  obtained  : 

Pliosphoms 


Soluble  in  0-2%  HCl. 


Total. 

Rice  bran     2'27 

Wheat  bran I'lH 

^tvi\»  ni  Sr,aamum  indicum  ...  Q112 

f>eed:i  o(  liicvmi.i  comintinis    ..  0"261 

Oil  cako  (lirassica  napun) 1*196 

Barley  bran 0'541 

Brau  from  Panicum  frumcnt.  0765 


as 
Iccitliin. 

Ort,'anic. 

Inorganic. 

0  0'2 

1-68 

013 

0-010 

0-579 

0-050 

0030 

0-125 

trace 

0013 

0109 

trace 

0  034 

0-532 

trace 

0-010 

0  238 

0089 

0  026 

0-344 

traco 
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Preparations  from  rice  bran,  which  amounted  to  7 — 8%  of  the  dry 
matter,  gave  the  following  results  :  loss  on  ignition,  27'31  ;  P  23'48, 
Mg  17-48,  and  Ca  5-18%.  N.  H.  J.  M. 

Pectins  from  the  Fruits  of  Lonicera  Xylosteum,  Symphori- 
carpus  Racemosa,  and  Tamus  Communis.  Marc  Bridel  {J. 
Pharm.  Chim.,  1907,  [vi],  26,  536— 543).— The  pectins  obtained  from 
Lonicera,  Symphoricarpus,  and  Tamus  by  Bonrquelot  and  Herissey's 
method  {ibid.,  1898,  [vi],  7,  473)  gave  a.^  +183-36°,  +190-9°,  and 
+  11 1-42°  (200  mm.)  respectively.  All  three  yield  mucic  acid  when 
treated  with  nitric  acid,  are  coagulated  by  barium  and  calcium 
hydroxides  and  by  pectase,  and  are  rendered  incoagulable  by  malt 
pectase.  The  pectin  from  Lonicera  Xylosteum  yielded  arabinose  when 
hydrolysed  with  sulphuric  acid.  N.  H.  J.  M. 

Composition  of  Tea  Leaves  at  Various  Stages  of  Develop- 
ment. Shin  Sawamura  {Bull.  Imp.  Centr.  Agric.  Exper.  Stat.  Japan, 
1907,  1,  145—146.  Compare  Kellner,  Abstr.,  1887,  73).— The 
relative  weights  of  the  first,  second,  third,  and  fourth  leaves  and  the 
twigs  were  100,  203,  412,  577,  and  717,  and  they  contained  respectively 
72-48,  71-98,  73-28,  74-54,  and  83-91%  of  water.  The  composition  of 
the  dry  matter  was  as  follows  : 

.  Ether  i\r-free  Crude  Pure 

extract.  extract.  fibre.  Tlieine.  Tannin.  N".  ash. 

1.  6-91  18-40  10-87  3-578  13-97  7-545  4-969 

2.  7-90  13-65  10-90  3-559  16-96  6-727  4-988 

3.  11-35  18-50  12-25  3232  15-78  6-294  4-867 

4.  11-43  20-73  14-75  2-570  15-44  5-504  4-935 

5.  8-03  26-96  17-08  2-146  11-14  5-112  6-249 

N.  H.  J.  M. 

Carbohydrate  Metabolism  of  the  Sugar  Beet  (Beta 
■vulgaris).  Siegfried  Strakosch  {Zeitsch.  Ver.  deut.  Zuckerind., 
1907,  623,  1057— 1068).— The  author's  results  are  briefly  as  follows. 
Dextrose  is  formed  in  the  mesophyll  of  the  whole  surface  of  the  leaves 
of  Beta  vulgaris,  and  is  the  only  sugar  found  in  the  mesophyll.  The 
migration  of  dextrose  into  the  leaf  veins  is  followed  by  the  appearance 
of  Itevulose  therein,  and  later  by  the  formation  of  sucrose.  The 
formation  of  starch  in  the  chlorophyll  granules  occurs  subsequently  to 
the  production  of  sucrose  from  its  components,  and  only  after  the 
carbohydrates  have  accumulated  to  some  extent  in  the  mesophyll. 
Evidence  is  obtained  in  support  of  the  view  that  the  sucrose  in  the 
leaves  of  the  beet  must  be  regarded  as  the  final  product,  and  that  it 
migrates  to  the  root  as  such.  The  conversion  of  the  monosaccharides 
of  the  leaf  into  sucrose  is  connected  with  the  action  of  light,  and 
ceases  when  the  leaf  is  placed  in  the  dark.  The  amount  of  the  mono- 
sacchai'ides  in  the  leaf  is  not  appreciably  altered  by  the  migration  of 
the  sucrose  into  the  i-oot.  This  amount  is  not  perceptibly  diminished 
when  the  leaves  remain  in  the  dark  for  a  long  time,  neither  does  pro- 
longed exposure  of  the  leaves  to  the  action  of  light  cause  it  to  increase 
beyond  a  certain  maximum  attained  in  a  short  time.  T.  H.  P. 

VOL.  xciv.  ii.  9 
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Darkening  of  Beet  Juice.  Max  Gonnermann  (Zeitsch.  Ver. 
deut.  Zuckerind.,  1907,  623,  1068—1087.  Compare  Abstr.,  1899, 
ii,  790). — Sugar  beet  juice  contains  organic  ferrous  salts,  tyrosinase, 
and  catechol,  the  last  named  being  probably  formed  by  the  action  of 
tyrosinase  on  tyrosine.  These  substances  produce  no  colouring  matter 
in  absence  of  air,  but  access  of  the  latter  to  the  liquid  causes  rapid 
darkening,  especially  if  a  trace  of  ammonia  is  present.  The  author  has 
isolated  catechol  from  the  juice.  T.  H.  P. 

The  Most  Favourable  Ratio  of  Lime  to  Magnesia  for  the 
Mulberry  Tree.  M.  Nakamura  {Bull.  Imjj.  Cenir.  Agric.  Exper. 
Stat.  Japan,  1907,  1,  129 — 133). — The  best  ratio  for  mulberry  trees 
was  found,  in  accordance  with  previous  observations  by  Aso,  to  be 
CaO/MgO=  3/1.  N.  H.  J.  M. 

Influence  of  Stimulating  Compounds  on  Crops  under 
Different  Conditions.  S.  Uchiyama  {Bull.  Imp,  Centr.  Agric. 
Exper,  Stat.  Japan,  1907,  1,  37 — 79). — A  large  number  of  plot 
experiments  are  described,  in  which  various  plants  were  grown  with- 
out and  with  manganese  sulphate.  The  soil  was  a  diluvial  loam  rich 
in  organic  matter,  and  contained  0'076%  MugO^  soluble  in  1%  citric 
acid,  and  0'413%  soluble  in  hot  10%  hydrogen  chloride.  In  the  case  of 
wheat  and  barley,  very  little  effect  was  produced  by  manganese 
sul  phate,  whilst  grasses,  buckwheat,  radishes,  carrots,  5ramca  campestris, 
and  tea  plants  were  considerably  benefited.  Ferrous  sulphate  was  also 
found  to  be  beneficial  in  some  cases,  but  less  so  than  manganese.  In 
some  cases,  a  mixture  of  the  two  sulphates  gave  the  best  results.  The 
amounts  of  manganese  sulphate  varied  from  10  to  37  "5  kilos,  per 
hectare  (reckoned  as  MngOj.  Better  results  were  obtained  when  it 
was  applied  as  a  top  dressing  than  with  the  other  manures. 

Further  experiments,  in  which  plants  grown  in  bottomless  cylinders 
received  varying  amounts  of  manganese  sulphate,  showed  in  each  case 
a  more  or  less  stimulating  action.  In  the  case  of  barley,  the  grain 
and  total  yield  were  increased  18%  and  24%  respectively  by  25  kilos, 
of  Mn^O^  per  hectare,  both  smaller  and  larger  applications  producing 
less  effect.  The  effect  of  manganese  depends  to  some  extent  on  the 
nature  of  the  soil,  being  greater  on  loam  than  on  sandy  soil ;  the 
effect  is  diminished  by  alkaline  manures. 

Potassium  iodide  increased  the  yield  of  Paniciwi  miliaceum  (28%) 
and  of  barley  (34%),  the  most  suitable  amounts  being  376  and  500 
grams  per  hectare  respectively.  Sodium  fluoride  has  a  powerfully 
stimulating  action  on  Fanicum,  and  also  increased  the  yield  of  barley ; 
the  amounts  of  fluoride  applied  were  940  and  5000  grams  per 
hectare.  N.  II.  J.  M. 

Distribution  of  Solute  Between  Water  and  Soil.  Frank 
K.  Cameron  and  Harrison  E.  Patten  (/.  Physical  Chem.,  1907,  11, 
581 — 593). — The  authors  have  studied  the  distribution  of  various 
solutes  (gentian-violet,  .sodium  eosin,  manure  extract)  between  water 
and  various  soils.  The  distribution  of  solute  between  solvent  and 
absorbent  presents  the  same  general  characteristics  with  soils  as  with 
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other  absorbents.  For  any  series  of  soils  or  other  absorbents,  the 
order  of  the  absorptive  capacities  for  one  solute  may  be  quite  different 
from  the  order  for  another  solute.  The  distribution  of  a  solute 
between  solvent  and  absorbent  may  generally  be  represented  by  the 
formula  C^^/Ci  =  J^,  where  n  may  be  less  than,  equal  to,  or  greater  than 
unity.  When  soils,  however,  are  the  absorbents,  the  flocculation 
introduces  a  modifying  factor,  and  the  form  of  the  distribution 
equation  may  become  more  complex.  J.  C.  P. 

Humus  Formation.  Shigehiko  Suzuki  {Bull.  Coll.  Agric.  Tokio, 
1907,  7,  513—529.  Compare  ibid.,  419,  and  Abstr.,  1906,  ii,  889).— The 
nitrogen  of  humus  is  mainly  in  the  form  of  a  kind  of  protein,  only 
traces  of  amino-acids  being  present.  Udrdnszky's  artificial  nitrogenous 
humic  acid,  obtained  by  boiling  dextrose  and  urea  with  hydrochloric 
acid  {Zeitsch.  physiol.  Chem.,  1888,  12,  42),  cannot  therefore  resemble 
natural  humus. 

The  following  substances  were  obtained  by  treating  humic  acid 
(500  grams)  with  hot  concentrated  hydrochloric  acid  :  alanine,  2'39  ; 
leucine,  2'16  ;  aminovaleric  acid,  0'57  ;  impure  aspartic  acid,  2'16  ; 
copper  salts  of  active  and  inactive  proline,  0'67  and  0"50  ;  copper  salts 
of  unknown  acids,  30*30,  and  ammonia,  1'90  grams.  Glutamic  acid, 
tyrosine,  and  histidine  were  also  present.  N.  H.  J.  M. 

Sodium  Nitrate  Compared  with  Ammonium  Sulphate. 
Paul  Bassler  [Bied.  Zentr.,  1907,  36,  857  ;  from  Jahresber.  Agrik.  chem. 
Versuchs.  u.  Samenkontrollstat.  Koslin,  1905 — 1906,  14). — The  greatest 
effect  with  potatoes  was  produced  when  the  manui^es  were  applied  in 
two  portions,  before  planting  and  before  the  second  hoeing.  The  two 
manures  gave  practically  the  same  result.  The  worst  results  were 
obtained  by  applying  the  whole  amount  of  the  manures  before 
planting  ;  ammonium  sulphate  produced  considerably  less  effect  than 
sodium  nitrate.  N.  H.  J.  M. 

Behaviour  of  Nitrate  in  Paddy  Soils.  Gr.  Daikuhara  and 
T.  Imaseki  {Bull.  Imp.  Centr.  Agric.  Exper.  Stat.  Japan,  1907,  1, 
7 — 36.  Compare  Nagaoka,  Abstr.,  1 905,  ii,  837). — Results  of  determina- 
tions of  dextrose  and  sucrose  in  paddy  rice  and  in  dry  laud  rice  at  three 
or  four  periods  of  growth  showed  that  the  amount  of  sugar  is  practically 
the  same,  and,  further,  that  manuring  with  ammonium  sulphate  and 
sodium  nitrate  respectively  has  no  effect  on  the  sugar  content.  The 
low  yields  of  rice  obtained  when  nitrate  is  employed  cannot  therefore 
be  due,  as  suggested  by  Nagaoka,  to  defi.ciency  of  sugar  in  paddy 
plants. 

The  unsuitability  of  nitrate  for  paddy  soils  is  due  to  loss  of  nitrogen 
by  denitrification,  to  the  greater  production  of  poisonous  nitrites  on 
paddy  soils  as  compared  with  dry  land,  and  to  loss  of  nitrates  by  the 
system  of  irrigation.  Even  in  the  case  of  dry  land  there  may  be 
some  loss  by  denitrification  in  the  subsoil ;  in  rainy  seasons,  when 
organic  manures  have  been  applied  along  with  nitrate,  denitrification 
may  be  energetic  in  the  subsoil  and  may  also  take  place  in  the  surface 
soil. 

9—2 
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When  nitrates  are  applied  to  paddy  soils,  it  is  best  to  avoid  the 
use  of  organic  manures  unless  in  a  well-rotted  condition. 

N.  H.  J.  M. 

Manurial  Eflfect  of  Calcium  Cyanamide  under  Different 
Conditions.  S.  Uchiyama  [Bull.  Imp.  Centr.  Agric.  Exper,  Stat. 
Japan,  1907,  1,  93 — 103). — Pot  exfieiiments  with  barley  and  Brassica 
canipestris  in  loamy  and  sandy  soils.  Calcium  cyanamide  acts  best 
under  conditions  approaching  neutrality.  Under  favourable  conditions, 
it  is  equal  to  ammonium  sulphate  ;  the  results  were  less  favourable  on 
sandy  soil  than  on  loam. 

Ammonium  sulphate  gave  better  results  in  conjunction  with  sodium^ 
phosphate  than  with  superphosphate.  N.  H.  J.  M. 

Manuring  with  Bone  Dust.  S.  Uchiyama  (Bull.  Imp.  Centr. 
Agric.  Exper.  Stat.  Japan,  1907,  1,  105 — 120). — The  results  of  sand- 
culture  experiments  with  bai'ley  showed  that  the  availability  of  bone 
dust  is  diminished  by  magnesite,  and  that  it  is  less  in  conjunction 
with  sodium  nitrate  than  with  ammonium  sulphate.  In  the  case  of 
sandy  soil,  it  was  found  that  potassium  sulphate  and  carbonate  in 
presence  of  bone  dust  and  sodium  nitrate  gave  similar  results. 
Wood  ash  and  bone  dust  may  therefore  be  used  together. 

Bone  dust  (25  grams)  kept  in  contact  with  water  (2-5  litres)  for 
four  and  a-half  months  showed  an  increase  of  70%  soluble  P.2O5  over 
the  amount  dissolved  in  the  same  time  in  presence  of  chloroform. 
The  presence  of  potassium  carbonate  had  a  far  greater  effect  than 
bacteria.  N.  H.  J.  M. 

Behaviour  of  Bone  and  Mineral  Phosphates  in  Soil. 
Carlo  Montanari  {Bied.  Zentr.,  1907,  36,  797—801  ;  from  Slaz. 
sper.  agrar.  ital.,  1906,  39,  323). — The  absorptive  power  oP  soils  for 
soluble  phosphates  depends  on  the  amounts  of  alkaline  earth  carbon- 
ates, of  iron  and  aluminium  oxides,  and  especially  of  humus 
substances. 

The  continued  employment  of  phosphates  diminishes  the  amount  of 
alkaline  earth  carbonates  in  the  soil,  di-  and  tri-phosphates  being 
produced.  There  is  also  a  diminution  of  alumina  and  iron  oxide,  a 
withdrawal  of  the  alkali  of  clay  producing  substances  and,  consequently, 
a  diminution  of  the  absorptive  power  of  the  soil  and  production  of  free 
silicic  acid.  N.  H.  J.  M. 

Are  Soils  containing  less  than  002%  SO3  Benefited  by 
Special  Manuring  with  Sulphates?  G.  Daikuhara  (Bull.  Imp. 
Centr.  Agric.  Exper.  Stat.  Japan,  1907,  1,  135— 143).— Results  of 
pot  experiments  in  which  barley  was  grown  in  three  soils,  containing 
respfctively  0016,  0013,  and  0-010%  of  sulphuric  acid  (as  SOg), 
showetl  that  these  amounts  sufficed  to  meet  the  needs  of  barley. 

N.  II.  J.  M. 

Influence  of  Solubility  on  Availability.  G.  Daikuhara. 
(Bull.  Imp.  Centr.  Agric.  Exper.  Stat.  Japan,  1907,  1,  87 — 91. 
Compare    Abstr.,     1906,    ii,    388). — When    calcium    is    present    as 
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carbonate,  the  necessary  amount  of  magnesium  (as  crystallised 
sulphate)  for  barley  in  sand  culture  is  very  small,  the  best  ratio 
of  lime  to  magnesia  being  60:1.  In  water  cultures  containing 
calcium  and  magnesium  nitrates,  the  best  ratio  is  between  1  :  1  and 
2:1.  This  holds  good  for  sandy  soils,  whilst  in  clay  soils  the  ratio 
CaCOg  :  MgSO^  will  vary  (compare  Nakamura,  Abstr.,  1906,  ii,  389). 
In  the  case  of  barley,  the  agronomic  equivalents  of  crystallised 
magnesium  sulphate  and  magnesite  are  as  4:"9  :  100  ;  with  rice  the 
equivalent  is  98.  N.  H.  J.  M. 

Manuring  with  Magnesium  Sulphate.  G.  Daikuhara  {Bull. 
Imp.  Centr.  Agric.  Exper.  Stat.  Japan,  1907,  1,  81 — 86). — Magnesium 
sulphate  is  the  most  effective  magnesium  compound  to  employ  for 
regulating  the  lime  factor,  and  it  is  best  to  apply  it  annually  as  a  top 
dressing  in  small  quantities.  On  a  loamy  humus  soil,  10  parts  of  the 
salt  (MgS04,7H20)  are  agronomically  equivalent  to  100  parts  of  the 
finest-ground  magnesite.  N.  H.  J,  M. 
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Gas-generating  Apparatus  for  Analytical  Purposes.  Eugen 
MiJLLER  {Chem.  Ze.it.,  1907,  31,  1257). — A  moditication  of  J.  M. 
Sanders's  apparatus  {ihid.,  1184:).  As  now  constructed,  it  consists  of 
a  U-tube  with  two,  or  only  one,  ground  stoppers  and  a  gas-delivery 
tube.  The  advantages  gained  are  :  saving  of  material,  obtainment 
of  a  pure  (washed  or  dried)  gas,  and  proper  regulation  of  the  gas- 
current.  L.  DE  K. 

Estimation  of  Organically-combined  Iodine  and  Chlorine  in 
"  Brythrosine."  Ferdinand  Jean  {Ann.  Chim.  anal.,  1908,  13, 
12 — 14  *) — Two  portions  of  O'O  gram  each  are  burnt  lo  ash,  oue  with 
addition  of  O'O  gram  of  sodium  carbonate,  0"5  gram  of  potassium 
carbonate,  and  5  grams  of  magnesium  oxide.  The  ashes  are  treated 
with  water,  the  solutions  are  cai'efully  neutralised  with  acetic  acid, 
made  up  to  100  c.c,  and  the  iodine  and  chlorine  are  estimated.  The 
diiference  between  the  results  of  the  two  ashes  is  then  due  to 
organically-combined  iodine  or  chlorine. 

The  estimation  of  the  halogen  is  carried  out  as  follows  :  50  c.c.  of 
each  solution  are  titrated  for  iodine  only  by  Pisani's  method 
{NjlQ  silver  in  presence  of  iodide  of  starch).  The  other  50  c.c.  are 
then  titrated  with  Nj\0  silver  for  joint  iodine  and  chlorine,  using 
potassium  chromate  as  indicator.  L.  de  K. 

Estimation  of  Total  Sulphur  in  Urine.  Hugo  Schulz 
{PJliigers  Archiv,  1907,  121,  114 — 116). — Ten  c.c,  of  urine  are  heated 
in  a  round-bottomed  flask  with   10  c.c.  of  fuming  nitric   acid;    the 

*  And  Bull.  Soc.  chim.  Belg.,  1908,  22,  45—46. 
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heating  is  continued  for  about  fifteen  minutes,  that  is,  until  all  violent 
action  has  ceased,  and  the  contents  of  the  flask  are  then  cooled. 
Water  and  hydrochloric  acid  are  now  added,  the  solution  is  trans- 
ferred to  a  beaker,  and  the  sulphuric  acid  is  precipitated  in  the  usual 
way  as  barium  sulphate.  W.  P.  S. 

Assay  of  Highly  Concentrated  Sulphuric  Acid.  Ernst 
BucHWALD  {Chem.  Zeit.,  1907,  31,  1256). — About  5  grams  of  the 
sample  are  weighed  accurately  in  a  small  weighing  bottle  and  then 
made  up  to  a  litre.  The  solution  is  placed  in  a  burette,  and  run  into 
a  flask  containing  50  c.c.  of  accurately  prepared  NflO  sodium  hydr- 
oxide, free  from  carbon  dioxide,  and  coloured  with  phenolphthalein, 
until  the  liquid  is  decoloiised. 

Good  results  are  also  obtained  by  Kjeldahl's  iodometric  process 
(liberation  of  iodine  from  a  mixture  of  potassium  iodide  and  iodate). 

L.  DE  K. 

Titration  of  Sodium  Thiosulphate.  Thaddeus  Milobendski 
(/.  Kuss.  Phys.  Chem.  Soc,  1907,  39,  C'Aew.,  1404— 1411).— The  three 
methods  of  titrating  sodium  thiosulphate,  namely,  those  of  Zulkowsky 
and  of  Volhard,  and  direct  titration  with  iodine,  have  been  found  to 
be  equally  good  ;  but  in  cases  where  the  iodine  is  only  very  slowly 
liberated,  the  thiosulphate  should  be  titrated  by  Zulkowsky's  method 
without,  however,  allowing,  as  usual,  half  an  hour  for  the  completion  of 
the  reaction.  Z.  K. 

Modification  of  Kjeldahl's  Process  for  Estimating  Nitrogen 
in  Foods.  Reaio  Corradi  {Boll.  chim.  farm.,  1907,  46,  861 — 864). 
— 2 '5  Grams  or,  if  the  amount  of  the  nitrogen  is  less  than 
3%,  5  grams  of  the  food  are  weighed,  dried  in  a  steam-oven,  and 
heated  for  five  to  six  hours  in  a  Kjeldahl  flask  with  .30  c.c.  of  fuming 
sulphuric  acid.  The  colourless,  or  pale  yellow  liquid,  is  intro- 
duced into  a  250  c.c.  flask  containing  about  40  c.c.  of  water,  the 
cooled  solution  being  then  rendered  faintly  acid  by  means  of  20% 
sodium  hydroxide  solution,  and  finally  made  up  to  volume.  Twenty- 
five  c.c.  of  the  liquid  are  then  treated  with  25  c.c.  of  sodium  hypo- 
bromite  solution,  prepared  by  mixing  25  c.c.  of  bromine,  350  c.c.  of 
30%  sodium  hydroxide  solution,  and  275  c.c.  of  water.  The  nitrogen 
evolved  is  measured  in  a  slightly  modified  Dupre's  azotometer  (compare 
Abstr.,  1906,  ii,  505),  the  volume  being  increased  by  1'7%.  This 
method  gives  niimbers  differing  insensibly  from  those  obtained  by  the 
ordinary  Kjeldahl  process.  T.  H.  P. 

Employment  of  Nitron' for  Determining  Nitrates  in  Soils 
and  Plants.  Jakob  Litzendorff  {Zeitsch.  angew.  Chein.,  1907,  11, 
2209 — 2231). — Correct  results  are  obtained  with  soils  containing 
20 — 30  parts  per  million  of  nitric  nitrogen.  When,  however,  smaller 
amounts  are  present,  the  extracts  have  to  be  evaporated  down,  and 
in  this  process  substances  are  produced  which  hinder  the  separation  of 
the  nitrate.  This  difliculty  can  be  overcome  by  repeatedly  adding 
hydrogen  peroxide  to  the  extract  during  evaporation,  and  by  heating 
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the  sufficiently  concentrated  extract  with  hydrogen  peroxide  in  a  flask 
in  boiling  water  for  sevex'al  hours  until  decolorised.         N.  H.  J.  M. 

Estimation  of  Phosphorus  in  Calcium  Carbides.  F.  Willy 
HiNRiCHSEN  {Chem.  Zentr.  1907,  ii,  1356 — 1357;  from  Mitt.  K. 
Mater ialj)rufs.-Amt.  Gross.  Lichterfelde  West,  25,  110 — 112).— On  pass- 
ing impure  acetylene  through  a  solution  of  sodium  hypochlorite,  ex- 
plosions occur  now  and  then,  and  the  phosphorus  is  not  completely 
absorbed,  as  it  occurs,  in  part,  as  an  organic  phosphorus  compound. 

The  px'ocess  recommended  by  Lidholm  (Abstr.,  1904,  ii,  776)  gives 
satisfactory  results.  L.  de  K. 

A  New  Modification  of  Petermann'e  Method  for  Estimating 
Citrate-Soluble  Phosphoric  Acid  in  Precipitated  Calcium 
Phosphate  (Futterkalk).  Gustav  Fingerling  and  Adolf  Grom- 
BACH  {Zeitsch.  anal.  Chem.,  1907,  46,  756 — 761). — One  gram  of  the 
sample  is  put  into  a  200  c.c.  flask  and  moistened  with  5  c.c.  of  alcohol, 
100  c.c.  of  Petermann's  alkaline  citrate  solution  are  added,  and  the 
whole  is  rotated  for  half  an  hour.  The  liquid  is  then  heated  at  40°  for 
another  hour  with  constant  shaking,  and,  when  cold,  diluted  with  water 
to  200  c.c.  and  filtered.  One  hundred  c.c.  of  the  filtrate  are  mixed 
with  20  c.c.  of  strong  nitric  acid,  evaporated  to  half  the  bulk,  and, 
when  cold,  neutralised  with  ammonia  and  mixed  with  50  c.c.  of 
Hallenser's  solution.  To  the  cold  solution  are  then  added,  drop  by  drop, 
20  c.c.  of  magnesium  mixture,  and,  after  shaking  for  half  an  hour,  the 
precipitate  may  be  collected.  L.  de  K. 

Detection  of  Arsenic  by  Means  of  the  Marsh  Apparatus. 
HeInrich  Struve  {Zeitsch.  anal.  Chem.,  1907,  46,  761 — 764). — The 
author  recommends  the  use  of  sheet  zinc,  which  almost  invariably  he 
finds  to  be  free  from  arsenic.  Addition  of  activating  agents  are 
superfluous.  L.  de  K. 

Estimation  of  Commercial  Silicon  ;  Separation  of  Silica  and 
Silicon.  Fritz  Limmer  (Chem.  Zeit.,  1908,  32,  42).— 0-25— 0-50  Gram 
of  the  finely-powdered  sample  is  heated  in  a  slow  current  of  dry 
chlorine,  care  being  taken  not  to  apply  heat  until  every  trace  of  air 
has  been  expelled  from  the  apparatus.  The  silicon  (also  aluminium, 
iron,  &c.)  is  volatilised,  whilst  the  silica  remains  in  the  residue,  which 
is  then  tested  in  the  usual  way  by  fusion  with  alkali  carbonate,  ic. 
The  silica  is  deducted  from  the  amount  of  total  silica  obtained  from  a 
separate  portion  of  the  sample  and  the  difference  calculated  into 
silicon.  L.  de  K. 

Estimation  of  Carbon  in  Pig-iron  and  Steel.  Max  Orthey 
{Che77i.  Zeit.,  1908,  32,  31— 33).— A  criticism  of  some  of  the  methods 
used  for  the  estimation  of  carbon  in  iron  or  steel.  Sarnstrom's 
modified  chromic  acid  process  and  the  copper  ammonium  chloride 
method  are  quite  satisfactory  for  the  ordinary  kinds  of  iron.  The 
method  of  burning  in  a  current  of  oxygen  in  presence  of  bismuth 
oxide  gives  good  results  with  all  kinds  of  iron.    In  the  case  of  samplts 
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oxidised  with  great  difficulty,  the  chlorine  process  may  be  used  as  a 
check.  Some  other  recognised  methods  were  tried,  but  with  less 
satisfactory  results.  ti.  de  K. 

The  Use  of  Silver  in  the  Combustion  of  Nitrogenous 
Substances.  F.  Epstein  and  Richard  Doht  {Zeitsch.  anal.  Chem., 
1907,  46,  771 — 773). — A  silver  spii-al,  10  cm.  long,  heated  to  intense 
redness  is  again  recommended  instead  of  metallic  copper  in  oi'der  to 
decompose  the  nitrogen  oxides  formed  in  the  combustion  of  nitrogenous 
organic  substances  (C  and  H  estimation).  Silver  also  effectually 
retains  halogens.  L.  de  K. 

Dennstedt's  Method  of  Elementary  Analysis  Applied  to  the 
Haemoglobin  Derivatives.  Jean  Zaleski  [Bull.  Acad.  Sci.  Cracow, 
1907,  ii,  646 — 651). — The  elementary  analysis  of  substances  such  as 
acetonehjemin  or  iodohsemin  (Merunowicz  and  Zaleski,  ibid.,  633)  is 
attended  with  great  difficulty  when  ordinary  methods  are  employed, 
but  is  rendered  simple  by  the  use  of  Dennstedt's  method  (compare 
Abstr.,  1906,  ii,  51).  G.  B. 

Estimation  of  Carbon  Dioxide  in  Electrolytic  Chlorine. 
Peter  Philosophoff  {Chem.  Zeit.,  1907,  31,  1256— 1257).— The 
author  (Abstr.,  1907,  ii,  908)  now  dispenses  with  the  use  of  brine  in 
order  to  facilitate  the  readings,  and  reads  off  the  volume  of  the  gas 
before  and  after  absorption  by  means  of  a  graduated  levelling  tube 
attached  to  the  Bunte  burette  and  filled  with  mercury.  L.  de  K. 

Quantitative  Estimation"  of  Metals  in  Organic  Substances. 
J.  KoTiiE  {Chem.  Zentr.,  1907,  ii.  1362—1364;  from  Mitt.  K. 
Malerialpriifs.-Amt.  Gross.  Lichterfelde  West,  Qib,  105 — 106). — The 
dried  substance  is  heated  in  a  round-bottomed  flask  with  15  c.c.  of 
fuming  nitric  acid  and  2  c.c.  of  sulphuric  acid  for  every  gram  taken, 
at  fir.st  gently,  afterwards  moi-e  strongly,  on  a  sand-bath.  Substances 
which  are  readily  inflammable  are  first  moistened  with  four  times  the 
weight  of  nitric  acid,  D  1*4.  When  sulphuric  fuuies  begin  to  appear, 
the  contents  are  allowed  to  cool  and  another  portion  of  nitric  acid  is 
added,  and  this  npei-ation  may  be  repeated  if  necessary.  Finally,  the 
bulk  of  the  sulphuric  acid  is  driven  off,  and  any  metal  will  be  found 
in  the  residual  ma.ss.  L.  DE  K. 

Analysis  of  Sodium  Peroxide.  R.  Niemkver  {Chem.  Zeit,  1907, 
31,  1257). — With  can-,  tho  permanganate  method  gives  tru.«tworthy 
results,  0-15 — 0*2  Gram  of  the  peroxide  is  weighed  out  in  a  little 
dish  placed  in  a  weighing  tube.  This  is  then  seized  with  a  pair  of 
tongs,  and  quickly  imiiu-rsi'd  in  a  beaker  containing  5('0  c.c.  of  water; 
care  .shouM  \w  taken  th.it  none  of  the  peroxide  floats  on  the  sin-face,  as 
otherwise  the  experiment  f.iils.  A  suflicieucy  of  dilute  sulphuric  acid 
is  now  added,  and  the  liquid  titrated  at  once  with  NjiQ  permanganate. 

L.   DE  K. 
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Quantitative  Separation  of  Barium  from  Strontium.  Zelda 
Kahan  {Analyst,  1908,  33,  12 — 14). — The  method  proposed  depends 
on  the  precipitation  of  the  barium  as  chroniate  in  ammouium  acetate 
solution.  The  solution  containing  the  barium  and  strontium  salts  is 
treated  with  ammonium  dichromate  solution  until  precipitation  is 
nearly  complete  ;  the  dichromate  solution  is  added  drop  by  drop  with 
constant  stirring.  Ammonium  acetate  solution  is  then  added  until 
the  solution  becomes  colourless,  a  few  more  drops  of  the  dichromate 
solution  are  added  so  that  the  solution  remains  pale  )  ellow,  and  next, 
a  little  more  ammonium  acetate  solution.  After  the  lapse  of  about 
three  hours,  the  precipitate  of  barium  chromate  is  collected  in  a  Gooch 
crucible,  washed  with  ammonium  acetate  solution  until  the  filtrate 
gives  only  a  slight  coloration  with  silver  nitrate  solution,  and  is  then 
dried  at  a  temperature  of  180°  and  weighed.  W.  P.  S. 

Estimation  of  Mercuric  Chloride  in  Pastilles.  TJmberto 
Saporetti  {Boll.  chim.  farm.,  1907,  46,  865 — 867). — The  amount  of 
mercuric  chloride  contained  in  pastilles  used  for  antiseptic  purposes 
may  be  readily  estimated  as  follows.  Five  of  the  pastilles  are  dissolved 
in  water  in  a  porcelain  basin  or  crystallising  dish  with  tall  sides,  and 
to  the  solution,  decolorised  with  chlorine  water  or  dilute  hydrochloric 
acid,  sodium  hypophosphite  is  added  gradually  as  long  as  any  action 
takes  place.  The  finely-divided  mercury  is  then  caused  to  collect  into 
a  globule  by  gently  boiling  the  solution,  and  is  washed  with  dilute 
hydrochloric  acid.  The  amount  of  mercury  is  estimated  by  weighing 
or  measuring.  For  the  latter  e.stimation,  the  author  has  devised  a 
narrow  burette  or  "  hydrargyrometer,"  by  means  of  which  the  weight 
of  mercuric  chloride  per  five  pastilles  can  be  read  off  dij-ectly. 

T.  H.  P. 

Estimation  of  Manganese  in  Potable  Water.  Edmund  Ernyei 
{Chem  Zeit.,  1908,  32,  41  —  42). — The  sample  is  acidified  with  sulphuric 
acid  and  any  iron  removed  by  shaking  with  a  slight  excess  of  zinc 
oxide.  One  hundred  c.c.  of  the  filtrate  are  mixed  with  5  c.c.  of  30% 
sulphuric  acid,  the  chlorine  is  removed  with  slight  excess  of  silver 
sulphate,  and  the  whole  is  boiled  for  twenty  minutes  after  adding  1 — 2 
grams  of  potassium  persulphate.  When  cold,  the  liquid  is  made  up 
to  the  original  volume ;  the  permanganate  formed  is  estimated  by 
adding  potassium  iodide  and  titrating  with  xY/lOO  thiosulphate  with 
starch  as  indicator.  The  process  may  be  used  also  for  the  estimation 
of  manganese  in  ferruginous  water  deposits.  L.  de  K. 

Detection  of  Nickel  as  Double  Nickel  Ammonium 
Molybdate.  M.  Emmanuel  Pozzi-Escot  {Ann.  Chim.  anal.,  1908, 
13,  16.  .  Compare  Abstr.,  1907,  ii,  818).— A  modification  of  the 
author's  previous  test  for  nickel.  The  neutral  or  slightly  acid  solution 
is  mixed  with  a  small  quantity  of  saturated  solution  of  ammonium 
molybdate  and  then  with  a  large  excess  of  saturated  solution  of 
ammonium  chloride.  The  mixture  is  heated  gently,  when,  should 
nickel  be  present,   it   becomes  turbid  in  a  few  minutes. 

L.    DE   K. 
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Volumetric  Estimation  of  Tin  by  Means  of  Potassium 
Dichromate.  H.  Reynolds  {Chem.  News,  1908,  97,  13 — 15). — 
The  process  is  based  on  the  fact  that  sulphonated  azobenzene  is 
bleached  by  stannous  chloride,  land  that  the  red  colour  is  restored  by 
potassium  dichromate. 

The  metal  is  dissolved  in  hydrochloric  acid  in  a  current  of  carbon 
dioxide  free  from  oxygen,  a  definite  amount  of  potassium  dichromate 
(1  CO.  =0"01  gram  of  tin),  very  nearly  sufficient  to  complete  the 
oxidation,  is  added,  and  then  sufficient  of  the  indicator  to  fully  mask 
the  green  colour  of  the  reduced  chromate.  More  dichromate  is  now 
added  until  the  colour  changes  to  red. 

The  process  may  be  us^d  for  the  assay  of  ferro-tin  and  Britannia 
metal.  L.  de  Iv. 

New  Method  for  Separating  Titanium  and  Zirconium. 
Max  Dittrich  and  S.  Fkeund  [Zeitsch.  anorg.  Chem.,  1907,  56, 
344 — 345). — The  method  depends  on  the  fact  that  a  neutral  solution 
of  titanium  nitrate  gives  in  the  cold  with  ammonium  salicylate  a 
precipitate  (titanium  salicylate)  easily  soluble  in  hot  water,  whilst  the 
corresponding  precipitate  with  zirconium  nitrate  is  insoluble  in  excess 
of  the  reagent. 

A  solution  of  the  mixed  nitrates,  neutralised  with  sodium  carbonate, 
is  added  drop  by  drop  to  a  boiling  concentrated  solution  of  ammonium 
salicylate  (1  salt  to  5  water).  The  solution  is  then  boiled  for  some 
time,  concentrated,  filtered,  the  precipitate  -washed  with  a  boiling 
solution  of  ammonium  salicylate  until  free  from  titanium,  and  the 
zirconium  then  estimated  as  dioxide. 

The  titanium  is  precipitated  from  the  boiling  filtrate  with  excess  of 
ammonia,  and  also  estimated  as  the  dioxide.  G.  S. 

Separation  of  Titanium  and  Thorium  by  Means  of 
Ammonium  Salicylate.  Max  Dittrich  and  S.  Freund  {Zeitsch. 
anorg.  Chem.,  1907,  56,  346— 347).— The  separation  is  effected 
exactly  as  described  in  the  preceding  abstract  ;  thorium,  like 
zirconium,  being  completely  precipitated  from  a  neutralised  solution 
of  the  nitrate  wiieu  the  latter  is  slowly  added  to  a  boiling  concentrated 
solution  of  ammonium  salicylate.  G.  S. 

Simultaneous  Precipitation  of  Titanium  and  Zirconium  in 
the  Presence  of  Iron.  Max  Dittrich  and  S.  Frkund  {Zeitsch. 
anorg.  Chem.,  1907,  56,  337-343.  Compare  Abstr.,  1905,  ii,  '287).— 
Four  methods  for  the  sinmltaneous  precipitation  of  titanium  and 
zirconium  salts  from  a  mixture  also  containing  iron  are  given. 

A  coin()leto  se()aration  in  tlie  pi^sence  of  sodium  acetate  is  possible 
when  the  iron  is  in  the  ferrous  state.  The  mass  obtained  by  fusing  a  mix- 
ture of  the  three  salts  with  acid  potassium  sulphate  is  dissolved  in  water, 
saturated  with  hydrogen  sulphide,  fdtored,  nearly  neutralised  •  with 
sodium  carbonate,  and  the  hydrogen  sulphide  removed  by  passing  a 
stream  of  carbon  dioxide  through  the  hot  solution.  Then,  whilst  the 
solution  is  protected  from  oxidation  by  means  of  carbon  dioxide,  oxces.s 
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of  sodium  acetate  is  added,  the  solution  heated  for  one  hour,  and  the 
mixed  precipitate  of  titanium  and  zirconium  removed  by  filtration. 

According  to  another  method,  which  has  some  advantages, 
ammonium  sulphate  is  used  instead  of  acetate,  otherwise  the 
procedure  is  the  same  as  above.  The  titanium  and  zirconium  are 
obtained  as  oxides. 

The  separation  in  question  may  also  be  effected  by  means  of 
sulphurous  acid  or  sodium  thiosulphate ;  full  details  are  given  in 
the  paper. 

The  titanium  in  the  mixed  precipitate  is  estimated  colorimetrically 
with  sulphuric  acid  and  hydrogen  peroxide,  and  the  zirconium  by 
difference.  G.  S. 

Separation  of  Thorium,  Titanium,  and  Zirconium  from  Iron. 
Max  Dittrich  and  S.  Freund  {Zeitsch.  anorg.  Chem.,  1907,  56, 
348 — 352.  Compare  preceding  abstracts). — It  is  shown  that  the  com- 
plete separation  from  iron  of  [a)  titanium  and  thorium,  (b)  thorium  and 
zirconium,  (c)  titanium,  zirconium,  and  thorium  can  be  effected  by  the 
sodium  acetate  method  described  in  the  preceding  abstract.  In 
order  to  separate  the  individual  oxides  from  the  mixture  of  the  three 
oxides  obtained  in  (c),  they  are  converted  into  nitrates,  the  zirconium 
and  thorium  are  precipitated  with  ammonium  salicylate  as  described 
above,  and  are  then  separated  by  the  ammonium  oxalate  method  due 
to  Jannasch.  G.  S. 

The  Action  of  Methyl  Sulphate  on  Oils  of  the  Aromatic 
and  Aliphatic  Series.  Thomas  Weatherill  Harrison  and 
F.  MoLLWO  Perkin  {Analyst,  1908,  33,  2 — 9). — The  authors  find  that 
Valenta's  method  (Abstr.,  1906,  ii,  310)  is  untrustworthy  for  the 
estimation  of  tar  oils  in  mixtures  of  the  same  with  mineral  oils.  Whilst 
tar  oils  are  soluble  in  all  proportions  in  methyl  sulphate,  mineral  oils 
are  not  insoluble.  The  method  is,  however,  of  use  qualitatively ; 
methyl  sulphate  removes  most  of  the  tar  oil  together  with  only  a  small 
quantity  of  mineral  oil  when  shaken  with  mixtures  of  these  oils.  If 
the  methyl  sulphate  layer  is  then  saponified  with  potassium  hydroxide 
and  the  solution  diluted  and  extracted  with  ether,  the  tar  oil,  mixed 
with  only  a  small  portion  of  mineral  oil,  is  recovered.  It  can  then  be 
tested  to  prove  that  it  is  a  tar  or  aromatic  oil.  The  fact  that  methyl 
sulphate  dissolves  a  portion  of  an  oil  is  no  proof  that  the  dissolved 
portion  is  an  aromatic  hydrocarbon.  W.  P.  S. 

Estimation  of  Naphthalene  in  Coal  Gas  and  in  Spent  Oxide 
of  Iron.  C.  J.  Dickenson  Gair  {J.  Soc.  Chem.  Ind.,  1907,  26, 
1263— 1264).— The  method  described  previously  (Abstr.,  1906,  ii,  201) 
has  been  modified  as  follows,  so  as  to  be  available  either  gravi- 
metrically  or  volumetrically.  The  naphthalene  picrate  obtained  is 
collected  on  a  filter  and  washed  with  about  400  c.c.  of  dilute  picric  acid 
solution  to  remove  the  acetic  acid,  and  is  then  washed  into  a 
beaker  with  a  little  cold  water;  180  c.c.  of  water  are  added 
together  with  25  c.c.  of  i\710  sodium  hydroxide  solution  and  the 
mixture  is  boiled  for  ten  minutes,  with  the  result  that  the  naphth- 
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alene  is  liberated.  If  on  testing  with  lacmoid  indicator  the  solution 
does  not  give  a  green  coloration,  a  further  quantity  of  sodium 
hydroxide  is  added  and  the  boiling  continued.  Nj^Q  picric  acid 
solution  is  now  added  in  excess,  as  is  shown  by  the  indicator 
becoming  yellowish-brown,  and  the  solution  is  titrated  with 
iV^lO  sodium  -hydroxide  solution  until  the  green  coloration  is  per- 
manent. The  quantity  of  sodium  hydroxide  solution  required  to 
decompose  the  naphthalene  picrate  is  thus  found;  1  c.c.  of  NjlO 
sodium  hydroxide  solution  corresponds  with  0*0128  gram,  or  0"197 
grain,  of  naphthalene. 

For  the  estimation  of  naphthalene  in  spent  oxide  of  iron,  10  grams 
of  the  undried  oxide  are  placed  in  a  closed  flask  and  extracted  with 
100  c.c.  of  80%  alcohol.  At  the  end  of  three  hours,  the  sohition  is 
poured  through  a  filter,  the  residue  is  washed  with  dilute  alcohol,  and 
to  the  filtrate  are  added  300  c.c.  of  concentrated  picric  acid  solution. 
After  a  short  time,  the  naphthalene  picrate  is  collected  on  a  filter,  and 
the  naphthalene  is  then  estimated  volumetrically  as  described  above, 
except  that  there  is  no  necessity  to  wash  the  picrate  before  decompos- 
ing it  with  sodium  hydroxide  solution.  W.  P.  S. 

Estimation  of  Alcohol  in  Wine.  Marcel  Duboux  and  Paul 
DuToiT  {Ann.  Chim.  anal.,  1908,  13,  4 — 9). — Five  volumes  of  redistilled 
aniline  are  mixed  with  S  volumes  of  alcohol  (95°  French).  A 
mixture  of  1  volume  of  nitrobenzene  and  9  volumes  of  alcohol  may 
be  used  also.     Fifteen  c.c.   of  the  mixture  are  placed  in  a  test-tube, 

3  5  cm.  in  width  and  15  cm.  long,  fitted  with  a  doubly-perforated  cork 
through  which  pass  a  delicate  thermometer  and  a  glass  stirrer  bent 
upwards  at  the  lower  end.  Ten  c.c.  of  the  alcoholic  solution  (wine- 
distillate)  are  added,  and  the  whole  is  heated  with  constant  stirring 
until  a  clear  solution  is  obtained.  The  temperature  at  which  this 
occurs  is  noted  and  reference  made  to  a  table  constructed  from  similar 
experiments  made  with  alcoholic  mixtures  of  known  composition. 

L.  DE  K. 

Formation  of  Methylacetol  (Acetylmethylcarbinol)  in  the 
Acid  Fermentation  of  Wines.  J.  Pastuereau  {J.  Pharm.  Chim., 
1908,  [vi],  27,  10— 12).— The  author  states  that  acetylmethylcarbinol 
is  a  normal  constituent  of  wine-vinegars,  and  that  it  is  formed  during 
the  acetic  fermentation  of  the  wine.  Its  presence  may  be  ascertained 
and  its  amount  determined  by  subjecting  the  neutralised  vinegar  to 
distiUation  under  reduced  pressure  or  by  passing  a  current  of  steam. 
The  ketone  is  then  estimated  in  the  distillate  either  by  Fehling's 
solution  or  by  means  of  ammoniacal  silver  nitrate  containing  sodium 
hydroxide.     2  85  Grams  of  copper  reduced  =^  1  gram  of  methylacetol; 

4  atoms  of  silver  =  1  mol.  of  methylacetol. 

Metliyhicetol  is  also  characterised  by  yielding  with  phenylhydrazine 
acetate  an  osazone  melting  at  243°,  of  which  the  corresponding 
osotetrazonc  molts  at  151°.  With  semicarbazide,  a  semicarbazone  is 
obtained  melting  at  200".  L.  de  K. 
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Chemistry  in  Space.  Giacomo  L.  Ciamictan  (AUi  K.  Accad. 
Lincei,  1908,  [v],  17,  i,  3 — 4). — A  reply  to  Paterno  (this  vol.,  ii,  77). 

T.  H.  P. 

Stereoisomerism  and  the  Law  of  Entropy.  Arthur  Michael 
{Amer.  Chem.  J.,  1908,  39,  1 — 16). — A  theoretical  paper,  in  which 
attention  is  drawn  to  the  intimate  connexion  between  the  enei'gy 
relations  of  stereoisomeric  compounds  and  their  chemical  behaviour. 

E.  G. 

State  in  Solution  of  the  Camphorcarboxylates  of  Aliphatic 
and  Aromatic  Amines  as  revealed  by  the  Rotatory  Power. 
Jules  Minguin  {Compt.  rend.,  1908,  146,  287 — 290.  Compare  Abstr., 
1905,  ii,  130). — The  author  has  measured  the  rotatory  power  of  J// 100 
solutions  of  camphorcarboxylic  acid  (1)  alone;  (2)  containing 
equivalent  quantities  of  propyl-,  butyl-,  diethyl-,  and  triethyl-amine, 
and  (3)  containing  excess  of  the  same  amines,  and  finds  that  the 
deviations  of  the  rotatory  power  of  solutions  (3)  from  that  of  solutions 

(1)  are  practically  the  same  as  those  of  the  rotatory  power  of  solutions 

(2)  from  that  of  solutions  (1),  showing  that  the  aliphatic  amine 
camphorcarboxylates  are  undissociated,  or  only  very  slightly  dis- 
sociated, in  solution.  Moreover,  the  results  verify  the  law  (Haller 
and  Minguin,  Abstr.,  1903,  i,  267)  that  in  the  same  optically  active 
homologous  series  the  same  fraction  of  the  molecular  weight  under  the 
same  conditions  produces  the  same  deviation.  The  aliphatic  amines 
in  their  capacity  as  solvents  have  no  influence  on  the  rotatory  power. 
Propylamine  canipliorcarboxylate  forms  crystals,  m.  p.  110°  (decomp.) ; 
the  diethylatnine  salt  has  m.  p.  124°,  and  the  butylamine  salt,  m.  p. 
155°. 

Measurement  of  the  rotatory  power  of  i¥/300  solutions  of  camphor- 
carboxylic acid  in  alcohol,  ether,  benzene,  toluene,  xylene,  and  acetone, 
and  of  the  same  solutions  containing  an  equal  molecular  quantity  of 
aniline,  shows  that  the  optical  activity  of  the  acid  is  largely  influenced 
by  the  solvent,  and  that  the  addition  of  aniline  has  practically  no 
effect.  The  conclusion  is  drawn  that  aniline  camphorcarboxylate  (solid, 
m.  p.  65°  decomp.)  is  completely  dissociated  in  solution.  Excess  of 
aniline  lowers  the  rotatory  power  from  a^^  =  3°  (in  2-dcm.  tube)  with 
an  equivalent  amount  of  aniline  to  a^2=l°26'  with  all  aniline.  This 
change  is  probably  due  both  to  the  formation  of  an  aniline  salt  of  a 
lower  rotatory  power  than  that  of  the  acid  (since  a  reaches  a  constant 
value  with  the  concenti'ation  70iI//300  of  aniline),  and  to  the  influence 
of  the  aniline  as  a  solvent. 

Addition  of  a  large  excess  of  aniline  to  a  M/lOO  solution  of 
camphorcarboxylic  acid  and  triethylamine  very  considerably  reduces 
its  rotatory  power,  and  that  this  is  not  due  to  the  displacement  of  the 
amine  from  triethylamine  camphorcarboxylate  by  aniline  is  shown  by 
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the  fact  that  a  similar,  although  smaller,  reduction  is  produced  when 
equivalent  quantities  of  both  amines  (both  largely  in  excess  of  the 
acid)  are  added  to  a  j!l//100  solution  of  the  acid.  A  similar 
phenomenon  is  observed  with  butylamine  camphorcarboxylate. 

The  camphorcarboxylates  of  methylaniline,  dimethylaniline,  ethyl- 
aniline,  0-  and  ??i-toluidine,  and  a-  and  /?-naphthylamine  are  likewise 
completely  dissociated  in  solution,  and  these  amines  act  similarly  to 
aniline  towards  the  aliphatic  amine  salts.  E.  H. 

Resolution  of  the  Spectral  Lines  of  Barium,  Yttrium, 
Zirconium,  and  Osmium  in  a  Magnetic  Field.  Burton  E. 
Moore  {Ann.  Physik,  1908,  [iv],  25,  309 — 345). — An  attempt  has  been 
made  to  discover  series  in  the  spectral  lines  of  certain  metals  by 
grouping  together  those  lines  which  show  a  similar  behaviour  in  the 
magnetic  field.  In  the  spectra  of  the  metals  examined,  the  types 
discoveied  are  very  complicated,  and  very  few  regularities,  applicable 
to  more  than  a  small  number  of  lines,  could  be  observed.  Yttrium 
and  zirconium  are  particularly  rich  in  new  types  of  resolution. 
Runge's  rule,  that  the  distances  of  the  components  from  the  middle 
are  aliquot  parts  of  the  "normal  distance,"  is  confirmed. 

C.  H.  D. 

Spectrum  of  Strontium  in  the  Orange  and  Red.  Peter 
Jeciiel  {Chem.  Zentr.,  1907,  ii,  1588 — 1589;  from  Zeitsch.  wiss. 
Fhotoc/temie,  1907,  5,  322 — 339). — The  spectrum  of  strontium  has 
been  photographed  with  the  aid  of  a  large  Rowland  concave  grating, 
the  source  of  light  being  an  electric  arc  between  carbon  poles  ;  the 
positive  cai'bon  is  drilled  and  filled  from  time  to  time  with  strontium 
chloride.  The  strontium  spectrum  in  the  orange  and  red  consists  of 
five  groups  of  lines  and  bands,  which  are  described  in  detail.  The 
results  agree  satisfactorily  with  Deslandres's  formula.  G.  Y. 

Energetics  and   Chemistry   of  Banded   Spectra.     Johannes 

Stark  (Phj/sikal.  Zeitsch.,  1908,  9,  85 — 94). — A  theoretical  paper 
dealing  with  the  structure  of  the  atom  considered  as  an  aggregation  of 
electrons.  Two  types  of  electrons  ai-e  distinguished  :  the  one  type, 
arranged  in  the  form  of  a  ring,  represents  the  positive  electricity  of 
the  atom,  and  the  second  type  consists  of  negative  electrons  which 
neutralise  the  positive  charge  of  the  ring  and  are  separated  from  the 
atom  when  ionisation  takes  place,  these  being  termed  valency  electrons. 
Banded  spectra  are  supposed  to  be  determined  by  the  valency  electrons, 
the  energy  radiated  when  the  valency  electrons  enter  into  combination 
with  the  positively  charged  atomic  groups  representing  the  potential 
energy  corresponding  with  the  separation  of  the  valency  electrons  from 
the  atomic  aggregates.  Three  kinds  of  valency  electrons  are  also 
distinguished,  and  the  characteristics  of  banded  spectra  are  discussed 
in  teiiiis  of  these  three  types.  H.  M.  D. 

Anomalous  Modiflcations  of  the  Band  Spectra  of  Different 
Compounds  in  the  Magnetic  Field.  A.  Dufour  {Compt.  rend., 
1908,  146,  229— 231).— The  baud  spectra  of  strontium  and  barium 
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fluoride,  and  of  calcium,  strontium,  and  barium  chlorides,  obtained  by 
volatilising  the  salts  in  a  flame  placed  in  the  centre  of  a  Weit-s  electro- 
magnet, exhibit  similar  anomalous  modifications  to  those  observed  in 
the  case  of  calcium  fluoride  [ibid.,  118).  M.  A.  W. 

Spectra  of  Non- dissociated  Compounds.  Henri  Becquerei. 
{Compt.  rend.,  1908,  146,  257 — 259.  Compare  ibid.,  153). — Polemical 
against  Dufour  (preceding  abstract)  (compai'e  also  Jean  Pecquerel, 
Abstr.,  1906,  ii,  317  ;  this  vol.,  ii,  3  ;  Wood,  this  vol.,  ii,  150  ;  Henri 
Becquerel,  Abstr.,  1889,  553).  E.  H. 

Spectrum  of  the  Ruby.  A.  Miethe  {Ber.  Deut.  physihd.  Ges., 
1907,5,  715 — 717) — In  addition  to  the  absorption  band  noticed  by 
Vogel,  the  spectrum  of  the  ruby  is  characterised  also  by  a  number  of 
absorption  lines,  particularly  two  very  close  together  in  the  red. 
These  two  lines,  which  with  a  pocket  spectroscope  are  seen  as  one 
line,  appear  to  be  due  to  chromium.  The  author  shows  that  there  is 
a  simple  connexion  between  the  position  of  the  absorption  lines  and 
the  fluorescence  lines  of  the  ruby.  J.  C.  P. 

Absorption  of  Light  in  Solutions  of  Aniline  Colours  from 
the  Standpoint  of  Optical  Resonance.  Stanislaw  Kalandek 
{Phi/sikal.  Zeitsch.,  1908,  9,  128  — 13-4). — -According  to  Kossonogoff's 
theory  [PhTjsikal.  Zeitsch.,  1903,  4,  208,  258),  the  absorption  bands  of 
a  given  coloured  substance  should  be  displaced  towards  the  red  end  of 
the  spectrum  when  the  substance  is  dissolved  in  solvents  with 
increasing  refractive  powers.  The  absorption  bands  of  four  colouring 
matters  dissolved  in  aniline  and  ethyl  alcohol,  and  of  two  others  in 
aniline  and  water,  have  been  compared.  The  requirements  of  the 
theory  are  satisfied  qualitatively  in  five  cases,  but  with  corallin,  in 
aniline  and  ethyl  alcohol,  the  displacement  of  the  bands  is  in  the 
opposite  direction  from  that  indicated  by  the  theory.  An  attempt  is 
made  to  explain  the  quantitative  deviations  which  are  met  with  in  all 
the  cases  examined. 

The  changes  in  the  absorption  spectra,  which  take  place  when  the 
concentration  and  thickness  of  the  absorbing  column  are  varied,  are 
also  recorded  for  a  number  of  substances  dissolved  in  water  and  ethyl 
alcohol.  H.  M.  D. 

Detection  of  Ultra-violet  Rays.  Carl  Schall  (Chem.  Zentr., 
1907,  ii,  1442  ;  from  Phot.  Woch.,  1907,  33,  321— 322).— Paper  soaked 
in  a  solution  of  1  gram  of  ^j-phenylenediamine  in  4  c.c.  of  dilute  nitric 
acid  (2  c.c.  acid,  D  1*2,  and  3  c.c.  water)  and  dried  rapidly  over 
a  bunsen  flame  is  recommended  as  test  paper  for  iiltra-violet  rays. 
On  exposure  to  ultra-violet  light,  the  paper  becomes  blue,  less  so  on 
exposure  to  white  light.  The  paper  remains  unchanged  in  daylight  in 
a  room,  but  becomes  grey  or  greyish-blue  in  the  open.  The  blue 
colour  is  produced  instantaneously  by  the  rays  from  a  quartz  lamp, 
more  slowly  by  those  from  a  uviol  lamp.  The  rays  from  gas,  Auer, 
electrical  glow,  and  i!^ernst  lamps  do  not  affect  the  paper.  The 
spectrum  of  the  Her-aeus  lamp  has  a  blue  band  extending  into  the 
iiltra-violet.  G.  Y. 
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Changes  in  the  Colour  of  Calcium  Sulphide  under  the 
Influence  of  Light.  Jose  R  Mourelo  {Arch.  Sci.  phys.  nai.,  1908, 
[iv],  25,  15 — 25). — When  calcium  sulphide  is  prepared  by  heating 
calcium  oxide,  obtained  from  different  forms  of  the  carbonate,  with 
sulphur  or  in  a  current  of  dry  hydrogen  sulphide,  the  white  or  greyish- 
white  colour  of  the  sulphide  is  found  in  many  cases  to  change  into  a 
reddish-violet  when  the  substance  is  exposed  to  light.  Sulphides 
prepared  from  calcium  sulphite,  thiosulphate,  or  sulphate  do  not 
exhibit  this  colour  change.  The  exact  conditions  for  the  production 
of  the  colour-sensitive  sulphide  could  not  be  ascertained,  for  pure  and 
impure  calcium  carbonates,  natural  and  artificial,  sometimes  yield  a 
colour-sensitive  sulphide,  and  at  other  times,  under  the  same  con- 
conditions,  a  sulphide  is  obtained  which  is  quite  inert  towards  light. 
The  colour-sensitiveness  seems  to  be  independent  of  the  phosphor- 
escent power,  some  samples  with  strongly,  and  others  with  very  feebly, 
developed  phosphorescent  properties  exhibiting  the  same  sensitiveness 
towards  light  in  regard  to  the  colour  change.  Experiments  are 
des^cribed  which  indicate  that  the  change  in  colour  is  confined  to  the 
surface  of  the  sulphide  exposed  to  light.  The  observed  effects  are  not 
attributable  to  oxidation,  and  are  referred  to  chemical  changes  directly 
induced  by  light.  H.  M.  D. 

Pseudo-reversible  Photochemical  Processes.  Photochemical 
Cyclic  Action.  Robert  Luther  and  Joh.  Plotnikoff  {Zeitsch. 
physikal.  Chem.,  1908,  61,  513 — 544). — An  example  of  pseudo- 
reversible  photochemical  action  is  furnished  by  the  oxidation  of  oxalic 
acid  by  atmospheric  oxygen  in  presence  of  light  and  iron  salts,  A 
solution  of  ferrous  oxalate,  when  kept  in  the  dark  in  contact  with  air, 
changes  colour  and  is  oxidised  to  ferric  oxalate.  If  this  solution 
containing  ferric  oxalate  is  exposed  to  bright  light,  reduction  takes 
place,  ferrous  oxalate  is  regenerated,  and  carbon  dioxide  is  liberated. 
This  reaction  is  not  a  perfectly  reversible  one,  because  there  is  involved 
an  irreversible  change,  namely,  the  oxidation  of  oxalic  acid  by 
atmospheric  oxygen.  It  is  a  case  of  cyclic  action  ("  Uebertragungs- 
katalyse"). 

Another  case  of  photochemical  catalysis,  studied  quantitatively  by 
the  authors,  is  the  oxidation  of  phosphorous  acid  by  atmospheric 
oxygen  in  presence  of  light  and  iodine.  The  reactions  here  involved 
are:  (1)  2HI-|-0  =  Ij-F  HgO,  a  change  which  is  slow  in  the  dark,  but 
rapid  in  light  (see  Plotnikoff,  Abstr.,  1907,  ii,  212);  (2)  H3PO3-I- 
HjO-l- 10  =  HgPO^ -I- 2HI,  a  reaction  which  takes  place  rapidly,  and  on 
which  light  has  no  iniiuenoe  (see  Federlin,  Abstr.,  1903,  ii,  14).  The 
authors  .show  that  in  bhe  absence  of  iodine  the  velocity  of  the 
irreversible  change,  H^POs-f  0  =  HgPO^,  is  negligibly  small  either  in 
the  dark  or  in  light. 

The  kinolics  of  the  separate  reactions  and  of  the  total  reaction  are 
considered  from  the  theoretical  point  of  view,  and  formuke  are  deduced 
for  the  course  of  the  photochemical  change.  The  results  of  the 
experimental  work  which  the  authors  have  cai-ried  out  are  in  harmony 
with  their  formulse.  Thus  the  equilibrium  concentration  of  the 
iodine  is  proportional  to  the  intensity  of  the  light,  proportional  to  the 
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velocity  of  the  photochemical  reaction,  and  inversely  proportional  to 
the  velocity  of  the  opposing  reaction  (2).  It  is  found,  also  in  harmony 
with  theory,  that  rise  of  temperature  favours  the  opposing  reaction. 
From  the  authors'  work,  the  general  conclusion  may  be  drawn  that  the 
laws  governing  pseudo-x'eversible  photochemical  x'eactions  resemble 
very  closely  those  to  which  perfectly  reversible  reactions  are  subject. 

The  paper  contains  a  description  of  an  apparatus  which  provides  for 
the  constant  saturation  of  a  liquid  with  oxygen,  and  at  the  same  time 
permits  a  determination  (from  the  diminution  in  volume)  of  the  rate 
at  which  the  oxygen  is  reacting  with  the  liquid.  J.  C.  P. 

The  Atomic  Weight  of  Radium.  Henry  Wilde  {Mem. 
Manchester  Phil.  Soc,  1907,  52,  No.  1,  1 — 3). — The  author  has 
previously  expressed  the  view  that  the  atomic  weight  of  radium  is 
184  (Abstr.,  1907,  ii,  149) ;  this  view  is  now  confirmed  by  a  calcula- 
tion of  its  equivalent,  which  proves  to  be  92,  from  the  ratio  Ag  :  EaClg. 

P.  H. 

Decay  of  Radium-^S  and  -G  at  High  Temperatures.  Heinrich 
W.  Schmidt  {Physikal.  Zeitsch.,  1908,  9, 113 — 117.  Compare  Makower 
and  Russ,  Abstr.,  1907,  ii,  421  ;  Bronson,  Abstr.,  1905,  ii,  5QJ).— The 
question  as  to  whether  radioactive  change  is  influenced  by  high  tempera- 
tures has  been  again  examined  experimentally.  The  method  was 
similar  to  that  adopted  by  Bronson  {loc.  cit.).  The  conclusion  is 
drawn  that  the  rate  of  decay  of  radium-C  is  independent  of  the 
temperature  up  to  1300°.  This  result  does  not  agree  with  the 
observations  of  Makower  and  Russ  {loc.  cit.),  who  found  that  the  rate 
of  decay  of  radium-C  was  smaller  at  high  temperatures  than  at  room 
temperature.  H.  M.  D. 

Radio-Lead.  Bela  Szilard  (Compt.  rend.,  1908,  146,  116 — 118). 
— The  object  of  this  work  is  to  determine  how  the  radiums  D,  E,  and 
F  are  separated  fi'om  the  substance  known  as  radio-lead  by  certain 
chemical  reactions.  Recrystallisation  of  the  nitrate  from  a  neutral 
solution  gradually  removes  the  radium-^  (polonium),  which  remains 
in  the  mother  liquor,  but  does  not  appreciably  influence  the  amounts 
of  radiums  D  and  E  in  the  crystals.  The  same  separation  can  be 
effected  in  a  strongly  acid  solution.  Addition  of  sodium  ethyl 
sulphate  to  a  solution  of  a  salt  of  the  active  lead,  gives,  after  a  time,  a 
slight  precipitate  containing  the  greater  part  of  the  radiums  E  and  F, 
but  only  a  trace  of  radium-i). 

Dissolution  of  radioactive  lead  carbonate  in  concentrated  sulphuric 
acid,  and  evaporation  of  the  filtrate  to  dryness,  leaves  a  residue  only 
slightly  enriched  in  radium-Z*.  Commercial  carbamide,  but  not  the 
pure  substance,  gives  a  rosy  precipitate  in  active  lead  solutions,  which 
contains  a  great  part  of  the  radivims  E  and  F,  but  very  little  of  radium-Z>. 
Ammonium  carbonate  gives  a  similar,  but  less  active,  precipitate.  The 
latter  seems  to  be  a  true  chemical  I'eaction,  and  the  precipitate  has  almost 
the  same  activity  immediately  after  formation  as  after  several  days. 
Hofmann  and  Zerban  showed  (Abstr.,  1902,  ii,  211;  1903,  ii,  732) 
that  the  double  thiosulphate  of  sodium  and  active  lead  decomposes 
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spontaneously,  giving  a  precipitate  of  which  the  first  fractions  are 
more  active  than  those  following.  The  author  finds  that  this  reaction 
is  influenced  both  by  light  and  by  filtration,  the  formation  of  the 
precipitate  being  hastened  by  these  agencies,  whilst  its  composition  is 
changed,  its  colour  becoming  red  if  produced  in  a  strong  light. 
The  first  fi-action  is  the  most  active,  and  contains  five  to  seven  times 
more  radium- Z)  than  the  later  fractions.  The  latter  have  all  about 
the  same  activity,  but  contain  very  little  radium-Z),  of  which  the 
greatest  part  remains  in  solution.  If  the  first  fraction  is  reconverted 
into  nitrate,  a  second  precipitation  gives  a  better  yield.  In  some 
oases,  the  separation  of  the  active  substances  is  influenced  advantage- 
ously by  light. 

Removal  of  radium-Z/  has  not  been  effected,  radium-Z^  (polonium) 
can  be  removed  by  many  chemical  reactions,  and  radium-Z"  also  with 
a  little  more  difficulty.  Radiums  E  and  F  in  some  cases  can  be 
removed  simply  by  addition  of  a  substance  in  suspension.  The  time 
constant  of  radium-Z"  corresponds  in  certain  cases  with  that  of 
radium-Z".  and,  in  others,  with  that  of  radium-Z'o.  E.  H. 

Penetrating  Radiation.  W.  W.  Strong  {Physihal.  Zeitsch.,  1908, 
0,  117^119). — Three  lines  of  evidence  are  brought  forward  to  show 
that  the  greater  part  of  the  ionisation  observed  in  closed  vessels  is  due 
to  a  penetrating  form  of  radiation  emitted  by  radioactive  substances 
present  in  the  atmosphere.  In  the  first  place,  the  radium  content 
of  the  earth's  surface  is  too  small  to  account  for  the  observed 
ionisation  effects.  Secondly,  the  ionisation  is  found  to  vary  with 
changes  in  the  atmospheric  conditions  ;  with  normal  atmospheric 
conditions,  diurnal  variation  similar  to  that  exhibited  by  temperature 
can  be  traced.  Thirdly,  constant  ionisation  values  are  observed  in 
caves,  there  being  no  evidence  of  diurnal  variation.  H.  ]M.  D. 

Have  A'-Rays  an  Action  on  Radioactive  Substances  ? 
Charles  E.  Guye,  A.  Schidlof,  and  M.  Kernbaum  {Arch.  Sci.  phys. 
nat.,  1908,  [iv],  25,  26 — 35). — Experiments  have  been  made  to 
ascertain  whether  the  rate  of  decay  of  the  activity  of  radioactive 
substances  is  altered  when  they  are  subjected  to  the  action  of  A'-rays. 
The  substances  examined  were  polonium,  the  induced  activity  from 
radium,  an  impure  radium  compound,  and  radium  emanation;  the  rate 
of  decay  of  these  when  acted  on  by  A'-rays  being  directly  compared 
with  the  rate  when  not  subjected  to  this  influence.  In  no  case  was 
any  definite  difference  observable.  H.  M.  D. 

So-called  Moser-Rays.  Elisabeth  Legradv  {Zeitsch.  Fhotochem., 
1908,  6,  GO  —  67). — Tlie  ])hotochomical  action  exliibited  by  certain 
metals  in  the  dark  has  been  investigated.  By  means  of  a  small,  gas- 
tight  chamber  provided  with  inlet  and  outlet  tubes,  the  influence  of 
different  gases  and  of  moisture  on  the  activity  of  the  metals  could  be 
examined. 

In  the  absence  of  metals,  the  photographic  plates  were  not  acted  on 
when  diy  air,  nitrogen,  or  hydrogen  was  passed  through  the  chamber. 
A  negative  result  was  also  obtained  with  dry  air  and  nitrogen  iu  the 
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presence  of  freshly-polished  aluminium,  cadmium,  magnesium,  and 
zinc,  but  the  plates  were  acted  on  when  the  gases  were  not  dried. 
Hydrogen  was  found  to  be  active  in  the  presence  of  the  above  metals 
whether  dried  or  moist. 

From  these  observations,  the  author  draws  the  conclusion  that  the 
metals,  pe?"  se,  have  no  photochemical  properties,  and  that  the 
observed  photochemical  effects  are  dependent  on  the  presence  of 
hydrogen  (or  hydrogen  compounds).  The  directly  active  agent  is 
supposed  to  be  ionised  hydrogen,  which  is  produced  from  molecular 
hydrogen  (or  from  water)  by  the  action  of  the  metals. 

Experiments  are  also  described  which  show  that  the  action  cannot 
be  attributed  to  the  emission  of  active  rays  by  the  metals,  or  by  the 
ionised  hydrogen.  Certain  metals  appear  to  exhibit  two  kinds  of 
photochemical  activity,  but  the  second  type,  which  gives  ri^e  to  light 
pictures,  has  not  been  examined  in  detail.  H.  M.  D. 

Radioactivity  of  the  Kissingen  Mineral  Springs.  Felix 
Jentzsch  {Physikal.  Zeitsch.,  1908,  9,  120.  Compare  this  vol.,  ii,  9). 
— The  author  withdraws  his  criticism  of  the  formula  used  by  H.  W. 
Schmidt  [Physikal.  Zeitsch.,  1906,  7,  209)  for  calculating  the  radio- 
activity of  mineral  waters  from  ionisation  experiments.  The  difference 
between  this  formula  and  that  employed  by  the  author  is  due  to  a 
slight  modification  in  the  experimental  method. 

The  numbers  previously  given  for  the  water  of  the  Rakoczy  spring 
are  recalculated  on  the  assumption  that  the  natural  radiation  in  a 
closed  electroscope  is  to  be  referred  to  causes  other  than  the  emanation 
present  in  the  air.  Data  are  given  for  the  activity  of  samples  of 
Eakoczy  water  which  have  been  kept  for  periods  reaching  to  three 
years.  The  activity  decreases  for  about  fifteen  months  and  then 
increases,  and  it  is  suggested  that  this  may  be  due  to  the  gradual 
formation  of  an  emanation-emitting  substance.  H.  M.  D. 

Radioactivity  of  the  Waters  of  Lavey-les-Bains.  Ed. 
Sarasin,  Charles  E.  Guye,  and  Jules  Micheli  {Arch.  Sci.  2}hys.  nat., 
1908,  [iv],  25,  36 — 44). — The  radioactivity  of  the  Lavey  springs  has 
been  measured  by  the  method  of  Elster  and  Geitel,  and  found  to  be 
11  in  terms  of  Mach's  unit.  With  the  exception  of  the  Dissentis 
springs,  this  represents  a  radioactivity  of  much  greater  magnitude 
than  that  of  any  Swiss  waters  which  have  been  examined.  The  activity 
is  probably  due  to  radium  emanation,  since  it  falls  to  the  half  value 
in  four  days.  H.  M.  D. 

Radioactivity  of  the  Waters  of  Plombieres.  Andre  Brochet 
{Compt.  rend.,  1908,  146,  175 — 177). — The  author  has  determined 
the  radioactivity  of  minerals  and  other  solid*,  of  gases,  and  of  w  iters 
collected  in  Plombieres.  That  of  the  solids  is  either  zero  or  approaches 
the  limit  of  sensitiveness  of  the  apparatus  (a  Curie  electi-oscope  having 
an  aluminium  leaf  and  micrometer,  adapted  to  a  condenser). 

Three  hours  after  collection,  the  gas  from  the  Vauquelin  spring  had 
a  radioactivity  of  14'9;  from  the  Thalweg  gallery,  13-6,  and  that 
from  the  Savonneuses  gallery,  6-1,  expressed  in  milligramme-minutes 
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per  10  liti'es  of  gas.  For  the  former  two  gases,  Curie  and  Laborde 
found  57  and  3'2  respectively,  but  their  experiments  were  made  four 
days  after  collection. 

The  radioactivity  ot  the  gas  extracted  from  the  water  from 
Vauquelin  (temperature  69^^)  is  0"84:  (Curie  and  Laborde  found  0"22)  ; 
of  Roman  E-obinet  (temperature  70°),  0'43  ;  from  the  Capucins 
(temperature  46°),  2*03  (Curie  and  Laborde  found  0"46),  and  from 
the  Savonneuses  gallery,  No.  1  (temperature  22°),  0'75,  No.  2 
(temperature  28°),  1'29.  The  emanation  extracted  from  the  water 
from  the  Capucins  loses  half  its  activity  in  four  days.  The  results 
establish  the  fact  that  there  is  no  relation  between  the  radioactivity 
of  the  waters  and  their  temperature.  E.  H. 

Anomalous  Behaviour  in  the  Radioactivity  of  Certain 
Uranium  Compounds.  Herman  Sciilundt  and  Richard  B.  Moore 
{Fhysikal.  Zeitsch.,  1908,  9,  81 — 85). — When  excess  of  a  hot  4-normal 
ammonium  carbonate  solution  is  added  to  a  nearly  saturated  solution 
of  uranyl  nitrate,  the  uranium  and  uranium-X  both  dissolve 
completely.     On  cooling,  crystals  of  the  double  carbonate, 

U02C03,2(NHJ2C03, 
separate,  but  the  whole  of  the  uranium- JT  remains  dissolved. 

The  radioactivity  of  the  double  carbonate  increases  after  a  time,  a 
maximum  being  attained  at  the  end  of  about  twelve  days.  A  similar 
increase  takes  place  when  the  substance  is  gently  heated.  In  both 
cases,  the  increase  in  activity  is  accompanied  by  a  slight  deepening  of 
the  yellow  colour  of  the  crystals.  The  phenomenon  appears  to  be  due 
to  the  decomposition  which  the  substance  undei'goes,  the  removal  of 
ammonia,  carbon  dioxide,  and  water  resulting  in  a  diminution  of  the 
retardation  of  the  particles  which  are  emitted  by  the  active  element 
contained  in  the  compound.  The  increase  in  the  activity  is  pro- 
portional to  the  loss  of  weight,  a  similar  effect  being  observed  when 
thin  layers  of  uranyl  acetate  and  nitrate  are  gently  heated.  The 
experimental  results  are  compared  with  the  calculated  increases  in 
activity,  assuming  that  the  retarding  power  of  the  volatile  products  of 
decomposition  is  inversely  proportional  to  the  square  root  of  the 
atomic  weights  of  the  elements  contained  in  these  products. 

H.   M.  D. 

Association  of  Helium  and  Thorium  in  Minerals.  Robert  J. 
Stuutt  {I'roc.  Roy.  6'oc.,  1907,  80,^1,  56— 57).— Boltwood  (Abstr., 
1907,  ii,  220)  has  recently  suggested  that  the  helium  in  radioactive 
minerals  always  originates  from  the  uranium-radium  stries  of 
tiansformations.  The  author  has  now  examined  a  mineral  from 
Greenland  yielding  helium,  which  contains  only  traces  of  radium, 
much  too  small  to  account  for  the  helium  present,  but  yields  abundant 
thorium  emanation  ;  he  therefore  considers  that  the  helium  in  this 
case  is  a  product  of  thorium  radioactivity.  G.  S. 

Ionium.  Willy  Makckwald  and  B.  Keetman  {JJer.,  1908,  41, 
49 — 50). — The  author.s'  investigations  confirm  the  results  obtained  by 
Boltwood  (Abstr.,  1907,  ii,  836)  and  Ilahn  {ibid.,  921).  Attempts  to 
separate  ionium  and  thorium  have  as  yet  been  unsuccessful. 
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An  investigation  of  autunite  shows  that  10  grams  of  this  mineral 
does  not  contain  so  much  as  O'l  mg.  of  lead;  this  is  remarkable, 
since  lead  is  generally  supposed  to  be  the  final  product  of  the 
transformation  of  uranium.  W.  H.  G. 

Amalgam  Concentration  Cells,  Chemical  Cells,  and  Daniell 
Cells  Constructed  with  Solid  Electrolytes.  M.  Katayama 
{Zeitsch.  phijsihal.  Chem.,  1908,  61,  566— 587).— The  E.M.F.  of  the 
cells  referred  to  was  measured  by  the  usual  compensation  method, 
except  that  a  quadrant  electrometer  was  employed  as  zero  instrument. 

The  first  type  of  cell  studied  was  Pb  amalgam  c^  [  solid  PbBrg  | 
Pb  amalgam  c.^,  and  it  is  shown  that  the  E.M.F.  of  such  a  cell  may  be 
calculated    by   the   formula   E  =  RTj'IF.logcJc^,   where  Cg  and  Cj  are 
the  concentrations  of  the  lead  in  the  two  amalgams. 

The  chemical  cells  were  of  the  type  Metal  |  Metallic  haloid  |  Halogen, 
and  many  precautions,  detailed  in  the  paper,  must  be  observed  if  trust- 
worthy values  for  the  E.M.F.  of  such  a  cell  are  to  be  obtained.  The 
cells  actually  examined  were  as  follows  :  Ag  |  solid  AgCl  j  CI,  for 
which  ^=1-130 +  0-0006  (20-^)  between  15°  and  159°  3  Pb  ]  solid 
PbCl2  I  CI,  for  which  ^=  1-581 +0-00065  (60-«)  between  60°  and 
155°;  Pb  I  solid  PbBr2  |  Br,  for  which  ^=1-338  +  0-00065  {QO-t) 
between  60°  and  162°. 

Three  cells  of  the  type  of  the  Daniell  element  were  also  constructed 
and  studied,  with  the  following  results  :  Pb  |  solid  PbClj  |  solid 
AgCl  I  Ag,  ^  =  0-480  +  0-0001  (60-0  between  23°  and  151°;  Pb  | 
solid  PbBr2  |  solid  AgBr  |  Ag,  ^  =  0-342  +  0-00025  (20  -  ^  between 
20°  and  145°;  Ag  |  solid  AgCl  |  solid  AgBr  |  Ag,  E  =  0,  except  for 
slight  differences  due  to  experimental  errors.  J.  C.  P. 

Concentration  Cells.  I.  Cadmium  Chloride  Cells.  Eugen 
YON  BiRON  (J.  Fuss.  Phys.  Chem.  Soc,  1907,  39,  1506—1521).— 
Three  kinds  of  concentration  cells  were  investigated  in  various  cadmium 
chloride  solutions  :  (1)  those  in  which  there  is  no  transport  of  an  ion  ; 
(2)  those  in  which  the  anion  is  transported  ;  (3)  those  in  which  the 
cation  is  transported. 

Curves  are  drawn  showing  the  relation  between  the  logs,  of  con- 
centi-ation  of  the  solution  and  the  corresponding  E.M.F.  for  the  three 
cases.  The  following  concentration  cells  were  studied  :  Cd  |  mCdCioaq  | 
nCdCl2aq  |  Cd;  Cd  |  CdCl2aq.KCl  |  HgCl.Hg;  Hg.HgCl  |  mCdCl^aq  | 
wCdCloaq  I  HgCl.Hg;  Ag.AgCl  |  mCdClgaq  |  nCdClgaq  |  AgCl.Ag; 
Cd  I  ??tCdCl2aq  |  AgCl.Ag.AgCl  |  ?iCdCl2  |  Cd  (where  m  and  71  are  the 
concentration  of  the  solutions  and  ni^n. 

It  is  impossible  to  apply  Moser's  method  here  for  the  calculation  of 
the  transport  numbers,  but  another  method  for  effecting  this  is 
deduced.  When,  however,  the  numbers  so  obtained  for  chlorine  in 
cadmium  chloride  are  compared  with  those  obtained  by  the  customary 
Hitiorf's  method,  they  agree  well  for  dilute,  but  not  for  concentrated, 
solutions  ;  the  conclusion  is  therefore  drawn  that,  whereas  Nernst's 
theory  of  diffusion  for  electi'olytes  is  completely  justitied  for  dilute 
solutions,  it  is  not  applicable  to  concentrated  solutions,  and  in  all 
probability  the  laws  governing  the  latter  are  of  an  esseutially  diffpi-ent 
character.  2.  K. 
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Alkali  Electrode.  Paul  T.  Muller  and  H.  Allejiandkt  {J.  Chini. 
Phys.,  1907,  5,  533 — 556). — The  authors  have  prepared  an  alkali 
electrode  consisting  of  mercury  and  yellow  mercuric  oxide  in  contact 
with  solutions  of  different  bases.  The  purification  of  the  i-eagents  and 
the  axTangements  employed  for  preventing  contamination  with  carbon 
dioxide  during  the  measurements  are  fully  described.  In  order  to 
increase  the  conductivity,  the  solution  in  the  alkali  compartment 
also  contained  potassium  nitrate. 

The  electrode  was  connected  with  a  calomel  electrode,  thus  con- 
stituting a  cell  Hg  I  HgCl  +  KCl  |  KNO3  +  KOH  +  HgO  |  Hg,  and  the 
potential  measurements  carried  out  by  the  compensation  method  at 
25°.  Results  are  given  for  iVyiO  to  iV/1000  solutions  of  the  hydroxides 
of  potassium,  sodium,  lithium,  thallium,  barium,  strontium,  and  calcium, 
and  it  is  shown  that  with  proper  precautions  the  U.F.M.'s  are  repro- 
ducible to  about  a  millivolt.  In  i\Y100  solution,  the  so-called  "  absolute  " 
value  of  the  single  potential  difference  (calculated  by  means  of  Ostwald's 
value  for  the  calomel  electrode)  varies  ocly  from  0"5042_to  0  5078  for  the 
different  bases,  the  mercury  being  positive,  in  satisfactory  agreement 
with  the  view  that  the  OH'  ion  concentration  alone  determines  the 
potential.  At  higher  concentrations,  the  alkaline  earth  bases  give  a 
slightly  greater  ^.il/.T^.  than  the  alkali  bases,  indicating  a  less  complete 
electrolytic  dissociation  in  the  former  case,  but  the  difference  in  the 
degree  of  dissociation  in  corresponding  solutions  could  not  be  calculated 
from  the  results,  owing  to  the  uncertainty  introduced  by  the  diffusion 
potential  at  the  liquid  junction. 

Even  in  the  most  dilute  solutions  there  is  a  slight  difference  of 
potential,  not  much  greater  than  the  experimental  error,  between  the 
JE.M.F.  of  the  potassium  and  sodium  electrodes;  this  is  ascribed  to  the 
fact  that  in  the  foi'mer  case  the  potassium  nitrate  added  to  increase  the 
conductivity  has  an  ion  in  common  with  the  alkali  surrounding  the 
electrode.  G.  S. 

Nickel  Peroxide  Electrodes.  Fritz  Foerster  {Zeitsch.  Elektro- 
chem.,  l'J07,  13,  414— 434).— Bellucci  and  Clavari  (Abstr.,  1905,  ii, 
823)  have  shown  that,  in  the  oxidation  of  nickelous  hydroxide,  the 
primary  product  is  always  NiO.^.  The  author  finds  that  the  active 
mass  of  a  nickel  peroxide  accumulator  plate  after  complete  discharge 
consists  of  Ni(0li)2  when  it  is  dried  over  sulphuric  acid.  The  active 
oxygen  in  a  fully-charged  electrode  was  estimated  by  treating  a 
portion  of  it  with  acid  hydrogen  peroxide  and  measuring  the  oxygen 
evolved,  or  by  boiling  with  liydrochloric  acid  and  estimating  the 
chlorine  produced  ;  in  this  way,  it  was  found  that  the  oxidised  mass 
contains  from  0'53  to  0"56  atom  of  active  oxygen  to  1  atom  of 
nickel.  After  washing  and  drying  as  quickly  as  possible  over  sul- 
phuric acid,  the  substance  had  the  composition  !Ni„Og,l"l — ^1"3H.,0. 
This  is  quite  stable  when  dry,  but  decomposes  slowly  at  the  ordinary 
temperature  when  wot.  The  equilibrium  potential  of  a  charged 
electrode  in  2  SiV- potassium  hydroxide  solution  dimiuii^hes,  quickly  at 
first,  more  slowly  afterwards,  to  a  constant  value  which  is  identical 
with  that  obtained  with  Nij^O,.  Oxygen  gas  is  evolved  during  this 
change.     The  decreased  concentration  of  the  potassium  hydroxide  in 
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the  pores  of  the  electrode,  due  to  the  charging,  would  account  for  a 
higher  potential  at  first,  but  it  is  found  that  a  similar  increase  of 
potential  at  the  iron  electrode  disappears  in  less  than  one  hour,  whereas 
twenty  to  thirty  days  ai-e  required  for  the  peroxide  electrode.  The 
author  therefore  regards  it  as  more  probable  tliat  the  fully-charged 
electrode  consists  of  a  solid  solution  of  NiOo  in  NijOg.  The  evolution 
of  oxygen  which  takes  place  from  a  freshly-charged  electrode  is  due  to 
the  decomposition  of  the  NiOo. 

The  author  does  not  agree  with  Zedner  (Abstr.,  1906,  li,  595)  as  to 
the  meaning  of  the  different  portions  of  the  discharge  curve.  The 
comparatively  rapid  fall  of  E.M.F.  at  the  beginning  of  the  discharge 
is  regarded  as  due  to  the  disappearance  of  the  Ni02  existing  in  solid 
solution  in  Ni203.  The  first  period  of  approximately  constant  E.M.F. 
corresponds  with  the  reduction  of  NioOg  to  Ni(0H)2,  and  the  second  period 
of  constant  E.M.F.  (about  0*55  volt  below  the  first)  is  due  to  an  oxide 
lying  between  NigOg  and  NiO.  In  charging  the  electrode,  a  higher 
E.M.F.  is  required  than  that  observed  during  discharge,  owing  to  the 
fact  that  Ni02  is  the  primai^y  product  of  oxidation,  Ni^Og  being  formed 
by  its  reaction  with  Ni(0H)2,  the  change  is  therefore  not  strictly 
reversible.  T.  E. 

[Nickel  Oxide  Electrode.]  Fkitz  Foerster  {Zeitsch.  Elektro- 
chem.,  1908,  14,  17 — 19). — A  reply  to  Zedner's  criticism  (this  vol.,  ii, 
12)  ;  the  author  maintains  that  the  behaviour  of  a  freshly-charged 
nickel  oxide  electrode  is  quite  inexplicable  on  Zedner's  assumption 
that  it  contains  occluded  oxygen,  but  is  in  complete  harmony  with  the 
view  that  it  contains  NiOg.  The  actual  degiee  of  hydration  of  the 
oxides  contained  in  the  electrode  in  contact  with  the  concentrated 
solution  of  potassium  hydroxide  cannot  be  determined  by  analysis  of 
washed  and  dried  samples.  T.  E. 

Wehnelt  Cathode  in  High  Vacua.  A.  Wehnelt  {PhysikaL 
Zeitsch.,  1908,  9,  134— 135).— The  author  replies  to  Soddy  (this 
vol ,  ii,  81),  and  maintains  that  he  has  never  held  the  view  attributed 
to  him  that  the  large  currents  attainable  in  spectrum  tubes  provided 
with  a  Wehnelt  catliode  are  entirely  due  to  electrons  emitted  by  the 
strongly  heated  cathode.  It  is,  however,  claimed  that  currents  may 
pass  through  highly  exhaubted  tubes,  in  which  the  only  carriers  are 
the  electrons  emitted  by  the  cathode,  but  the  intensity  of  such  currents 
is  of  a  much  smiller  order  of  magnitude  (10"^  amperes).  The  fact 
that  maximum  saturation  currents  are  obtainable  which  are  indepen- 
dent of  the  pressure,  provided  this  is  less  that  0*1  mm.,  is  evidence  of 
such  electron  currents. 

The  part  played  by  the  electrons  emitted  by  the  hot  cathode  in  the 
case  of  the  larger  ionisation  currents,  consists  in  the  removal  of 
the  large  fall  of  potential  at  the  cathode,  which  i-esults  from  the 
deficiency  of  electrons  in  consequence  of  the  very  different  velocities  of 
the  positive  ions  and  the  electrons.  H.  M.  JJ. 

Electrical  Resistance  and  Expansion  of  the  Metals. 
WiTOLD  Broniewski  {J.  Chim.  Phys.,  1907,  5,  609 — 635.  Compaie 
Abstr.,   1906,  ii,   646;  J.  Chim.  Phys.,    1907,   5,  57).— In   previous 
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papers,  the  relation  between  the  variation  of  the  electrical  resistance 
and  the  expansion  of  monatomic  metals  and  of  some  polyatomic 
metals  has  been  dealt  with  ;  in  the  present  paper,  the  consideration 
of  polyatomic  metals  is  completed,  and  a  resume  of  the  results  is  given. 

The  polyatomic  metals  are  divided  into  two  groups  :  (a)  the  iron 
group,  "for  which  the  space  between  the  atoms  is  constant"  ;  (h)  the 
antimony,  selenium,  and  gallium  groups,  "  for  which  the  space  between 
the  atoms  is  variable."  The  behaviour  of  the  first  group  has  already 
been  considered  {loc.  cit.). 

Unlike  monatomic  metals,  the  quotient  of  the  atomic  latent  heat  of 
fusion  by  the  absolute  temperature  of  fusion  is  not  constant  for 
polyatomic  metals;  it  is  4'86  for  bismuth,  and  1"80  for  thallium.  For 
the  second  group  of  metais  mentioned,  it  is  shown  from  available  data 
that  the  variation  of  the  electric  resistance  with  temperature  is  repre- 
sented satisfactorily  by  the  formula  yt  =  const,  x  T(2F+  T),  where  yt  is 
the  resistance  at  a  definite  temperature,  T  is  the  absolute  temperature, 
and  F  is  the  absolute  temperature  of  fusion,  a  formula  which  also  holds 
for  monatomic  metals. 

Matthiesson  has  shown  (1863)  that  for  a  pure  and  impure  form  of 
the  same  metal  the  relation  y^  —  y'R'  holds,  where  y  and  y'  and  R  and  R' 
are  the  temperature-coefficients  and  the  specific  resistances  of  the  pure 
and  impure  metal  respectively.  The  limiting  specific  resistances,  R,  for 
a  number  of  pure  metals  are  calculated  from  the  known  values  of  y,y' 
and  R' ,  and  the  results  are  compared  with  the  experimental  values. 
It  is  considered  probable  that  the  observed  diminution  of  the  tempera- 
ture-coefficient of  the  resistance  of  palladium  and  platinum  with 
temperature  is  due  to  traces  of  impurities,  and  that  the  pure  metals, 
like  nearly  all  other  metals,  have  a  positive  temperature-coefficient  of 
conductivity.  G.  S. 

lonisation  of  Liquid  Dielectric  Media  by  Radium  Rays. 
George  Jakfe  {Ann.  Physik,  1908,  [iv],  25,  257— 284).— The  electrical 
conductivity  of  light  petroleum,  carbon  tetrachloride,  carbon  di- 
sulphide,  and  benzene  is  increased  by  exposure  to  radium  rays.  The 
relation  between  the  current  {i)  thus  produced  and  the  E.M.F.  (e) 
applied  to  the  electiodes  is  :  i=J\e)  +  c.e,  where  c  is  a  cont>tant.  When 
the  field  strength  is  greater  than  a  certain  value  between  500  volt/cm. 
and  1000  volt/cm.,  the  teYmf(e)  is  a  constant,  and  the  relation  between 
current  and  potential  is  then  a  linear  one.  There  is  thus  considerable 
analogy  between  the  behaviour  of  liquid  dielectric  media  exposed  to 
the  action  of  radium  rays  and  the  behaviour  of  ionised  gases. 

J.  C.  P. 

A  Relation  Between  Ionic  Mobility  and  Temperature- 
coefficient.  EwALi>  Kasch  and  F.  Willy  Hinrichskn  {Zeitsch. 
Kltktrochem.,  1908,  14,  46 — 47). — Using  the  values  calculated  l)y 
Kohlrausch  and  Druckor,  it  is  shown  that  the  product  Ojg.log/^g  is  a 
constant,  l-^^  and  a-^^  being  the  mobility  of  an  ion  and  its  temperature- 
coefficient  at  18"^.  The  vahies  of  the  constant  calculated  lie  between 
0-()367  and  ()()404  for  the  nuivalent  ions,  .-vnd  liotween  0-0407  and 
0'0434  for  the  bivalent  ions.  T.  E. 
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Abnormal  Mobility  of  the  Ions  of  some  Rare  Earths. 
Jules  Koux  {Compt.  rend.,  1908,  146,  174 — 175). — The  mobility  of 
the  univalent  ions,  except  hydrogen  (318)  and  hydroxyl  (174),  ap- 
proximates to  the  value  67  (CI,  65  ;  Rb,  68),  that  of  the  bivalent  ions 
to  48  (Zn,  46;  Ca,  51),  and  that  of  the  negative  tervalent  ions  to 
85  (^[Fe(CN)^;],  82 ;  l[Cr(CN)g],  90).  Hitherto,  the  mobilities  of  the 
positive  tervalent  ions  have  not  been  determined,  owing  to  the 
hydrolysis  of  their  salts.  Some  of  the  metals  of  the  rare  earths, 
however,  form  perfectly  neutral  solutions,  and  by  measurement  of  the 
conductivity  of  solutions  of  lanthanum  nitrate  and  of  the  bromides 
(prepared  by  Bourion's  method,  Abstr.,  1907,  ii,  773)  of  lanthanum, 
yttrium,  cerium,  gadolinium,  and  samarium  at  concentrations  1/1 00th, 
l/200th,  and  l/10;000th  normal,  the  author  has  determined  the 
mobility  of  the  ions  of  these  metals.  The  following  values  were 
obtained  at  18°  with  respect  to  mercury  at  0°.  Lanthanum  (in 
nitrate),  111  at  NjlQQ,  112  at  Nj^OQ  ;  (in  bromide)  111  at  iAVlOO, 
112-5  at  iV/200,  116  at^V/lO.OOO;  yttrium,  115  at  iVVlOO,  116-5  at 
37200;  cerium,  gadolinium,  and  samarium,  112,  91,  and  66  re- 
spectively at  iV/lOO.  Thus  these  ions  (except  that  of  samarium)  have 
a  greater  mobility  than  either  univalent,  bivalent,  or  negative 
tervalent  ions.  The  low  value  for  samarium  suggests  the  possibility 
of  separating  this  metal  from  the  others  by  diffusion  or  by  electrolysis. 
With  a  rise  of  temperature,  the  mobility  of  the  lanthanum  ion  in 
iV/100  solutions  of  the  nitrate  increases  from  111  at  18°  to  131 
at  25°.  E.  H. 

A  Relation  Between  Electrical  Conductivity  and  Tempera- 
ture. EwALD  Rasch  and  F.  Willy  Hinrichsen  [Zeitsch.  Elektrochem., 
1908,  14,  41 — 46). — An  equation  of  the  same  form  as  van't  Hoii's 
equation  (d\ogK/dT=  -  q/RT")  expresses  the  connexion  between  the 
conductivity  of  an  electrolyte  and  the  temperature.  Putting  x,  the 
conductivity,  in  place  of  K,  and  assuming  that  q  is  a.  thermal  constant, 
the  exact  physical  meaning  of  which  is  undefined,  there  is  obtained, 
after  integration,  \ogx=  -y/T+C,  where  y  and  C  are  constants. 
This  equation  is  shown  to  hold  good  for  antimony  trichloride 
(100—210°),  three  kinds  of  glass  (200— 350°),  porcelain  (50—210°), 
linseed  oil  (24 — 135°),  water  and  ice  (-17 — 50°),  a  mixture  of 
zirconiaand  yttria  (432 — 987°),  and  fused  sodium  chloride  (800—950°). 
The  numbers  in  brackets  are  the  temperatures  between  which  the 
relationship  is  tested.  T.  E. 

Electrolytic  Conductivity  of  Bromine  and  Iodine  in  Nitro- 
benzene Solution.  LuDWiK  Bruner  (Bull.  Acad.  Sci.  Cracow,  1907, 
731 — 738.  Compare  Bruner  and  Dluska,  this  vol.,  i,  146). — The 
results  obtained  in  the  investigation  of  the  action  of  bromine  on 
toluene  in  nitrobenzene  solution  having  suggested  that  halogens  are 
electrolytically  dissociated  in  this  solvent,  the  author  has  commenced 
the  study  of  the  conductivity  of  bromine  and  iodine  in  organic 
solvents.  The  present  paper  contains  an  account  of  the  preliminary 
experiments.  It  is  found  that  bromine  and  iodine  in  nitrobenzene 
solution  have  a  marked  conductivity,   which   varies  with  the    time. 
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The  cause  of  this  variation  remains  unknown,  but  cannot  be  a 
substitution  in  the  nucleus  of  the  solvent,  since  in  that  case  the 
variation  would  increase  with  the  concentration,  whereas  it  is  found 
to  be  greatest  in  dilute  solution.  The  value  of  A  increases  rapidly  in 
concentrated  solutions,  the  resistance  being  almost  independent  of  the 
concentration. 

Bromine  does  not  conduct  in  carbon  tetrachloride,  nor  does  iodine  in 
toluene  solution.  Gr.  Y. 

Conductivity  of  Picric  Acid  Solutions  and  the  Ionic 
Conductivity  of  Hydrogen.  Herbert  Gorke  {Zeitsch.  jjhysikal. 
Ghem.,  1908,  61,  495—502). — The  conductivity  of^  dilute  solutions  of 
picric  acid  has  been  determined  with  special  precautiong.  Extra- 
polation of  the  observed  values  gives  A^^-  =  346-4  at  18°  and  Aot;  =  384'3 
at  25°.  From  these  figui-es,  it  may  be  shown  that  picric  acid  does  not 
obey  Ostwald's  dilution  law  (compare  Eothmund  and  Drucker,  Abstr., 
1904,  ii,  231).  The  conductivity  of  solutions  of  sodium  picrate  has 
also  been  measured,  and  the  conductivity  of  the  picrate  ion  is  found  to 
be  26-0  and  30-7  at  18°  and  25°  respectively.  Hence  the  ionic  con- 
ductivity of  hydrogen  is  320  at  18°  and  353  at  25°,  and  the  temperature- 
coefficient  is  00148  (compare  Kohlrausch's  value  00153).  These 
values  for  the  ionic  conductivity  of  hydrogen  are  higher  than  those 
given  by  Kohlrausch  and  by  Ostwald  and  Luther.  The  author  himself 
regards  them  as  possibly  1%  too  low;  even  allowing  for  this,  they 
would  still  be  lower  than  the  values  which  are  deduced  from  Noyes 
and  Sammet's  work  (Abstr.,  1903,  ii,  126).  J.  C.  P. 

The  Existence  of  Positive  Electrons  in  the  Sodium 
Atom.  Egbert  W.  Wood  {Phil.  Mag.,  1908,  [vi],  15,  274—279; 
Fhysihal.  Zeitsch.,  1908,  9,  124). — Plane  polarised  white  light  is  passed 
through  sodium  vapour,  unmixed  with  any  other  gas,  and  placed  in  a 
strong  magnetic  field  pai^allel  to  the  direction  of  the  light.  Before 
exciting  the  magnet,  a  Nicol  prism  is  placed  so  as  to  extinguish  the 
light  which  has  passed  the  sodium  vapour.  When  the  magnet  is 
excited,  a  large  number  of  bright  lines  become  visible  when  the  light 
which  now  passes  the  second  Nicol  is  examined  spectroscopically.  The 
author  has  succeeded  in  showing  that  in  some  of  these  lines  the  plane 
of  polarisation  has  been  rotated  to  the  right,  and  in  others  to  the  left. 
Since  the  direction  in  which  the  plane  of  polarisation  is  rotated  by  the 
D  lines  indicates  that  they  are  due  to  the  vibration  of  negative 
electrons,  the  opposite  rotation  observed  in  some  of  the  lines  would 
indicate  the  existence  of  positive  electrons  in  the  sodium  atom. 

T.  P]. 

Difference  of  Potential  in  the  Arc  Produced  by  a  Continuous 
Current  between  Metallic  Electrodes.  Charles  K.  Guyk  and 
L.  ZeiuukofI''  {Arcli.  Sci.  ph>/s.  riai.,  1907,  [iv],  24,  549 — 574). — The 
formula  deduced  by  Mr.««.  Ayrton  for  the  rplation  between  tlio  length 
of  the  arc,  the  difference  of  potential,  and  tlie  intensity  of  the  current 
wa3  verified  by  her  when  carbon  poles  were  nsed.     The  authors  find 
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that  this  formula  is  applicable  also  when  the  poles  consist  of  gokl, 
platinum,  silver,  palladium,  copper,  cobalt,  nickel,  or   iron. 

J.  C.  P. 


Electric  Discharge  in  Monatomic  Gases.  Frkdeuick  Soddy 
and  Thomas  D.  Mackenzie  {Froc.  Roy.  Soc,  1908,  80,  A,  92—109).— 
The  high  resistance  offered  to  the  electric  discharge  in  spectrum  tubes 
containing  monatomic  gases  has  been  studied.  For  this  purpose,  the 
conditions  of  the  discharge  through  helium,  argon,  neon,  mercury, 
hydrogen,  nitrogen,  and  carbon  dioxide  have  been  compared.  Non- 
conductance  equivalent  to  that  represented  by  an  inch  gap  in  air  at 
atmospheric  pressvire  was  attained  at  the  following  pressures : 
helium  0"35  mm.,  argon  0  04  mm.,  neon  0-07  mm.,  hydrogen  003 
to  0"04  mm.,  nitrogen  0"035  mm.,  carbon  dioxide  0*02  mm.  of 
mercury.  With  a  spark  gap  of  10  mm.,  mercury  vapour  was  found 
to  conduct  with  difficulty  at  a  pressure  of  0"1  mm.,  and  thus  resembles 
helium  in  regard  to  the  high  pressure  at  which  it  ceases  to  be 
conducting.  The  results  obtained  indicate  that  the  difference  between 
helium  and  other  gases  is  one  of  degree  only,  and  that  the  monatomic 
gases  are  relatively  inert,  electrically  as  well  as  chemically.  To 
explain  the  observed  facts,  it  is  only  necessary  to  assume  that  the 
helium  molecule  is  at  all  pressures  only  about  one-fifth  to  one-tenth  as 
effective  electrically  as  a  molecule  of  hydrogen.  This  view  has  been 
confirmed  by  determining  the  relation  of  the  potential  to  the  pressure 
in  helium,  argon,  and  hydrogen  at  high  pressures.  Some  observations 
relating  to  the  Campbell  Swinton  effect  indicate  that  the  bubbles 
formed  when  the  glass  of  a  discharge  tube  is  fused  are  due  to 
chemical  decomposition  of  the  glass  under  the  influence  of  the  local 
heating,  which  takes  place  in  the  course  of  the  bombardment  of 
the  glass  by  the  enclosed  gas  particles.  H.  M.  D, 


Certain  Phenomena  Exhibited  by  Small  Particles  on  a 
Nernst  Glower.  C.  E.  Mendenhall  and  L.  Fv.  Ingersoll  {Fhil. 
Mag.,  1908,  [vi],  15,  205— 214).— Small  globules  (01  to  0-2  mm. 
diameter)  of  molten  metals  may  be  supercooled  as  much  as  370° 
(rhodium  and  platinum).  Gold,  palladium,  silicon,  and  iridium  behave 
similarly.  A  flash,  due  to  liberation  of  tha  latent  heat,  occurs  at  the 
moment  of  solidification.  A  reversible  change  in  radiating  power  occurs 
in  rhodium  at  1050°.  Small  globules  of  molten  metals  slide  or  roll  along 
a  Nernst  glower,  and  solid  particles  roll  end  over  end.  Boron,  rhodium, 
palladium,  silver,  barium  oxide,  columbium  oxide,  iridium,  platinum, 
and  gold  move  with  the  current,  and  magnesium  oxide,  silicon, 
titanium,  chromium,  manganese,  iron  oxide,  cobalt,  nickel,  copper,  and 
ruthenium  against  it.  The  i-ate  of  motion  varies  widely  with  the 
nature  of  the  particle,  cobalt  and  copper  giving  the  fastest  motion  ;  it 
also  increases  with  the  current  flowing,  and  to  a  less  extent  with 
the  temperature.  Carbon  dioxide,  oxygen,  or  a  vacuum  do  not  affect 
the  motion.  It  does  not  occur  on  metallic  conductors.  No  satisfactory 
explanation  of  the  motion  has  been  found.  T.  B. 
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Magnetic  Behaviour  of  Air,  Argon,  and  Helium  in  Relation 
to  Oxygen.  Paul  Tanzler  {Ann.  Physik,  1907,  [iv],  24,  931—938). 
— Whilst  air  and  oxygen  are  paramagnetic,  argon  and  helium  are  dia- 
magnetie.  J.  C.  P. 

Decomposition  of  Complex  Chemical  Compounds  in  a 
Variable  Magnetic  Field.  J.  FvOsenthal  {Sitzungsher.  Jc.  Akad. 
Wiss.  Berlin,  1908,  20 — 26). — Evidence  has  been  obtained  that 
complex  organic  compounds  are  decomposed  when  subjected  to  the 
action  of  varying  electromagnetic  forces.  The  substances  examined, 
dissolved  or  suspended  in  water,  were  brought  into  a  solenoid,  through 
the  coils  of  which  intermittent  or  alternating  currents  were  passed. 
For  the  success  of  the  experiment,  the  frequency  of  intermittence  or 
alternation  must  have  a  definite  value  which  depends  on  the  nature  of 
the  substance  examined.  With  the  requisite  frequency,  the  heat 
developed  in  the  liquid  is  very  much  smaller  than  when  other 
frequencies  are  employed,  and  the  author  supposes  that,  in  the  first 
case,  the  energy  is  chiefly  used  up  in  bringing  about  the  decomposition 
of  the  complex  molecules,  whilst  with  unfavourable  frequencies  rise  of 
temperature  is  the  only  result.  For  starch,  the  effective  frequencies 
lie  between  440  and  480  oscillations  per  second,  and  for  proteins  the 
number  is  320 — 360,  whilst  other  substances  examined  (glucosides, 
disaccharoses)  require  very  much  higher  frequencies.  The  decomposi- 
tion of  starch  takes  place  in  stages,  the  succession  of  products  being 
the  same  as  those  found  in  tlie  action  of  diastatic  enzymes.  Proteins 
give  rise  to  albumoses  and  peptones.  The  analogy  between  the  action 
of  the  electromagnetic  forces  and  that  of  enzymes  is  regarded  as 
important  from  the  standpoint  of  the  general  theory  of  enzyme  action, 

H,  M,  D. 

Zeeman  Phenomenon.  W.  LofiMANN  {Zeitsch.  Fhotochem.,  1908, 
6,  1- — 24,  41  —  60). — By  means  of  an  echelon  diffraction  grating, 
the  Zeeman  phenomenon  has  been  investigated  for  the  chief  spectral 
lines  of  sodium,  mercury,  helium,  neon,  and  krypton.  Observations 
were  made  parallel  and  at  right  angles  to  the  magnetic  lines  of  force, 
and  the  gradual  resolution  of  the  spectral  lines  with  increasing 
intensity  of  the  magnetic  field  was  traced  by  observations  in  fields 
varying  from  about  2000  to  15,000  Gauss.  Here  it  may  be  noted  that 
the  extent  to  which  the  component  lines  are  separated  is  proportional 
to  the  strength  of  the  magnetic  field.  The  differences  in  the  Zeeman 
effect,  which  are  observable  with  the  different  spectral  lines,  indicate 
that  the.se  ai'e  to  be  ascribed  to  atoms  of  unlike  structure. 

H.  M.  D, 

Expansion  of  Commercial  Pentane  and  the  Scale  of  the 
Pentane  Thermometer.  Friedpicii  Hoffmann  and  Rudolf  Rotiie 
{Chem.  Zevtr.,  1907,  ii,  1309  — 1370;  from  Zeitsch.  Instrumentenkunde, 
1907,  27,  205 — 271). — The  expansion  of  commercial  pentane  has  been 
calculated  previously  from  observations  at  three  fixed  points  with  the 
aid  of  a  quadratic  interpolation  formula.  The  authors'  determinations 
tshow  that  the  error  of    poutane  thermometers   standardised   in   this 
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manner  may  amount  to  2°.  It  is  necessary  to  determine  the  expansion 
at  least  at  four  points.  In  the  method  employed,  two  dilatometers 
filled  with  pentane  are  compared  with  a  platinum  resistance 
thermometer.  A  thermostat,  cooled  by  liquid  air  and  electrically 
heated,  for  use  at  temperatures  between  -  190°  and  -  130°  is 
described.  The  expansion  at  t^  is  represented  by  the  expression  : 
At  =  10-'''^(1506-97  +  3-4635«  +  0-00975«2  _  O-OOOOU^),  The  corrections 
to  be  applied  to  the  old  pentane  thermometer  at  different  temperatures 
are  given  in  a  table.  The  b.  p.  of  oxygen  as  observed  by  Grunmach 
(Abstr.,  1906,  ii,  655),  when  corrected  for  the  error  of  the  pentane 
thermometer,  for  the  pressure,  and  for  the  presence  of  2%  of  nitrogen, 
is  —  182  66°/760  mm.,  which  is  in  agreement  with  the  observations  of 
other  investigators.  G.  Y". 

Measurement  of  the  Velocity  of  Sound  in  Liquids  and  of 
the  Ratio  of  the  Two  Specific  Heats  of  Ether  with  the  Help 
of  Kundt's  Dust  Figures.  Karl  Dorsing  {Ann.  Physik,  1908, 
[iv],  25;  227 — 251). — The  liquids  examined  were  water,  alcohol,  ethei-, 
strong  ammonia  solution,  concentrated  hydrochloric  acid,  sodium 
chloride  solutions,  chloroform,  carbon  disulphide,  turpentine,  and 
"  benzin." 

With  rising  temperature,  the  velocity  of  sound  in  water  increases, 
whilst  the  velocity  in  other  liquids  diminishes.  In  liquids  which 
contain  either  dissolved  gases  or  salts,  the  velocity  of  sound  increases 
with  the  amount  of  the  dissolved  gas  or  salt.  The  ratio  of  the  two 
specific  heats  for  ether  at  15°  is  1*376. 

It  should  be  noted  that  in  order  to  obtain  dust  figures  in  liquids,  the 
vibration  of  the  liquid  column  must  be  in  harmony  with  that  of  the 
containing  tube.  The  dust  employed  by  the  author  was  powdered 
pumice  stone.  J.  C.  P. 

A  New  Method  of  Determining  the  Melting  Point  of  Metals. 
IwAN  I.  Shukoff  and  W.  J.  Kurbatoff  (/.  Russ.  Phys.  Chim.  Soc, 
1907,  39,  1546 — 1548)  — A  similar  apparatus  has  been  described  by 
Loebe  (Abstr.,  1907,  ii,  735),  but  the  authors  claim  priority.     Z.  K. 

Internal  Friction  and  Density  of  the  Bunsen  Flame. 
August  Becker  {A7171.  Physik,  1907,  [iv],  24,  82.3— 863).— Measure- 
ments have  been  made  of  the  extent  to  which  small  solid  spheres  are 
buoyed  up  at  various  points  in  the  interior  of  a  bunsen  flame,  and  in 
currents  of  different  gases  moving  with  known  velocity.  From  these 
observations,  it  appears  that  the  variation  of  the  internal  friction  from 
point  to  point  of  the  bunsen  flame  is  similar  to  that  detected  by 
Bunsen  for  the  thermal  and  chemical  action,  and  by  Lenard  for  the 
emissivity.  From  the  variation  of  the  internal  friction,  it  is  po^sible 
to  make  an  estimate  of  the  composition  of  the  gaseous  mixture  at 
different  points  in  the  flame.  J.  C.  P. 

Curves  of  Instantaneous  Heat  Power  determined  from 
Chemical  Reactions.  Aldo  Mieli  {Gazzetta,  1907,  37,  ii, 
636 — 647). — The  heat  power  of  a  constant  source  of  heat  is  defined  as 
the  quantity  of  heat,  either  positive  or  negative,  developed  per  unit 

yoL.  xciv.  ii.  11 
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of  time.  With  a  variable  heat  source,  the  notion  of  an  instantaneous 
heat  power  must  be  employed.  The  author  deduces  theoretically  the 
time  curves  of  instantaneous  heat  power  for  different  chemical 
reactions. 

For  a  simple  isothermal  reaction,  this  curve  is  homologous  with  that 
expressing  the  velocity  of  the  reaction.  The  same  is  the  case  with 
reversible  or  lateral  reactions,  but  with  polygrade  reactions  the  two 
curves  are  not  homologous.  Similar  relations  hold  for  these  various 
types  of  reactions  when  the  latter  take  place  adiabatically. 

The  general  case,  in  which  a  reacting  system  is  exchanging  heat 
with  its  surroundings,  but  is  not  at  constant  temperature,  is  also 
considered.  T.  H.  P. 

Calorimetric  Method  Applied  to  the  Study  of  Slow 
Reactions.     Jacques  Duclaux  {Compt.  rend.,  1908,  146,  120 — 123). 

The  corrections,  which  must  be  applied  to  the  numbers  observed  in 

the  calorimetric  study  of  a  reaction,  and  become  large  and  uncertain 
when  the  reaction  is  a  slow  one,  can  be  reduced  to  very  small 
quantities  by  using  as  a  calorimeter  a  Dewar  tube  provided  with  a 
cork  and  immersed  completely  in  the  water  of  a  thermostat,  and  by 
ensuring  that  initially  the  tube  and  liquids  studied  have  the  same 
temperature  as  the  thermostat.  For  a  tube  containing  35  c.c.  of 
liqvxid  and  having  an  excess  temperature  of  1°  after  one  minute 
duration,  the  correction  is  only  0*002°,  and  the  method  has  the  very 
great  advantage  that  this  correction  can  be  determined  once  for  all 
with  an  approximation  of  at  least  1  in  20.  The  volume  of  air  above 
the  liquid  being  small,  no  correction  is  necessary  for  evaporation,  and 
the  rise  of  temperature  being  slow,  the  lag  of  the  thermometer  causes 
an  inappreciable  error.  The  only  difficulty,  arising  when  it  is  required 
to  measure  absolute  quantities  of  heat,  consists  of  the  determination 
of  the  water-equivalent  of  the  calorimetric  tube,  which  may  amount 
to  20%  of  the  whole  heat  value.  It  can  be  determined  either  from 
the  dimensions  of  the  tube,  or  by  comparative  experiments  with  sub- 
stances developing  a  known  quantity  of  heat. 

Besides  being  used  for  thermochemical  measurements,  the  method 
has  a  very  important  application  in  the  study  of  diastatic  reactions  of 
all  kinds.  By  its  means,  the  course  of  a  reaction  can  be  followed, 
since,  in  the  absence  of  any  complication  due  to  a  secondary  reaction, 
the  quantity  of  matter  transformed  in  dilute  solutions  is  proportional 
to  the  rise  of  temperature,  continued  observations  of  which  will  there- 
fore lead  to  the  determination  of  the  law  of  the  transformation.  The 
method  has  been  successfully  applied  to  the  catalysis  of  hydrogen 
peroxide  solutions  by  ferric  hydroxide,  the  inversion  of  sucrose,  and  the 
saponilication  of  ethyl  and  aniyl  acetates.  The  degree  of  accuracy 
obtained  when  using  a  thermometer  reading  to  0'02"  is  two  to  four 
times  less  than  the  ordinary  titrimotric  or  polarimetric  methods,  but 
it  could  bo  increased  at  the  expense  of  simplicity  by  using  an  electrical 
thermometer.  The  method  has  the  advantage  of  being  applicable  to 
any  liquid  whatever  at  any  temperature  below  100",  the  only  con- 
dition essential  being  that  an  appreciable  quantity  of  heat  is 
developed.  E.  H. 
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Determination  of  the  Heat  of  Combustion  of  Organic  Com- 
pounds by  Use  of  the  Platinum  Resistance  Thermometer. 
Emil  Fischer  and  Fbanz  Wbede  {Sitzungsbcr.  h.  Akad.  Wiss.  Berlhi, 
1908,  129 — 146). — By  substituting  a  platinum  resistance  thermometer 
for  the  mercury  thermometer  commonly  used,  the  accuracy  with 
which  the  heat  capacity  of  the  bomb,  stirrer,  kc,  can  be  determined 
is  considerably  increased.  The  estimated  maximum  possible  error 
in  the  calibration  of  the  apparatus  used  by  the  authors  is  0"05%. 

For  the  purpose  of  obtaining  standard  values  which  may  be  used  in 
the  calibration  of  other  calorimetric  bombs,  the  heats  of  combustion 
of  sucrose  and  benzoic  acid  have  been  carefully  determined.  The 
calculated  heats  of  combustion  for  1  gram  of  substance  (weighed  in 
vacuum)  are  for  sucrose  16545,  for  benzoic  acid  26'475,  kilowatt  seconds. 
Assuming  that  1  kilowatt  second  =  0*2390  Cal.,  the  numbers  are 
respectively  3-954  and  6-328  Cal.  H.  M.  D. 

Heat  of  Formation  of  Anhydrous  Barium  and  Strontium 
Oxides.  Robert  de  Forcrand  {Compt.  rend.,  1908,  146,  217 — 220). 
— Pure  anhydrous  barium  and  strontium  oxides  can  be  obtained  in  the 
form  of  colourless  powders  by  heating  the  corresponding  hydroxide  in 
a  current  of  dry  hydrogen  at  800—850°  (Abstr.,  1907,  ii,  683,  928). 
The  heats  of  solution  of  these  oxides,  calculated  from  their  heats  of 
solution  in  dilute  hydrochloric  acid,  are  for  1  gram-molecule  of 
SrO  in  20  litres  and  1  gram-molecule  of  BaO  in  12  litres 
of  water  at  15°,  308  Cal.  and  35  640  Cal.  respectively.  The  dis- 
crepancies between  these  values  and  those  obtained  byThomsen  (29-34 
Cal.  and  34*52  Cal.)  ai'e  probably  due  to  the  impurities  which  are 
always  present  in  alkali-earth  oxides  obtained  by  ignition  of  the 
nitrates.  The  heat  of  formation  of  the  oxide  of  calcium,  lithium, 
strontium,  or  barium,  calculated  from  the  heat  of  solution  of  the  oxide 
(Abstr.,  1907,  ii,  683,  928)  and  of  the  metal  (Guntz,  Abstr.,  1903,  ii, 
410;  1905,  ii,  300;  1906,  ii,  229),  is  151-90,  143*32,  137*60,  or  125*86 
Cal.  respectively,  and  the  corresponding  values  for  the  peroxides  of 
the  metals  are  157-33,  152-65,  152-10,  and  14571  Cal.  respectively. 
The  author  draws  attention  to  the  close  approximatioia  between  the 
thermochemical  constants  of  strontium  and  lithium  (compare  Wyrouboff, 
Abstr.,  1897,  ii,  173).  '  M.  A.  W. 

Heats  of  Dissolution  of  the  Alkali  Metals,  and  the  Heats  of 
Formation  of  their  Protoxides.  Etienne  Rengade  (Compt.  rend., 
1908,  146,  129—131.  Compare  Abstr.,  1907,  ii,  737).— Owing  to  the 
explosive  violence  with  which  rubidium  and  caesium  react  with  water, 
Joannis'  apparatus  (Abstr.,  1888,  1238)  cannot  be  used  to  determine 
their  heats  of  solution.  The  author  has  employed,  instead,  a  modifi- 
cation of  Mahler's  calorimetric  bomb,  of  which  a  diagram  and  descrip- 
tion are  given.  By  means  of  this  apparatus,  the  heats  of  dissolution 
of  sodium,  potassium,  rubidium,  coesium,  and  their  protoxides  were 
measured.  The  sodium  used  contained  less  than  01%  of  potassium, 
the  potassium  was  re-distilled  in  a  vacuum  from  the  commercial  metal, 
and  the  i-ubidium  and  caesium  were  prepared  from  the  pure  chlorides. 

11—2 
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The  following  are  the  mean  values  obtained  from  a  concordant  series 
of  experiments:  (1)  (Na,Aq)  =  441  Cal.,  (K,Aq)  =  46-4  Cal.,  (Rb,Aq)  = 
47-25  Cal.,(Os,Aq)  =  48-45  Cal.;  (2)  (Na20,Aq)  =  56-5  Cal.,  (K20,Aq)  = 
75-0  Cal.,  (Rb2O,Aq)  =  80-0  Cal.,  (Cs20,Aq)  =  83-2  Cal. 

The  heats  of  dissolution  of  rubidium  and  csesium  are  lower  than  the 
values  48-2  and  51 '6  given  by  Beketoff,  whilst  the  values  for  sodium 
and  potassium  are  slightly  higher  than  those  of  Joannis.  The 
numbers  obtained  for  the  heats  of  dissolution  of  rubidium  and  csesium 
oxides  differ  from  those  previously  found  by  the  author.  The  dis- 
crepancy in  the  case  of  the  former  oxide  may  be  due  to  the  fact  that 
rubidium  oxide  gradually  decomposes  on  exposure  to  light  with  libera- 
tion of  the  metal. 

From  the  series  (1)  and  (2),  the  following  values  are  calculated: 
(Na.„0)  =  100-7  Cal.,  (K2,0)  =  86-8  Cal.,  (Rb.„0)  =  83-5  Cal.,  (Csg.O)- 
82*7  Cal.,  for  the  heats  of  formation  of  the  oxides.  Both  series  of 
numbers  indicate  a  perfectly  regular  variation  in  the  thermal  properties 
of  the  alkali  metals  with  increasing  atomic  weight.  The  anomalous 
value  for  caesium  obtained  by  using  Beketoff' s  value  for  the  heat  of 
dissolution  of  the  metal  is  no  longer  observed,  and  the  alkali  metals 
are  now  shown  to  follow  the  general  rule  of  decreasing  affinity  for 
oxygen  with  increasing  atomic  weight.  E.  H. 

Densities  of  Some  Fused  Salts  and  their  Mixtures  at  Various 
Temperatures.  Richard  Lokenz,  H.  Frei,  and  A.  Jabs  [Zeitsch. 
j)hysikal.  Chem.,  1908,  61,  468 — 474). — The  method  employed  was 
essentially  that  described  by  Brunner  (Abstr.,  1904,  ii,  244). 

The  results  obtained  for  the  densities  of  the  pure  fused  salts  may  in 
all  cases  be  represented  by  a  formula  of  the  type  y  = «  +  ht,  where 
y  is  the  weight  of  1  c.c,  t  is  the  temperature  on  the  centigrade  scale, 
and  a  and  h  are  constants.  The  formulae  for  the  various  salts  are  as 
follows:  potassium  nitrate  (m,  p.  329°),  y  =  2-044  -  0-0006<;  sodium 
nitrate  (m.  p.  310°),  y  =  2-12  -  0-0007< ;  lead  chloride  (m.  p.  512°), 
y  =  5-627 -000144«;  lead  bromide,  y  =  6-175  -  0-00145« ;  cadmium 
chloride,  y  =  3-731  -  0-000685< ;  potassium  bromide,  y  =  2-626- 
0-0008U.  In  the  case  of  sodium  chloride,  potassium  chloride,  and 
sodium  bromide,  the  authors'  results  are  represented  satisfactorily  by 
Brunner's  formulae  {loc.  cit.). 

Densities  at  various  temperatui-es  and  various  concentrations  have 
also  been  determined  for  the  following  pairs  of  salts :  lead  and 
potassium  chlorides ;  lead  and  barium  clilorides ;  lead  and  potassium 
bromides  ;  cadmium  and  potassium  chlorides.  The  variation  of  density 
with  temperature  and  concentration  may  be  represented  by  the 
formula  y  =  a~b.t  +  c.Nt  +  d.N,  where  N  is  the  molecular  proportion 
of  one  constituent,  1  —  iV^  the  molecular  proportion  of  the  other,  and 
a.  b,  c,  and  (/  are  constants.  J.  C.  P. 

A  Simple  Form  of  Release  for  Victor  Meyer's  Vapour-Density 
Apparatus.  Thomas  S.  Patterson  {Chem.  Xevjs,  1908,  98,  73). — 
A  device  which  enables  the  little  tube  containing  the  weighed  quantity 
of  substance  to  be  introducod  into  the  apparatus  in  a  vertical  position. 
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A  coi'k  diaphragm,  with  an  ecceiitriciilly-bored  hole,  is  litted  at  the 
base  of  the  wide  part  of  the  neck.  The  cork  closing  the  apparatus 
has  a  hole  bored  in  a  slanting  direction,  through  which  a  glass  tube 
passes.  The  tube  of  substance  is  dropped  into  this,  and  by  rotating 
the  cork  it  is  allowed  to  fall  through  the  hole  in  the  diaphragm. 

P.  H. 

New  Method  Suggested  for  Determining  Vapour  Densi- 
ties. II.  Philip  Blackman  {Chem.  News,  1908,  97,  27.  Compare 
Abstr.,  1907,  ii,  931). — The  apparatus  previously  described  has  been 
simplified.  In  the  new  form,  the  manometer  consists  of  a  capillary 
U-tube,  one  end  of  which  is  sealed,  and  the  other  closed  by  a  short 
thread  of  mercury.  The  U-tube  is  placed  in  the  glass  cylinder,  the 
stopper  at  the  lower  end  being  made  tight  by  pouring  in  a  little 
mercury.  H.  M.  D. 

An  Apparent  Exception  to  the  Theory  of  Heterogeneous 
Dissociation  Equilibria.  Richard  Abegg  {Zeitsch.  physikal.  Cliem., 
1908,  61,  455 — 456). — Attention  is  directed  to  Baker's  observations 
(Trans.,  1894,  65,  611  ;  1898,  73,  422),  according  to  which  perfectly  dry 
ammonium  chloride  vaporises  without  dissociation.  From  these  and 
other  experiments,  it  appears  in  fact  that  ammonium  chloride,  when 
vaporised,  exerts  about  1  atmosphere  pressure  at  360°,  whether  it  is  dis- 
sociated or  undissociated.  In  the  first  case,  the  partial  pressure  of  the 
undissociated  molecules  is  very  small ;  in  the  second  case,  it  is  about 
1  atmosphere.  This  result  is  inconsistent  with  the  theory  of  hetero- 
geneous equilibria,  according  to  which  the  concentration  of  the 
undissociated  vapour  should,  at  a  given  temperature,  be  independent 
of  the  presence  of  other  gases,  including  the  dissociation  products. 
With  the  view  of  finding  whether  this  inconsistency  is  real  or  apparent, 
the  subject  has  been  treated  experimentally  by  Johnson  (see  following 
abstract).  J.  C.  P. 

Vapour  Pressure  of  Dry  Sal  Ammoniac.  Frederick  M.  G. 
Johnson  (Zeitsch.  physikal.  Chem.,  1908,  61,  457 — 463.  Compare 
Abegg,  preceding  abstract). — An  apparatus  is  described,  made  entirely 
of  glass,  in  which  ammonium  chloride  could  be  dried  perfectly  and 
examined  (1)  as  regards  vapour  pressure,  and  (2)  as  regards  vapour 
density.  The  pressure  was  measured  with  the  help  of  a  flat,  spiral  glass 
tube,  which  acted  as  a  manometer  (see  Ladenburg  and  Lehmann,  Ve7-h. 
2)hysikal.  Ges.,  1906,  8,  20). 

The  author  confirms  Baker's  results,  and  finds  that  the  density  of 
perfectly  dry  ammonium  chloride  at  345°  is  that  of  the  undissociated 
compound.  The  vapour  pressures  at  various  temperatures  of  this 
specially  dried  ammonium  chloride  and  also  of  the  ordinaiy  ammonium 
chloride  have  been  determined,  and  it  is  found  that  the  vapour  pressure 
of  the  undissociated  salt  in  the  one  case  is  equal  to  the  sum  of  the 
vapour  pressures  of  the  dissociation  products  in  the  other  case.  The 
result  is  not  in  harmony  with  the  theory  of  heterogeneous  dissociation 
equilibria,  but  no  simple  explanation  of  this  can  be  suggested. 

J .  C  Jr. 
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Relationships  between  Compressibility,  Surface  Tension, 
and  other  Properties  of  Substances.  Tiieoboue  W.  Eicuakds 
and  J,  Howard  Mathkws  {Zeitsch.  physikal.  Ghem.,  1908,  61, 
449—454.  Compare  Ritze),  Abstr.,  1907,  ii,  740).— In  this  pre- 
liminary communication,  the  avithors  record  values  for  the  com- 
pressibility, boiling  point,  density,  surface  tension,  vapour  tension 
at  20°,  and  molecular  latent  heat  of  vaporisation  for  thirty-seven 
organic  liquids.  The  compressibility  (/8)  and  the  surface  tension  (y) 
are  found  to  be  connected  by  the  following  equation  :  ;8y^'"  =  const.  = 
2  "5  X  10~^,  which  is  valid  for  all  the  liquids  examined,  except  four 
halogen  compounds.  The  fact  that  substances  with  a  high  surface  tension 
are  only  slightly  compressible  is  discussed  from  the  point  of  view  of 
the  theory  that  the  atoms  ai-e  compressible.  It  is  pointed  out  that 
compressibility  must  depend,  not  only  on  the  volume  changes  resulting 
from  the  alteration  of  the  molecular  distances,  but  also  on  the  internal 
changes  of  the  molecules.  J.  C.  P. 

Surface  Tension  of  Liquids  Investigated  by  the  Method  of 
Jet  Vibration.  P.  O.  Pedersen  {Proc.  Hoy.  Soc,  1907,  80,  A, 
26 — 27). — Lord  Rayleigh  showed  many  years  ago  (ibid.,  1879,  29,  71) 
that  the  surface  tension  of  a  liquid  could  be  calculated  from  observa- 
tions on  a  vibrating  jet  when  the  length  of  the  standing  waves,  the 
velocity  and  cross-section  oi"  the  jet,  and  the  density  of  the  liquid  are 
known.  The  author  has  worked  out  methods  for  determining  these 
magnitudes,  and  has  obtained  very  consistent  results  for  the  surface 
tension. 

The  surface  tension  of  water,  toluene,  and  aniline  are  74-30,  28"76, 
and  4.3'00  dynes/cm.  at  15°.  Some  measurements  have  also  been  made 
with  aqueous  solutions.  G.  S. 

Decolorising  Action  of  Charcoal.  Leopold  Rosenthaler  {Arch. 
Pliarm.,  1907,  245,  680 — 689). — A  reply  to  certain  criticisms  made  by 
Glassner  and  Suida  (Abstr.,  1907,  ii,  932)  on  a  paper  by  Rosenthaler  and 
Tiirk  (Abstr.,  1907,  ii,  12).  The  former  authors  did  not  observe  that 
chaicoal  adsorbs  relatively  much  more  strongly  from  dilute  than  from 
concentrated  solutions,  because  they  used  dyes.  In  the  case  of  dyes, 
various  chemical  complications  disturb  the  purely  physical  phenomena 
of  adsorption.  Pcosenthaler  and  Tiirk,  on  the  other  hand,  worked  with 
caffeine  and  with  dextrose,  and  were  thus  able  to  obscive  the  great 
effect  of  the  concentration  of  the  solution.  G.  B. 

Velocity  of  Absorption  of  Gaseous  by  Solid  Substances. 
AuTiiuu  Hantzscii  and  G.  WiKa^VAi  (Zeifsch.  phi/t^ihd.  Che»i.,  1908,61, 
475 — 490). — Re-examination  of  the  experimontal  ba.sis  of  a  previous 
paper  (Abstr.,  1904,  ii,  541)  .shows  that  the  conclusions  then  reached 
nuist  bo  modified.  The  absorption  of  ammonia  by  solid  acids  and 
of  hydrogen  chloride  by  solid  bases  does  under  certain  conditions 
take  place  in  approximate  accord  with  the  formula  for  a  unimolccular 
reaction,  but  it  is  not  possible  to  draw  any  trustworthy  conclusions  as 
to  the  magnitu'lo  of  the  aflinity  constant  of  the  acid  or  base  from  the 
magnitude  of  the  absorption  constant.  The  absor{)tion  of  ammonia  or 
liydrogon  chloride  in  a  diluted  condition  takes  place  according  (o  the 
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formula  for  ft  biniolecular  reaction  only  in  a  limited  number  of  cases. 
Difference  in  the  rate  of  absorption  cannot  be  employed  as  a  means  of 
distinguishing  true  acids  from  pseudo-acids,  or  tx-ue  bases  from  pseudo- 
bases.  •  J.  C.  P. 


Absorption  of  Gases  by  Rubber  Tubing.  Rudolf  Ditmar 
(Chem.  Zentr.,  1907,  ii,  1578 — 1579;  from  The  India  Rubber  Journal, 
34,  85 — 86,  197 — 198). — An  arrangement  is  described  for  measuring 
the  pressure  of  a  gas  in  a  rubber  tube,  jacketed  with  the  same  or  with 
another  gas  In  experiments  with  a  tube  of  red  rubber  of  unknown 
composition,  air  is  found  to  exert  pi'essure  when  the  tube  is  surrounded 
by  air.  Carbon  dioxide,  on  the  other  hand,  is  absorbed  by  the  rubber 
tube  when  the  jacket  is  air,  or  to  a  smaller  extent  when  the  jacket  is 
hydrogen,  whilst  hydrogen  is  absorbed,  although  to  a  smaller  extent 
than  carbon  dioxide,  when  the  tube  is  surrounded  by  air  or  carbon 
dioxide,  but  exerts  pressure  when  the  tube  is  jacketed  with  hydrogen. 
The  absorption  of  carbon  dioxide  by  a  tube  of  Para  rubber  is  found  to 
be  the  same  whether  the  atmosphere  surrounding  the  tube  is  carbon 
dioxide  or  air.  G.  Y. 


[Diffusion  of  Metals  in  Mercury.]  G.  McPhail  Smith  {Ann. 
Physik,  1908,  [iv],  25,  252— 256).— The  author  criticises  Wogau's 
view  (Abstr.,  19U7,  ii,  606)  that  certain  metals,  when  dissolved  in 
mercury,  are  in  the  monatomic  condition,  and  suggests  that  in  many 
caseS;  at  least,  compounds  of  mercury  and  the  dissolved  metal  are 
formed  (compare  Haber,  Abstr.,  1902,  ii,  638;  Smith,  Abstr.,  1906, 
ii,  673;  1907,  ii,  463).  It  is  pointed  out  that  when  Wogau's  values 
for  the  diffusion  constants  of  the  metals  are  divided  by  the  correspond- 
ing atomic  weights,  and  the  figures  so  obtained  are  plotted  against  the 
atomic  weight,  two  curves  result ;  on  one  of  these  lie  the  figures  for 
Li,  Na,  K,  Ca,  Rb,  Sr,  Cs,  Ba,  and  Tl,  the  metals  which  form  com- 
pounds with  mercury ;  on  the  other,  lie  the  figures  for  Zn,  Cd,  Sn,  and 
Pb,  the  metals  which  dj  not  combine  with  mercury.  J.  C.  P. 

Organic  Solvent  and  Ionising  Media.  X.  Solvent  Power 
and  Dielectric  Constant.  Paul  Walden  [Zeitsch.  fhysikal.  Chem., 
1908,  61,  633—639.  Compare  Abstr.,  1904,  ii,  227  ;  1906,  ii,  149, 
335,  336,  527  ;  1907,  ii,  231,  437,  519,  734).— The  variation  in  the 
solubility  of  tetraethylammonium  iodide  in  water  and  a  number  of 
organic  liquids  is  recorded.  For  the  purpose  of  this  paper,  the  solubility 
(s)  is  expressed  as  molecular  percentage  of  the  salt  in  the  saturated 
solution,  that  is,  if  the  saturated  solution  contains  n  molecules  of 
tetraethylammonium  iodide  for  evex-y  A'' molecules  of  solvent,  then  s  = 

100n/(n-t-i\0- 

It  is  found  that  the  solvent  power  for  tetraethylammonium  iodide 
falls  off  as  the  dielectric  constant  of  the  solvent  diminishes ;  in  fact, 
si  is  very  nearly  proportional  to  the  dielectric  constant.  An  analogous 
I'esult  is  obtained  with  tetrapi'opylammoniuni  iodide  as  solute. 

J.  C.  P. 
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Solutions  in  Mixtures  of  Alcohol  and  Water.  Ernst  Cuno 
{Ber.  Deut.  physikcd.  Ges.,  1907,  5,  735—738;  Ann.  Physik,  1908, 
[iv],  25,  346 — 376). — The  author  has  determined  the  composition  of 
the  two  layers  which  are  formed  when  varying  quantities  of  potassium 
carbonate  or  manganese  sulphate  are  dissolved  in  mixtures  of  alcohol 
and  water.  In  the  case  of  both  salts,  alteration  of  temperature  has 
only  a  very  slight  effect  on  the  composition  of  the  two  layers.  The 
expressions  suggested  by  Bod  lander  (Abstr.,  1891,  ii,  794)  and  by 
Herz  and  Knoch  (Abstr.,  1905,  ii,  709)  are  fairly  constant  for  mediixm 
alcohol  concentrations. 

The  conductivity  of  potassium  carbonate  and  manganese  sulphate  in 
mixtures  of  alcohol  and  water  has  also  been  studied.  For  a  given 
quantity  of  salt,  the  cor.Juctivity  rapidly  diminishes  as  the  concentra- 
tion of  the  alcohol  increases.  Increase  in  the  proportion  of  alcohol  leads 
also  to  a  displacement  of  the  maximum  conductivity  in  the  direction 
of  solutions  containing  less  salt.  J.  C.  P. 

Crystallisation  from  Aqueous  Solutions.  Robert  Marc 
{Zeitsch.  physikal.  Chem.,  1908,  61,  385 — 398). — It  is  suggested  that 
there  is  a  rate  of  crystallisation  from  a  supersaturated  solution  quite 
distinct  from  a  diffusion  velocity.  This  view  is  supported  by  experi- 
ments on  the  rate  of  crystallisation  of  potassium  sulphate  fr-om  super- 
saturated solutions  at  0°.  A  quantity  of  fine  crystals  was  introduced 
into  a  supersaturated  solution,  the  solution  was  vigorously  stirred,  and 
the  process  of  crystallisation  was  followed  by  taking  out  samples  of 
the  solution  from  time  to  time  and  analysing.  The  quantity  of 
crystals  introduced  at  the  beginning  of  the  experiment  was  three  to  five 
times  the  quantity  which  separated  duringthe  crystallisation.  Thesurface 
of  the  crystals  may  be  taken  as  propoi'tional  to  (IF)i',  where  TF  is  the 
weight  of  crystals  present,  and  the  rate  of  crystallisation  is  approxi- 
mately proportional  to  the  surface  of  the  crystals  calculated  in  this 
way. 

It  appears  that  the  ciystallisation  proceeds  according  to  the  formula 
for  a  bimolecular  reaction,  and  that  the  temperature-coefiicient  is 
about  1  "6  for  an  interval  of  10°.  The  theoretical  interpretation  of 
these  results  is  postponed  until  more  experimental  material  is 
available.  J.  0.  P. 

Action  of  Some  Electrolytes  on  Colloidal  Silver  Solutions. 
The  Process  of  Coagulation.  H.  W.  Woudstra  {Zeitsch.  2>hysikaL 
Chem.,  1908,  61,  607 — 632). — The  various  solutions  of  colloidal  silver 
employed  by  the  author  were  prepared  by  the  methods  of  Muthmann, 
Carey  Lea,  and  Bredig.  The  colloidal  silver  prep.ared  by  Muthmaun's 
method  resembles  that  prepared  by  the  other  methods,  in  being  electro- 
negative and  in  promoting  the  decomposition  of  hydrogen  peroxide. 

The  procedure  adopted  in  studying  the  coagulativo  power  of  different 
salts  was  to  find  in  each  case  which,  of  a  number  of  solutions  of 
gradually  diminishing  concentration,  was  just  unable  to  produce 
turbidity  on  addition  of  a  given  quantity  of  colloidal  silver  solution. 
The  concentration  of  this  particular  salt  solution  is  described  as  the 
"  limiting  concentration  "  for  that  salt. 
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The  coagulation  is  accompanied  by  peculiar  colour  effects,  the 
nature  of  the  colour  depending  apparently  on  the  anion  of  the  salt. 
Chlorides  (except  lead  chloride)  give  a  bluish-white  opalescence, 
resembling  silver  chloride.  Coagulation  by  lead  chloride  and  by 
sulphates  is  accompanied  by  a  red  coloration. 

The  power  of  salts  to  coagulate  colloidal  silver  solutions  depends 
almost  entirely  on  the  cation,  and  increases  with  the  valency  of  the 
cation  (compare  Whetham,  Abstr,,  1900,  ii,  62).  For  a  given  salt, 
the  "limiting  concentration"  diminishes  (1)  with  the  age  of  the 
colloidal  solution  on  which  it  is  allowed  to  act,  and  (2)  with  increasing 
concentration  of  the  colloidal  solution. 

The  author  discusses  the  various  theoines  of  coagulation  Avhich  have 
recently  been  brought  forward,  and  concludes  that  the  formation  of 
large  aggregates  from  the  fine  colloidal  particles  is  to  be  attributed 
to  the  electrical  action  of  the  ions.  His  experiments  are  in  general 
harmony  with  Whetham's  views  (loc.  cit.).  J.  C.  P. 

The  Process  of  Gelatinisation.  III.  S.  A.  Levites  {Zeitsch. 
Chem.  hid.  Kolloide,  1908,  2,  208-215.  Compare  Abstr.,  1902,  ii, 
312  ;  1903,  ii,  641). — The  transition  from  the  colloidal  to  the  gelatin- 
ised condition  can  be  conveniently  followed  by  measurement  of  the 
viscosity.  With  this  object  in  view,  the  influence  of  concentration, 
of  temperature,  and  of  foreign  substances  on  the  viscosity  of  colloidal 
solutions  has  been  examined. 

For  concentrated  colloidal  solutions,  the  viscosity  17  is  approximately 
represented  by  the  exponential  formula  77  =  A^,  where  ^  is  a  constant, 
and  X  the  concentration  of  the  dissolved  colloid.  For  dilute  solutions, 
closer  agreement  with  the  experimental  data  is  obtained  by  means 
of  the  linear  expression  ??=  1  +a.x,  in  which  a  is  a  constant. 

Lowering  of  temperature  increases  the  viscosity,  but  for  a  given 
solution  there  exists  a  certain  temperature  minimum  below  which 
the  viscosity  gradually  increases  with  time  according  to  a  linear 
equation. 

Foreign  substances  (crystalloids),  which  increase  the  viscosity  of 
water,  increase  the  viscosity  of  colloidal  solutions,  and  a  similar 
relationship  holds  for  crystalloids,  which  diminish  the  viscosity  of 
water.  This  does  not  hold  if  two  or  more  crystalloids  are  added  to 
the  colloidal  solution,  or  if  the  crystalloid  reacts  chemically  with  the 
dissolved  colloid.  H.  M.  D. 

Non-miscibility  and  the  Mass  Law.  Wilder  D.  Bancroft 
(/.  Physical  Chem.,  1908,  12,  30 — ^35). — A  theoi-etical  discussion  of 
the  deviation  of  a  reversible  change  A  +  B^^AB  from  the  simple 
equilibrium  equation  yz  =  Kx,  which  may  be  expected  when  the  two 
components  A  and  B  are  not  completely  miscible  in  the  pure  condition. 
Such  a  system  is  exemplified  in  chloral  +  water  ^!:  chloral  hydrate. 
The  author  argues  that  the  non-miscible  components  A  and  B  will 
render  each  other  less  soluble  in  the  compound  AB,  and  hence  increase 
one  another's  chemical  potential  (compare  Mcintosh,  Abstr.,  1898,  ii, 
65).  The  result  will  be  a  forcing  back  of  the  actual  percentage 
dissociation   of  AB.       The  degree   to  which  the   chemical    potentials 
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of  A  and  B  would  be  affected  is  not  known,  but  the  aiithor  Considers 
the  effect  on  the  equilibrium  in  several  hypothetical  cases. 

R.  J.  C. 

Equilibria  in  Ternary  Systems ;  Additive  Products  of 
Aromatic    Nitro-derivatives   and  Mercuric    Chloride.      Luigi 

Mascarelli  (Atti  E.  Accad.  Lincei,  1908,  [v],  17,  i,  29—39.  Com- 
pare Abstr.,  1907,  i,  25). — The  author  has  investigated  the  equilibria 
in  the  systems  ^-nitrotoluene  and  mercuric  chloride,  /j-nitroanisole  and 
mercuric  chloride,  and  a-nitronaphthalene  and  mercuric  chloride,  vising 
ethylurethane  as  third  substance  (compare  this  vol.,  ii,  94).  The 
results  are  in  complete  accord  with  the  theoretical  deductions 
concerning  equilibria  in  lernary  systems  (loo.  cit.).  The  double  salts 
which  these  aromatic  nitro-derivatives  form  with  mercuric  chloride 
have  the  same  composition  as  the  corresponding  double  salts  formed 
by  iodoxy-derivatives  with  mercuric  chloride,  and  it  is  probable  that 
similar  relations  exist  between  the  corresponding  mercuric  bromide 
double  compounds.  T.  H.  P. 

Attempt  to  Measure  the  Rate  of  Neutralisation  at  Low 
Temperatures.  Richard  Abegg  and  J.  Neustaut  {Zeitsch.  Elektro- 
chem.,  1908,  14,  2  —  3). — Alcoholic  solutions  of  hydrochloric  acid  and 
lithium  hydroxide  wei-e  mixed  at  -  80°,  but  neutralisation  was 
completed  in  the  time  required  to  mix  the  solutions.  At  -  100°,  the 
reaction  did  not  appear  to  be  quite  complete  thirty  and  forty  seconds 
after  mixing,  but  one  minute  later  it  was  complete.  The  conductivity 
of  the  solutions  was  used  to  follow  the  progress  of  the  change. 
Alcoholic  solutions  are  too  viscous  at  temperatures  below  -  100° 
to  permit  of  rapid  mixing.  T.  E. 

Reaction  Velocity  in  Gases  which  are  in  a  State  of  Motion. 
Max  BoDENSTEiN  and  Karl  Wolgast  (Zeitsch.  physikal.  Chein.,  1908, 
61,  422 — 436). — It  is  incorrect  to  assume  always  that  when  a  mixture 
of  reactive  gases  passes  through  a  vessel  kept  at  a  constant  tempera- 
ture their  concentration  diminishes  uniformly  from  the  entrance  Lo  the 
exit  of  the  tube.  If  the  temperature  is  such  that  the  gases  react 
slowly,  if  the  vessel  is  not  very  narrow  in  proportion  to  its  width,  and 
if  the  rate  of  passage  of  the  gases  is  not  too  great,  then  thorough 
mixing  will  occur,  the  composition  of  the  gaseous  mixture  will  be  the 
same  throughout  the  tube,  and  the  same  as  that  of  the  issuing 
mixture.  Fornuilse  applicable  to  these  conditions  are  developed,  and 
tbey  ditl'er  from  the  formuho  usually  employed.  Thus,  for  a  uni- 
molecular  reaction,  Xy  the  absolute  amount  of  the  product  formed 
will   bo  proportional   to    the    duration   T  of    the    experiment,   to  the 

volume  V  of  the  I'eaction  vessel,  and  to  the  concentration  —  -f  '  ^^  ^^® 

substance  which  is  undergoing  change:  hence /i,  — 1/7'.  T/v.A' (i4  -  A'). 
The  formula  which  is  similarly  deduced  for  a  bimolecular  reaction  is 
k  =  1  IT.  r^lv.XI{A  -  X){ Ii  -  X). 

The  validity  of  the  latter  formula  was  tested  by  experiments  on  the 
rate  of  combination  of  hydrogen  and  iodine.     Mixtures  of  hydrogen 
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and  iodine,  with  hydrogen  in  large  excess,  were  passed  through  tubes 
heated  to  constant  temperatures  (406°,  430°,  440°),  and  the  issuing 
mixtures  were  analysed.  At  these  temperatures,  the  reaction  between 
hydrogen  and  iodine  is  slow,  so  tliat,  if  the  gases  are  not  passed  too 
rapidly,  the  conditions  are  fulfilled  on  which  the  foregoing  formulae 
are  based.  The  I'esults  are  in  satisfactory  accord  with  the  formulae, 
and  values  ax-e  obtained  for  the  velocity  constant  of  the  reaction 
H2  +  Io  =  2HI,  which  agree  well  with  those  deduced  from  the  experi- 
ments made  in  closed  vessels  (Abstr.,  1899,  ii,  637). 

Jellinek's  experiments  (Abstr.,  1906,  ii,  437)  are  considered  from 
the  authors'  point  of  view,  and  the  velocity  coefficients  calculated 
by  their  formula  vary  less  than  those  calculated  in  the  usual  way. 

J.  C.  P. 

Urazoles.  XII.  Velocity  Constants  and  Mechanism  of 
the  Reactions  of  Alkyl  Halides  with  Urazoles  and  Urazole 
Salts.  Salomon  F.  Agree  and  G.  H.  Shadinger  {Amer.  Chem.  J., 
1908,  39,  226—227.  Compare  this  vol.,  i,  224).— An  investiga- 
tion is  being  carried  out  with  the  object  of  elucidating  the  mechanism 
of  the  reactions  which  take  place  between  alkyl  salts  and  other 
substances,  such  as  hydroxides,  carbonates,  nitrates,  and  urazoles. 
The  present  paper  deals  with  the  velocity  of  the  reactions  of  alkyl 
haiides  with  3-thio-l-phenylurazole  and  its  metallic  salts,  sodium 
thioacetate,  and  potassium  hydroxide.  The  rate  of  change  of  the 
urazole  into  its  disvilphide  and  the  rate  of  hydrolysis  of  methyl  iodide 
in  50%  alcohol  have  also  been  determined.  The  reaction  between 
sodium  3-thio-l-phenylurazole  and  ethyl  iodide  was  followed  by  con- 
ductivity measurements,  and  evidence  was  obtained  that  ethyl  iodide 
does  not  unite  to  an  appreciable  extent  with  the  sodium  or  urazole 
ions. 

The  results  of  the  work  lead  to  the  following  conclusions.  In  the 
reactions  of  alkyl  halides  with  urazoles,  hydroxides,  carbonates,  and 
thioacetates,  the  alkyl  halido  reacts  with  the  anion  of  the  other 
compound,  thus  : 

.      CgHJ  -h  OH    -->    C^H^-OH  +  1  or  dxidt  =  Kirans  X  CBtl  X  (7oH. 

The  hypothesis  of  Bruyn  and  Steger  (Abstr.,  1899,  i,  849)  that 
alkyl  halides  react  with  other  substances  by  dissociation  into  alkyl 
and  halogen  ions  and  subsequent  union  of  the  alkyl  ion  with  the  anion, 
Nef's  view  that  the  reaction  is  due  to  the  dissociation  of  the  alkyl 
halide  into  the  corresponding  halogen  acid  and  an  unsaturated 
methylene  complex  Avhich  reacts  with  other  substances,  and  Euler's 
hypothesis  (Abstr.,  1906,  i,  789)  that  the  reaction  is  due  to  the  forma- 
tion of  a  complex  cation  and  its  subsequent  reaction  with  the  anion  are 
discussed  and  shown  not  to  be  in  harmony  with  the  evidence  now 
obtained. 

The  alkyl  halide  molecules  react  with  the  anion  of  the  substance 
which  is  being  alkylated,  probably  forming  an  intermediate  unstable 

complex  anion,  CgHgl-X,  which  immediately  yields  halogen  ions  and 
C,H,X. 

Alkyl  iodides  react  moi^e   readily  with  the  urazoles  than  do  nlkyl 
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bromides,  and  the  bromides  more  readily  thau  the  chlorides.  Primary 
alkyl  halides  are  more  reactive  than  secondary  alkyl  halides  towards 
virazoles,  and  the  latter  more  so  than  the  tertiary  compounds.  This 
may  be  partly  due  to  the  so-called  space  interference.  E.  G. 

Hydrolysis  of  Salts.  Augusts  Rosenstiehl  {Bull.  Soc.  chitn., 
1908,  [iv],  3,  86 — 89). — The  author  has  shown  in  a  former  paper 
(Abstr.,  1907,  ii,  610)  that  all  salts  of  which  the  aqueous  solutions 
obey  Berthollet's  laws  are  completely  hydrolysed  in  solution,  and  the 
present  paper  is  confined  to  a  discussion  of  the  cases  in  which  both  the 
bases  and  acid  formed  on  hydrolysis  are  soluble  in  water  and  do  not 
readily  reveal  themselves.  The  experimental  evidence  is  that  supplied 
by  H.  Hose  {Ann.  Phys.  Ghem.,  1853,  86,  101)  in  his  work  on  the 
action  of  water  on  various  salts,  and  includes  such  observations  as  the 
following:  (1)  a  dilute  aqueous  solution  of  an  alkali  carbonate  on 
ebullition  loses  some  carbon  dioxide ;  (2)  a  concentrated  solution  of 
sodium  carbonate  precipitates  from  a  solution  of  lead  nitrate  the 
substance  6(PbO,C02),Pb(H202),  whilst  a  dilute  solution  furnishes 
the  product  3(PbO,C02),Pb(H202) ;  (3)  a  concentrated  solution  of 
borax  gives  a  reddish-violet  colour  with  reddened  litmus  paper, 
whereas  a  dilute  solution  of  borax  gives  a  blue  colour  ;  (4)  alkaline 
osmates  are  inodorous  when  dry,  but  on  solution  in  water  develop  the 
odour  of  osmic  acid,  and,  similarly,  a  dilute  aqueous  solution  of  an 
alkali  salt  of  a  fatty  acid  has  always  a  slight  odour  of  the  fatty  acid, 
although  the  dry  salt  may  be  inodorous.  The  action  of  water  in  these 
cases  is  {a)  chemical  (in  effecting  hydrolysis)  and  (6)  physical  (in 
maintaining  by  its  mass  the  new  condition  set  up  by  the  hydrolysis). 

T.  A.  H. 

Hydrolysis  of  the  Salts  of  "Weak  Acids  and  Weak  Bases 
and  its  Variation  with  the  Temperature.  Harald  Lunden 
{J.  Chim.  Fhys.,  1907,  5,  574 — 608). — The  dissociation  constants,  Jca  and 
Jc}),  of  certain  weak  acids  and  bases,  of  which  the  values  of  ka  and  ki, 
respectively  lie  between  10~^  and  10"^°,  have  been  determined  by 
conductivity  measurements  as  previously  described  (Abstr.,  1 907,  ii,  443) 
at  intervals  of  temperature  between  10°  and  50°  (in  the  case  of  boric 
acid,  only  between  15°  and  40°). 

For  boric  acid,  /%  for  the  dissociation  H3BO3  ii^  H'  +  H0BO3'  is  5  48, 
6-62,  and  849  x  10"  i"  at  15°,  25°,  and  40°  respectively  ;  when  the  acid 
is  neutralised  with  ammonia,  only  the  salt  NH^H.,B03  is  formed  in 
appreciable  amount.  For  pyridine,  ki  is  1'06,  4"25,  and  8  6  x  10~'^  at 
](»",  40°,  and  60°  respectively  ;  for  ;;-iiitrophenol,  Zv  is  4-5,  7'0,  and 
12-7  X  10-3  at  10°,  25°,  and  50°  respectively,  and  for  2:4:  6-trimethyl- 
pyridino,  ki  is  1-22,  2*05,  and  3-75x10-7  at  10°,  25°,  and  50° 
respectively.  In  connexion  with  the  results  for  ;j-nitrophenol,  it  is 
pointed  ovit  that  the  colorimetric  method  for  determining  the  dissocia- 
tion constants  of  indicators  employed  by  Friodeuthal  and  Saira  (Ab.str., 
1906,  ii,  218)  does  not  give  trustworthy  results. 

The  dissociation  constant  for  water  has  been  calculated  from  the 
constants  for  p-nitrophenol  and  2:4:  6-trimethylpyridine,  and  the 
degree  of  hydrolysis  of  the  salt  formed  by  these  two  compounds ;  the 
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values  are  0-31,  1-05,  and  5-17  x  IQ-i^  at  10°,  25°,  and  50°  respectively, 
in  excellent  agreement  with  Kohlrausch's  values  from  the  conductivity 
of  pure  water. 

From  the  variation  of  the  dissociation  (ionisation)  and  of  the  degree 
of  hydrolysis  of  the  salts  with  temperature,  the  heats  of  dissociation 
and  of  neutralisation  respectively  have  been  calculated  for  the 
compounds  mentioned  above.  The  values  obtained  agree  satisfactorily 
with  those  obtained  calorimetrically  as  far  as  comparison  is  possible. 
The  heat  of  neutralisation  of  boric  acid  is  11,440 -37'8<  cal.,  and 
that  of  pyridine  6037  -  14-5i  cal.;  the  heat  of  dissociation  of 
ammonia  is  -  2608  +  58*05^  cal. 

The  heat  of  dissociation  increases  with  the  temperature  for  all  the 
electrolytes  examined,  but  the  teniperature-coefficient  for  the  heat  of 
neutralisation  may  be  positive  or  negative.  G,  S. 

Theory  of  the  Saponification  of  the  Glycerides.  Rudolf 
Wegscheider  (Monatsh  ,  1908,  29,  83 — 133). — A  discussion  of  the 
results  of  various  authors  who  have  studied  the  hydrolysis  of  the 
glycerides.  The  view  that  the  hydrolysis  takes  place  in  three  stages 
is  supporled  by  observations  made  in  determining  the  velocity  constants 
of  the  hydrolysis  of  other  esters.  The  arguments  are  shown  to  apply 
to  all  the  seven  reactions  which  may  occur  within  the  three  stages. 
The  conditions  are  laid  down  under  which  the  velocity  coefficients  of 
similar  reactions,  with  substances  differing  in  the  number  of  their 
reactive  groups,  are  proportional  to  the  numbers  of  such  groups. 

The  theory  of  the  progressive  hydrolysis  of  the  glycerides  is  developed 
on  the  assumption  that  all  the  possible  isomerides  are  formed.  New 
conditions  are  discovered,  under  which  the  whole  reaction  may  be 
bimolecular  or,  in  presence  of  an  excess  of  the  hydrolysing  agent, 
unimolecular,  and  a  basis  is  provided  for  the  theoretical  treatment  of 
observed  deviations. 

The  following  general  conclusions  are  arrived  at  :  the  hydrolysis  of 
the  glycerides  takes  place  in  stages,  in  the  course  of  which  all  the  possible 
isomerides  are  formed.  If  the  whole  reaction,  as  measured  by  the 
amount  of  acid  liberated,  takes  place  with  tri-  or  di-glycerides 
approximately  according  to  the  law  of  unimolecular  reactions,  and 
if  the  unimolecular  constants  for  the  hydrolysis  of  mono-,  di-,  and  tri- 
glycerides are  almost  equal,  the  velocity  constants  for  the  various 
reactions  must  be  related  as  follows  :  (1)  the  hydrolysis  constants  of 
the  two  monoglycerides  must  be  equal.  (2)  The  hydrolysis  constant 
of  the  s  diglyceride  must  be  double  that  of  a  monoglyceride  and  equal 
to  the  sum  of  the  two  hydrolysis  constants  of  the  as-diglyceride. 
(3)  The  sum  of  the  two  hydrolysis  constants  of  the  triglyceride  is 
three  times  the  constant  for  a  monoglyceride.  This  is  the  case  in  the 
hydrolysis  in  acid  solution,  but  has  not  yet  been  shown  to  apply  to 
the  alkaline  hydi'olysis. 

If  the  hydrolysis  of  the  triglyceride  is  unimolecular,  but  not 
that  of  the  diglyceride,  the  various  hydrolysis  constants  must  be 
repi'esented  by  the  expressions:  k^  —  3KB/C,  k.2=  -3K/C,  k^j^  =  A., 
k,,  +  k,,t2K,  k,,  =  [K{2a  -  k,,)  -  a^]IB  -  k,^,  k,,  =  K,  in  which  K  is  the 
iConstant  for  the  whole,  apparently  unimolecular,  reaction,  a  =  k.^^  +  /fcggj 
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B  =  'iK-a,  and  C  =^  K  -  a,  or  by  the  expressions:  h^^-k-k.^^^K, 
k,,  =  [UK-k,  +  k,pKk^fyk,{3K+  k,),  k,^ZK,  ^22  =  [QK{A'-k,.J]l3Iy+k^, 
k^,  =  [12Kk,  +  k.J3K-k,y]/2k,{3K+k^),k,^  =  K._ 

The  non-appearance  of  mono-  and  di-glycerides  in  recognisable 
amounts  amongst  the  products  of  the  hydrolysis  of  insoluble  tri- 
glycerides in  heterogeneous  systems  by  means  of  aqueous  solutions 
cannot  be  urged  as  an  ai-gument  against  the  view  that  the  hydrolysis 
takes  place  in  stages,  as,  in  general,  if  the  transformation  of  an  almost 
insoluble  substance  is  accompanied  by  a  process  of  solution,  the 
appearance  of  an  intermediate  product  in  quantity  is  possible  only  if 
its  velocity  of  transformation  or  its  solubility  is  markedly  smaller 
than  that  of  the  original  substance.  The  various  points  are  treated 
mathematically  in  an  appendix  which  forms  the  second  and  larger 
part  of  the  paper.  G.  Y. 

Catalytic  Power  of  Silica  and  Alumina.  Jean  B.  Senderbns 
{ComiH.  rend.,  1908,  146,  125—127.  Compare  Abstr.,  1907,i,  577).— 
The  silica  precipitated  from  sodium  silicate,  washed  free  from  acid, 
dried,  and  completely  dehydrated  by  modei'ate  calcination,  is  a  catalyst 
of  alcohols  giving  ethylenic  hydrocarbons  exclusively.  Thus  it 
dehydrates  ethyl  alcohol  at  280°,  giving  99-5%  of  ethylene.  But  the 
same  silica,  after  being  calcined  in  a  platinum  crucible  at  a  bright  red 
heat  for  an  hour,  does  not  act  on  ethyl  alcohol  below  340°,  and  then 
gives  5'3%  of  hydrogen  and  94*7%  of  ethylene,  whilst,  if  it  is  calcined  for 
six  hours  at  a  white  heat,  the  decomposition  of  ethyl  alcohol  requires 
a  temperature  of  390°  and  then  gives  17'1%  of  hydrogen.  Hyaline 
quartz,  when  finely  powdered,  does  not  begin  to  catalyse  alcohol  below 
460°,  giving  ethylene  and  52%  of  hydrogen,  and,  if  this  quartz  is 
previously  calcined  for  six  hours  at  a  white  heat,  the  decomposition 
temperature  of  alcohol  rises  to  480°  and  the  yield  of  hydrogen 
to  95-2%. 

Similar  behaviour  is  observed  with  alumina.  The  latter,  prepared 
by  precipitation  from  a  salt,  washed,  dried,  and  slightly  calcined,  is 
exclusively  a  dehydrating  catalyst  towards  alcohols,  giving  with  ethyl 
alcohol  99*5% of  ethylene  at  275°,  whilst,  after  calcination  for  six  hours 
at  a  white  heat,  it  does  not  decompose  alcohol  below  420°  and  then 
gives  12%  of  hydrogen. 

The  conclusion  is  drawn  that  silica  and  alumina,  when  gently 
calcined,  are  dehydrating  catalysts,  whilst  prolonged  calcination, 
besides  diminishing  their  catalytic  power,  tends  to  make  it  more 
dehydrogenating  in  character.  The  author  considers  that  this  will 
explain  the  disagreement  amongst  chemists  as  to  the  action  of  silica 
and  alumina  on  alcohols.  E.  H. 

Action  of  Alternating  Currents  of  High  Frequency  on  the 
Decomposition  of  Hydrogen  Peroxide  by  Colloidal  Platinum. 
A.  Lkbkdfa-f  {Bull.  Soc.  chlvi.,  1908,  [iv],  3,  56 — 75). — For  thet^e 
fexpcriinonts  a  coil,  giving  a  spark  40  cm.  long,  was  oniployod  with  a 
primary  ciu-rent  varying  from  2"5  to  4*5  amperes.  The  platinum 
electrodes  were  each  2  s((.  cm.  in  area,  and  each  was  enclosed  in  a 
small  glass  tube  having  a  constricted  aperture  covered  with  parchment 
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paper  and  dipping  in  the  reaction  liquid,  contained  in  a  voltameter, 
which  is  figured  in  the  original.  The  water  employed  as  a  solvent  had 
a  conductivity  2x  10"^,  and  the  colloidal  platinum  was  prepared  by 
Bredig  and  von  Berneck's  method  (Abstr.  1900,  ii,  213).  The  whole 
apparatus  was  immersed  in  a  thermostat  at  25°. 

In  the  several  series  of  experiments  made,  it  was  found  that  the 
normal  rate  of  decomposition  of  the  peroxide  by  the  colloidal  platinum 
(Bredig  and  von  Berneck,  loc.  cit.)  was  diminished  under  the  influence 
of  alternating  currents  of  high  frequency,  and  the  irregularity  of  the 
diminution  is  attributed  to  irregularity  in  the  primary  current 
employed.  On  the  contrary,  the  rate  of  decomposition  increased  under 
the  influence  of  the  current  when  a  small  quantity  of  sodium  hydroxide 
was  added  to  the  reaction  liquid,  thereby  increasing  its  conductivity. 
When  a  direct  current  from  a  70  volt  battery  was  employed,  no  effect 
on  the  i-ate  of  decomposition  of  the  jieroxide  was  noticed,  and  this  was 
also  the  case  when  a  direct  discontinuous  current  was  taken  from  the 
coil,  with  an  air-break  of  0*75  cm.  length. 

The  greater  part  of  the  paper  is  taken  up  with  a  discussion  of  the 
bearing  of  these  preliminary  results  on  theories  of  catalytic  action,  and 
it  is  shown  that  the  results  are  readily  explicable  on  the  assumption 
that  catalytic  action  is  due  to  a  change  in  state  of  the  surface  of  the 
catalyst,  and  in  this  connexion  attention  is  directed  to  Helmholtz's 
idea  that  between  the  two  phases,  solid  and  liquid,  there  exists  a 
thin  double  layer,  carrying  an  electric  charge,  which  tends  to  diminish 
surface  tension.  The  influence  of  an  electric  current  on  catalytic 
action  can  then  be  explained  as  due  to  the  change  in  potential 
difference,  and  consequently  in  surface  tension,  that  it  induces,  and  the 
further  effect  due  to  the  addition  of  an  electrolyte,  such  as  sodium 
hydroxide,  to  the  reaction  liquid  would  be  explained  as  duo  to  change 
in  potential  difference  induced  by  the  electrical  charges  on  the  ions. 
As  to  the  mechanism  of  the  reaction,  the  author  dissents  from  Haber's 
view  (Abstr.,  1900,  ii,  720)  that  the  platinum  is  alternately  oxidised 
and  reduced,  and  suggests,  instead,  that  the  oxygen  is  merely  stored 
temporarily  in  the  colloidal  platinum  in  the  form  of  a  solid  solution. 

T.  A.  H. 

Catalysis.  I.  Catalysis  of  Esters  and  of  Imino-esters  by 
Acids.  Julius  Stieglitz  {Amer.  Chem.  J.,  1908,  39,  29— 63).— This 
paper  is  based  on  the  results  of  experiments  which  have  not  yet  been 
described. 

Methyl  iminobenzoate  is  slowly  decomposed  by  water  with  formation 
of  methyl  alcohol  and  benzonitrile,  very  small  quantities  of  methyl 
benzoate  and  ammonia  being  also  produced  :  (1)  NHICPh'OMe 
->  CgHj-CN  +  MeOH ;  (2)  NH:CPh-OMe  +  HoO— ^Ph-COgMe  +  NH3. 
Both  reactions  are  pi-actically  non-reversible  under  the  conditions  of 
the  experiment.  In  presence  of  hydrochloric  acid,  however,  the 
velocity  of  the  second  reaction  is  greatly  increased,  whilst  the  first 
reaction  may  be  entirely  suppressed.  The  acid  unites  with  the  imino- 
ester,  the  hydrochloride  is  partially  hydrolysed,  and  a  condition  of 
equilibrium  is  established,  thus  : 

NHgCKCPh-OMe  +  HaO  -^  OH-NHglCPh-OMe  +  HCl. 
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It  has  been  proved  that  the  reacting  substance  which  gives  ammonia 
and  a  benzoate  is  the  hydrochloride,  or  rather  its  positive  ion,  and  that 
the  accelerating  action  of  the  acid  is  simply  due  to  the  formation  of 
larger  reacting  masses  of  the  active  ion  from  the  scarcely  ionised 
weak  base.  ISTon-electrolytes  do  not  aifect  the  velocity  of  the  reaction 
between  iminoester  salts  and  water,  but  electrolytes  have  a  decided 
"  salt  effect "  (Euler,  Abstr.,  1900,  ii,  269).  The  decomposition  into 
nitrile  and  alcohol,  according  to  reaction  (1),  is  greatly  accelerated  by 
the  addition  of  alkali  hydroxides,  owing  to  an  increase  in  the  con- 
centration of  the  negative  ions.  In  the  decomposition  of  an  imino- 
ester in  aqueous  solution,  the  non-ionised  molecules  of  the  ester  also 
break  down  into  nitrile  and  alcohol,  but  the  velocity  constant  is  very 
small  in  comparison  with  that  of  the  negative  ions.  An  imino-ester 
decomposes,  therefore,  in  accordance  with  three  simultaneous  reactions, 
each  proceeding  with  an  established  velocity  constant : 

(I)  NHalCPh-OMe  — >  Ph-C02Me  +  NH4,  (2)  N:CPh-OMe  -> 

PhCN  +  OMe,  and  (3)  NHICPh-OMe  — >  PhCN-hMeOH. 

A  mathematical  treatment  of  these  reactions  is  given,  and  their 
theoretical  significance  and  application  to  the  catalysis  of  ordinary 
esters  are  discussed.  The  results  of  the  work  lead  to  the  conclusion 
that  none  of  the  usual  assumptions  regarding  catalytic  action  (compare 
Euler,  Abstr.,  1900,  ii,  532;  1901,  ii,  5;  1904,  ii,  318)  is  absolutely 
true  under  any  conditions,  and  that  the  only  fundamental  fact  common 
to  all  catalytic  actions  is  that  of  acceleration,  due  to  an  increase  in 
the  active  mass  or  concentration  of  a  reacting  component.  E.  G. 

Catalysis.  II.  Catalysis  of  Imino-esters.  Julius  Stieglitz 
{Amer.  Chem.  J.,  1908,  39,  166—183.  Compare  this  vol.,  ii,  29,  and 
preceding  abstract). — It  was  stated  in  the  earlier  paper  that  the 
catalysis  of  an  imino-ester  may  take  place  in  either  of  two  ways  : 
(1)  E-C(:N11)-0R'-fH20  — >  R-CO^R'-FNHg,  and  (2)  R-C(:NH)-0R' 
— ->  R'C:N-f  R'*OH.  The  former  reaction  is  enormously  accelerated 
by  acids,  and  the  latter  by  alkali  hydroxides.  Evidence  was  adduced 
to  show  that  the  reacting  component  in  (1)  is  the  positive  imino-ester 

4  + 

ion,  R-C(:NH2)-0R'  — >  R-COgR'-H  NH^,  and  in  (2)  the  negative  ion, 

R-C(:N)*0R' -^  R-C:N-(-OR'.  A  third  reaction  takes  place  in  the 
absence  of  acid  or  alkali,  involving  the  decomposition  of  the  imino-ester 
according  to  (2),  and,  in  this  case,  the  reacting  component  is  the 
non-ionised  imino-ester  itself.  Each  of  these  reactions  proceeds  with 
its  characteristic  velocity  constant. 

A  further  study  of  the  subject  has  led  to  the  following  conclusions. 
Imino-ostors  resemble  acid  esters  in  being  decomposed  much  more 
rapidly  by  alkali  hydi'oxides  than  by  acids.  The  decomposition  in 
aqueous  solution  cannot  be  accounted  for  by  the  decomposition  of  the 
negative  ion  by  a  process  of  autocatalysis,  or  by  assuming  that  it  is 
produced  by  ionisation  duo  to  its  amphoteric  character ;  the  reacting 
mass  is  the  non-ionised  ester. 

The  acceleration  of  the  decomposition  according  to  (1)  being  greatly 
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accelerated  by  acids,  it  was  thought  possible  that  the  reacting 
component  was  not  all  the  imino-ester  salt,  but  only  its  positive  ion. 
It  has  been  found,  however,  that  a  second  accelei'ating  force  is 
involved,  and  that  the  imino-ester  salt  itself,  as  an  electrolyte,  exerts 
a  "  salt  effect  "  in  its  own  catalysis.  This  effect  is  probably  concerned 
with  an  increase  in  the  ionisation  of  water. 

The  salts  of  those  imino-esters  which  are  the  weakest  bases  have 
the  greatest  velocity  of  decomposition. 

A  series  of  analogies  between  imino  esters  and  acid  esters  is  given, 
and  it  is  shown  that  the  chief  point  of  difference  between  the  two 
classes  of  substances  lies  in  the  more  pronounced  basic  properties  of 
the  former,  and  the  formation  of  salts  which  are  comparatively  little 
hydrolysed.  E.  G. 

Catalysis.  Salomon  F.  Agree  (Amer.  Chem.  J.,  1908,  39, 
145— 156).— Polemical.     A  reply  to  Stieglitz  (this  vol.,  ii,  29). 

E.  G. 

Catalysis.  VII.  Reaction  of  Carbonyl  Compounds  with 
Hydroxylamine  and  Hydroxy lamine  Hydrochloride.  Salomon 
F.  Agree  {Amer.  Chem.  J.,  1908,  39,  300 — 309.  Compare  Acree  and 
Johnson,  Abstr.,  1907,  ii,  856). — This  paper  has  been  written  in  view 
of  the  recent  work  of  Abel  (this  vol.,  ii,  26),  Lapworth  (Trans  ,  1907, 
91,  1133),  Landrien  (Abstr.,  1905,  ii,  445),  and  Euler  (Abstr.,  1907, 
ii,  1098). 

The  data  obtained  by  Acree  and  Johnson  indicate  that  acetone  and 
hydroxylamine  in  aqueous  solutions  combine  readily  and  nearly 
completely,  thus:  (CHg)^^  +  NHg-OH  ;=  (CH3)2C:N-0H  +  H,0,  and 
that  the  velocity  of  the  reaction  is  accelerated  by  acids  owing  to  the 
formation  of   cations  which   are   more  reactive  than   the  free   bases : 

(CH3)2CO  +  NH3-OH  ^  (CH3),:NH-0H  +  H20  or 

(CHgy.C-OH  +  NH.^-OH  ^  (CH3)2C:NH-OH  +  H.p. 

The  quantitative  results  seem  to  show  that  the  free  bases,  hydroxyl- 
amine, and  acetoxime,  as  well  as  their  cations,  enter  into  the  reaction. 
In  this  and  in  other  cases,  the  question  as  to  whether  the  free  base, 
dissociated  salt,  or  non-dissociated  salt  undergoes  transformation 
depends  simply  on  the  relative  activity  of  each  in  the  particular 
reaction.  If  a  quactity  of  acid  is  added  which  is  not  sufficient  to  use 
up  all  the  base,  the  non-catalysed  and  catalysed  reactions  take  place 
side  by  side  each  with  measurable  rapidity,  and  in  this  case  the 
velocity  of  the  reaction  cannot  be  proportional  to  the  concentration  of 
the  catalysing  agent.  In  the  presence  of  alkali  hydroxide,  the 
reaction   is   greatly  accelerated,  and  proceeds  nearly  to  completion. 

The  alkali  probably  forms  small  amounts  of  NH.p  ions,  which  react 
much  more  rapidly  with  acetone  than  hydroxylamine  does  : 

COMe„  +  NH„OH  -t-  K  -h  OH  =:= 

-        +  -        +  - 

COMe.  +  NH^O  +  K  -f  H.p  ^  CMe^:  NO  +  K  -f  2H2O. 

VOL.  xciv.  ii.  12 
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The   acetone  may,  however,  form  a   salt,   the  anions  of   which  react 
with  the  hydroxylamine : 

COMeg  +  K  +  OH  +  NH.pH  ^ 

OH-CMe^O  +  NHa'OH  +  K  -^  CMegINO  +  K  +  2H2O. 

The  equilibrium  point  for  the  non-catalysed  reversible  reaction 
between  acetone  and  hydroxylamine  in  concentrations  of  1  gram-mol, 
per  litre  is  different  from  that  of  the  catalj'sed  I'eversible  reaction  in 
which  the  concentrations  of  the  acetone,  hydroxylamine,  aud 
hydrochloric  acid  are  also  each  1  gram-mol.  per  litre,  and  the  equi- 
librium in  the  latter  case  varies  greatly  with  the  variation  in  the 
amount  of  hydrogen  ion=  of  the  catalyst. 

A  catalysing  agent  may  influence  the  velocity  of  a  reaction 
physically  by  condensing  the  reacting  substances  on  the  surfaces  of 
solids,  thus  increasing  the  effective  concentration,  or  by  imparting 
energy  to,  or  withdrawing  it  from,  the  solution.  A  catalyst  may  also 
change  the  velocity  chemically  by  altering  the  concentration  of  some 
substance  taking  part  in  the  reaction,  or  by  forming  some  new 
substance  which  yields  the  same  end-products.  In  some  cases,  side- 
reactions  may  be  developed  or  suppi'essed  by  the  addition  or  removal 
of  the  catalysing  agent.  E.  G. 

Landolt's  Experiments  on  Change  of  Weight  in  Chemical 
Transformation.  T.  H.  Laby  {Chem.  News,  1908,  97,  1— 3).~A 
summary  and  discussion  of  Landolt's  results  (Abstr.,  1906,  ii,  528). 

G.  S, 

Observations  and  Deductions'obtained  from  a  Consideration 
of  the  Numbers  given  for  the  Atomic  Weights  of  the 
Elements  by  the  International  Committee  (1905),  which 
lead  to  a  Rational  Determination  of  the  Constitution  and 
Structure  of  each  Element.  Hawkworth  Collins  {Chem.  Neivs, 
1907,  96,  176 — 177). — Certain  relationships  between  the  approximate 
numbers  which  represent  the  atomic  weights  of  the  twenty-eight 
elements  with  atomic  weights  below  60,  as  exact  multiples  of  that  of 
hydrogen,  are  noted.  Deductions  involving  the  assumption  that  the 
elements  contain  protyle  are  made.  H.  M.  D. 

Reciprocal  Displacement  of  the  Constituents  of  Molecular 
Compounds  and  their  Relative  Stability.  Boris  N.  Mensciiutkin 
(/.  Ru88.  rhys.  Chem.  Soc,  1907,  39,  1548—1565.  Compare  Abstr., 
1907,  ii,  751). — To  determine  the  ability  of  one  .^substance  to  replace 
another  in  a  molecular  compound,  tho  latter  is  dissolved  in  a  small 
quantity  of  the  desired  organic  compound  and  the  mixture  left  in  a 
desiccator.  The  resulting  crystals  are  then  decomposed  by  water  and 
the  products  analysed.  The  following  is  tho  order  of  relative  stability 
of  the  molecular  compounds  formed  by  magnesium  bromide  and  iodide 
with  organic  sub.stances.  Carbamide;  water;  aniline,  .acetamide, 
ethyl  carbamate,  formic  ncid  ;  methyl  alcohol ;  ethyl  alcohol ; 
acetonitrile,  acetic  anhydride ;  acetic  acid  ;  propionic  acid  ;  ethyl 
acetate,  acetone  ;  ethyl  orthoformate,  bcnzaldohyde  ;  methyl  acetate; 
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acetal,    acetyl    chloride ;    methylal ;    ethyl    ether ;    anisole ;    anethole 
(which  does  not  yield  a  compound). 

The  substances  separated  only  by  commas  form  molecular  compounds 
of  very  nearly  equal  stability  and  do  not  I'eplace  one  another.  The 
substances  at  the  close  of  the  list  yield  the  most  unstable  compounds, 
and  are  readily  replaced  by  those  before  them. 

In  general,  substances  with  a  high  dielectric  constant,  and  also 
those  with  a  high  coefficient  of  association,  form  the  most  stable 
compounds  with  the  magnesium  halides,  but  there  seems  to  be  no 
direct  quantitative  relation  between  the  stability  and  the  physical 
properties  of  the  organic  constituent.  Of  the  substances  containing 
oxygen,  the  most  stable  compounds  are  formed  by  those  containing  the 
hydroxyl  group,  next  come  those  with  a  cai'bonyl  group,  and  finally 
substances  of  the  type  E'O'R.  Compounds  containing  an  amino- 
group  are  as  stable  as  those  containing  an  hydroxyl  group,  and, 
contrary  to  Werner's  statement,  it  is  highly  probable  that  the 
constituents  of  a  molecular  compound  containing  both  an  ISH.,  and  a 
CO  group  are  connected  to  one  another  by  means  of  the  nitrogen 
atom.  Qualitative  experiments  show  that,  whilst  little  heat  is  developed 
in  the  formation  of  the  unstable  molecular  compounds,  considerable 
quantities  are  developed  in  the  case  of  the  more  stable  compounds. 

Z.  K. 


Lecture  Experiments  with  Ozone.  Carl  D.  Hakries  {Ber., 
1908,  41,  42 — 43). — (1)  A  stoppered  cylinder  about  30  era.  long 
is  filled  with  ozonised  oxygen ;  the  presence  of  ozooe  in  the  cylinder  is 
shown  by  introducing  a  piece  of  potassium  iodide  starch-paper. 
About  50  c.c.  of  turpentine  oil  are  poured  quickly  into  the  cylinder, 
which  is  then  well  shaken  ;  if  a  piece  of  potassium  iodide  starch-paper 
is  now  placed  in  the  cylinder,  it  will  not  turn  blue,  but  does  so  when 
dipped  in  the  ozonised  turpentine  oil. 

(2)  A  strip  of  absorbent  paper  is  saturated  with  turpentine  oil,  the 
excess  removed  by  pressing  between  drying  paper,  and  the  strip  then 
placed  in  a  long,  wide  cylinder  full  of  ozonised  oxygen ;  in  a  few 
seconds,  the  turpentine  oil  ignites  and  burns  with  a  luminous,  smoky, 
dull  red  flame.  \V.  H.  G. 

Balances  with  Non-metallic  Pans.  Ernst  Bornemann  {Chem. 
Zeit.,  1908,  32,  125— 126).— Attention  is  called  to  the  trouble 
occasionally  experienced  in  accurate  weighings  of  glass  utensils  when 
using  a  balance  with  glass  pans.  The  author  finds  this  is  caused  by 
electric  disturbances,  and  advises  covering  the  pans  with  a  disc  of 
sheet  copper.  L.  de  K. 
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Inorganic    Chemistry. 


Slow  Combination  of  Chlorine  and  Hydrogen  under  the 
Influence  of  Heat.  Heinrich  Sirk  [Zeitsch.  physikal.  CJiem.,  1908, 
61,  545 — 565). — Mixtures  of  hydrogen  and  chlorine  in  different  pro- 
portions, occasionally  with  hydrogen  chloride  in  addition,  were  heated 
in  glass  vessels  in  a  thermostat  at  2 42 "5°.  After  different  intervals, 
the  contents  of  the  glass  vessels  were  analysed.  The  reacting  gases 
were  protected  from  light  throughout. 

The  combination  of  hydrogen  and  chlorine  under  the  influence  of 
heat  is  a  very  complicaoed  problem,  and  for  some  of  the  author's 
observations  no  explanation  can  be  suggested.  The  initial  rate  of 
combination  is  proportional  to  the  chlorine  concentration  (c),  and  is 
independent  over  a  wide  range  of  the  concentrations  of  hydrogen  and 
hydiogen  chloride.  At  the  same  time,  the  reaction  is  not  a  uni- 
molecular  one  throughout,  for  the  value  of  ^— l/f.log.c/(c  -  a;) 
diminishes  as  the  reaction  proceeds.  If  the  chlorine,  or  the  mixture 
of  chlorine  and  hydrogen,  has  been  heated  previously,  the  combination 
of  the  two  gases  is  accelerated  (compare  Burgess  and  Chapman,  Trans., 
1906,  89,  1399)  ;  a  similar  effect  is  produced  by  previous  exposure  of 
the  chlorine  to  light.  The  activity  of  a  mixture  of  hydrogen  and 
chlorine  is  diminished  by  contact  with  concentrated  sulphuric  acid, 
but  this  apparently  has  nothing  to  do  with  the  removal  of  traces  of 
moisture.  One  experiment,  made  at  258°,  indicates  that  the  tempera- 
ture-coefiicient  of  the  rate  of  combination  of  hydrogen  and  chlorine  is 
1-6  for  a  rise  of  10°.  J.   C.  P. 

Decomposition  of  Hydrogen  Iodide  in  Light.  Max  Boden- 
STEiN  [Zeitsch.  physikal.  Cheni.,  1908,  61,  447 — 448). — The  author 
found  previously  (Abstr.,  1897,  ii,  252)  that  the  decomposition  of 
hydrogen  iodide  in  the  dark  at  high  temperatures  was  a  bimolecular 
reaction,  whereas  the  decomposition  in  light  was  a  unimolecular  reac- 
tion. The  suggestion  that  this  difference  is  only  an  apparent  one,  and 
that  the  lowering  of  the  order  of  the  reaction  might  be  due  to  the 
absorption  of  the  active  rays  by  the  surface  layer  of  the  hydrogen 
iodide,  lias  been  tested  by  experiment.  The  glass  tubes  containing  the 
hydrogen  iodide  were  surrounded  by  wider  tubes,  containing  in  some 
cases  air,  in  other  cases  hydrogen  iodide,  and  were  then  exposed  to 
sunlight.  The  decomposition  in  the  inner  tubes  was  practically  equal 
under  the  two  sets  of  conditions ;  hence  the  suggested  explanation  is 
disproved.  J.  C.  P. 

Action  of  Oxygen  on  Metals.  Eduahp  Jordis  and  W, 
RosENirAUPT  {Zeitsch.  angew.  Chem.,  1908,  21,  50—66). — A  complete 
account  of  work  already  partly  publi.shod  (tliis  vol.,  ii,  98,  107).  It  is 
now  found  that  above  145°,  air  attack.s  copper  more  energetically  than 
does  oxygen.  The  greater  oxidising  power  of  air  and  of  moist  oxygen, 
as  compared  with  that  of  dry  oxygen,  is  ascribed  to  the  participation 
in  the  reaction  of  oxidation  products  of  nitrogen  and  water.  Tlie 
course  of  the  oxidation  depends  on  the  behaviour  of  the  surface  layer 


INORGANIC  CHEMISTRY.  173 

of  the  metal  ;  progressive  oxidation  is  possible  only  if  the  oxide  first 
formed  does  not  act  as  a  protective  coating.  An  oxidisable  surface 
may  be  the  result  of  (a)  the  solution  of  the  oxygen  in  the  metal  as  such 
or  as  an  alloy  of  copper  and  oxygen  ;  (6)  the  diffusion  of  the  oxygen 
through  the  layer  of  oxide  which  may  dissolve  the  oxygen  or  be 
merely  porous  to  it ;  (c)  the  alternate  formation  of  lower  and  higher 
oxides,  or  {d)  the  layer  of  oxide  scaling  off  from  the  metal. 
Examples  of  each  case  are  given.  During  the  oxidation,  metallic 
filings  shrink  together  and  form  a  mass.  With  suitable  apparatus,  it 
would  be  possible  to  judge  from  the  surface  colours  as  to  the  ratio 
M  :  O  in  the  outermost  layer  of  the  metal.  G.  Y. 

[Formation  of  Ozone,  Nitrogen  Peroxide,  and  Hydrogen 
Peroxide  in  Reactions  in  Air  which  Develop  High  Tempera- 
tures, &c.].  Edward  H.  Keiser  and  LeRoy  McMaster  (Amer. 
Chem.  ./.,  1908,  39,  101— 104).— See  this  vol.,  ii,  223. 

Presence  of  Sulphur  in  some  of  the  Hotter  Stars.  Sir 
Norman  Lockyer  {Proc.  Roy.  Soc,  1907,  80,  A,  50 — 57). — Certain 
lines  in  the  spectrum  of  a  star  (Rigel)  have  been  found  to  coincide 
in  wave-length  with  prominent  lines  in  the  spark-spectrum  and 
vacuum-tube  spectrum  of  sulphur.  There  are,  however,  in  that  part 
of  the  spectrum  in  which  comparison  is  possible,  at  least  two  well- 
defined  lines  (A.  =  4253"8,  4285'1,  and  possibly  4295'0)  in  the  spark- 
spectrum  of  sulphur  which  are  not  present  in  the  spectrum  of  Rigel, 
but  these  two  lines  are  present  in  certain  stars  hotter  than  Rigel. 
The  evidence  for  the  presence  of  sulphur  in  stars  is  therefore  regarded 
as  conclusive.  G.  S. 

Behaviour  of  Thiosulphuric  Acid  and  its  Use  in  Volumetric 
Analysis.  Angelo  Casolari  {Gazzetta,  1907,  37,  ii,  GOl — 608). — • 
The  decomposition  of  thiosulphuric  acid  begins  immediately  the  acid 
is  liberated  from  its  salts,  but  titration  of  acidified  solutions  of  sodium 
thiosulphate  with  iodine  shows  that  the  decomposition  occurs  slowly  in 
dilute  solutions.  Sodium  thiosulphate  is  hence  capable  of  giving 
exact  results  when  titrated  with  acid  solutions  (compare  this  vol.,  ii, 
222).  The  opalescence  appearing  in  solutions  of  sodium  thiosulphate 
in  presence  of  acid  is  due  to  the  pi'esence  of  a  small  proportion  of  free 
sulphur,  which,  pi-obably  owing  to  a  change  of  state,  has  assumed  the 
molecular  form.  Such  opalescent  liquids  become  clear  when  sulphite 
ions  are  added  to  them  or  hydrogen  ions  are  removed,  thiosulphuric 
acid  being  regenerated.  When  solutions  of  thiosulphuric  acid  are 
rendered  alkaline  and  then  faintly  acidified,  they  yield  an  appreciable 
odour  of  hydrogen  sulphide ;  the  same  is  the  case  with  the  thionic 
acids  which  liberate  sulphur.  T.  H.  P. 

Action  of  Carbonates  on  Tetrathionates.  V.  August 
Gutmann  (i?er.,  1908,  41,  300—307.  Compare  Abstr.,  1905,  ii,  384, 
813  ;  1906,  i,  149  ;  1907,  ii,  862).— The  action  of  alkali  carbonates  on 
sodium  tetrathionate  is  different  from  that  of  alkali  hydroxides  ;  in 
addition  to  sodium  thiosulphate,  sulphate  is  formed  instead  of  the 
sulphite  obtained  in  the  latter  case.     The   experiments  were  carried 
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out  with  sodium,  potassium,  and  lithium  carbonates,  as  well  as 
ammonia,  the  solutions  being  boiled  for  half  an  hour.  Quantitative 
experiments  carried  out  either  by  the  author's  method  (Abstr.,  1907, 
ii,  812),  or  by  direct  titration  of  the  excess  of  carbonate,  show  that 
the  reaction  takes  place  in  accordance  with  the  equation  :  4Na,S40g  + 
5Na2C03  =  7Na2S203  +  2Na2S04  +  SCO^,  or  48^05  =  7S2O,,  +  2S0.J 

When,  however,  the  carbonates  of  barium,  strontium,  and  calcium 
were  examined,  it  was  found  that  the  thiosulphate  could  not  be 
determined  by  the  cyanide  and  silver  nitrate  m^^thod  as  silver  sulphide 
was  precipitated,  notwithstanding  the  fact  that  there  was  no  sulphide 
in  the  solution  before  treatment  with  cyanide.  This  accords  with 
Drechsel's  suggestion  that  thiosulphate  may  have  the  isomeric  forms 
O^.  cj/ONa  J  S=%^r2^^0Na 
0^^<SNa  ^""^  0^^<ONa' 

An  aqueous  solution  of  sodium  tetrathionate  on  boiling  forms 
sodium  sulphate,  sulphur  dioxide,  and  sulphur,  not  trithionate  and 
sulphur  as  stated  by  Kessler  (Ann.  Phys.  Chem.,  1848,  [ii],  74,  253). 

W.  R. 

Synthesis  of  Ammonia.  Hermann  C.  Woltereck  [Compt. 
rend.,  1908,  146,  124—125.  Compare  Abstr.,  1904,  ii,  115;  Brunei 
and  Woog,  this  vol.,  ii,  34). — When  a  mixture  of  nitrogen  (1  vol.) 
and  hydrogen  is  passed  over  reduced  iron,  spread  in  thin  layers  on 
asbestos  fibre,  and  heated  at  550°,  small  quantities  of  ammonia  are 
formed.  The  yield  is  increased  slightly  by  substituting  the  oxide  for 
the  metal,  but  in  lioth  cases  the  reaction  stops  after  a  time.  Similar 
results  are  obtained  with  the  oxides  of  nickel,  cobalt,  copper,  cadmium, 
silver,  lead,  bismuth,  chromium,  and  iron,  the  last  three  giving  the 
best  yields.  The  reaction  is  made  continuous  by  replacing  the 
iiitvogon  by  air,  and  the  results  are  improved  by  introduction  of  water 
vapour,  whilst  the  hydrogen  can  be  replaced  by  coal  gas  freed  from 
nitrogenous  products.  Passage  of  100  litres  of  a  mixture  of  hydrogen 
(1  vol.)  and  air  (78  vols.)  through  water  kept  at  80°,  and  then  over 
iron  oxidised  and  reduced  by  carbon  monoxide  befoi'e  the  experiment, 
gave  at  different  temperatures  the  following  amounts  of  ammonia : 
260—300°  0-0803  gram,  300—350°  0-204  gram,  350—400°  0-119 
gram,  400—450°  0-0134  gram,  450—550°  0041 1  gram,  550—650° 
0*0236  gram,  all  the  experiments  occupying  4-5  hours.  These  results 
show  that  300 — 350°  is  the  most  favourable  temperature.  Diminishing 
the  velocity  of  the  gas,  that  is,  prolonging  its  contact  with  the  iron, 
diminislies  the  yield.  Other  oxidisable  materials  which  can  be  substi- 
tuted for  the  reduced  iron  are  coke  and  wood-charcoal,  but  better  results 
are  obtained  with  peat.  A  series  of  comparative  experiments  using 
sugar-charcoal  and  varying  the  temperature,  and  the  volume  and  velocity 
of  the  mixed  gases,  show  that  the  best  results  arc  obtained  at  450° 
with  40  litres  of  gas  passing  in  six  hours,  in  which  case  O'O  gram  of 
ammonia  is  formed  per  100  grams  of  charcoal  burned.  E.  H. 

Electrolytic  Reduction  of  Hydroxylamine  at  Copper 
Cathodes.  Julius  Takkl  and  Hans  JIahi.  [ZeiUdi.  anorg.  Cheni., 
1908,  56,  375— 384). -In  a  previous  paper  (Abstr.,  1902,  ii,  559).  it 


INORGANIC  CHEMISTRY.  11  ^ 

Was  shown  that  hydroxylamiue  sulphate,  dissolved  iu  water  containing 
a  large  proportion  {'20 — 50%)  of  sulphuric  acid,  is  not  reduced  at  a 
copper  cathode,  whilst  Flaschner  (Abstr.,  1907,  ii,  454)  has  observed 
a  certain  amount  of  reduction  in  dilute  sulphuric  acid  solution.  It  is 
now  shown  that  reduction  always  takes  place  when  the  sulphuric  acid 
concentration  in  the  layer  of  electrolyte  in  contact  with  the  cathode  is 
reduced  beyond  a  certain  point ;  and  when  there  is  no  excess  of  acid ; 
in  other  words,  when  hydroxylamine  sulphate  itself  is  electrolysed, 
the  reduction  is  quantitative.  These  results  are  most  readily  accounted 
for  on  the  view  that  only  free  hydroxylamine  (produced  in  this  case 
by  partial  hydrolysis  of  the  sulphate),  but  not  the  hydroxylammonium 
ion,  NHgOH*,  is  reducec^at  a  copper  cathode.  G.  Si 

Analysis  of  the  Oxides  of  Nitrogen  by  means  of  their 
Ultra-red  Absorption  Spectra.  Emil  Warburg  and  G. 
Leithauser  [Sitzungsher.  k.  Akad.  Wiss.  Berlin,  1908,  148 — 153). — 
The  absorption  spectra  of  the  oxides  of  nitrogen  and  of  ozone  for  ultra- 
red  radiation  between  the  wave-lengths  2*7;u,  and  7/x  have  been 
determined.  The  apparatus  consisted  of  a  Nernst  lamp  as  the  radi- 
ating source,  a  mirror  spectrometer  provided  with  a  fluorspar  prism, 
and  a  vacuum-bolometer  as  the  receiving  instrument.  The  maxima  of 
absorption  are  very  different  for  the  various  oxides  of  nitrogen ;  the 
wave-length  values  and  the  angles  of  minimum  deviation  corresponding 
with  these  absorption  maxima  are  tabulated  for  N^O^,  NgO^,  NOg,  NO, 
NgO,  and  O3.  The  wave-lengths  characteristic  of  the  NgO^  and  NOg 
molecules  were  determined  by  observations  on  nitrogen  peroxide  at 
different  temperatures. 

The  data  are  applied  to  the  examination  of  the  products  formed  when 
electric  discharge  takes  place  in  air.  It  is  found  that  the  action  of  the 
silent  discharge,  in  the  Siemens'  ozoniser,  not  only  yields  ozone,  but 
also  nitrous  oxide  and  nitrogen  pentoxide.  Spark  discharge  through 
air  between  platinum  electrodes  yields  nitrogen  peroxide  and  nitrous 
oxide.  Alternating  arc  discharge  at  high  potential  in  dry  air  yields 
only  nitrogen  peroxide.  H.  M.  D. 

Preparation  of  Pure  Nitrites  from  Nitrous  Fumes.  Badische 
Anilin-  &  Soda-Fabrik  (D.K.-P.  188188). — Inasmuch  as  the 
oxidation  of  nitric  oxide  to  nitrogen  trioxide  is  known  to  occur  very 
rapidly,  whilst  the  further  oxidation  to  nitrogen  peroxide  proceeds 
relatively  slowly,  it  has  been  recently  suggested  by  Raschig  that  if  the 
oxides  from  atmospheric  nitrogen  could  be  absorbed  in  about  one 
second  after  their  production  in  the  electric  arc  it  would  be  possible  to 
prepare  in  this  way  pure  nitrous  acid  or  nitrites.  It  has  now  been 
found  that  this  inconveniently  rapid  absorption  of  the  gas  is  un- 
necessary if  only  the  gaseous  mixture  containing  chemically  combined 
nitrogen  and  oxygen  in  the  proportion  Ng  :  O3  is  heated  at  300°  until 
absorption  occurs.  In  these  circumstances,  the  further  oxidation  to 
nitrogen  peroxide  is  almost  entirely  inhibited,  and  pure  nitrites  can  be 
prepai-ed  on  a  technical  scale  by  absorbing  with  alkali  hydroxides  or 
carbonates,  or  even  with  the  hydroxides  of  the  alkaline  earths..  As 
the  absorption  of  the  heated  gas  leads  to  the  geueration  of  steam, 
solutions  of  low  vapour  pressure  are  employed  in  order  that  the  action 
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may  not  be  retarded  owing  to  dilution  of  the  gases  with  steam.     With 
this  end  in  view,  strong  solutions  of  nitrites  are  employed  as  absorbents, 

G.  T.  M. 

Heteromorpbic  (Allotropic)  Modifications  of  the  [Elements 
of  the]  Phosphorus-Arsenic  Group.  Gottlob  E.  Linck  {Zeitsch. 
anorg.  Chem.,  1908,  56,  393 — 400). — The  paper  contains  a  summary  of 
the  progress  of  knowledge  as  to  the  allotropic  modifications  of  the 
elements  of  the  phosphorus  group  since  the  author's  former  publication 
on  the  subject  (Abstr.,  1899,  ii,  415).  The  work  of  Reppert  {Diss. 
Halle)  on  the  modifications  of  arsenic  is  adversely  criticised  in  some 
respects. 

The  crystals  of  red  phosphorus  (Hittorf's  phosphorus)  are  biaxial 
and  probably  monoclinic.  G.  S. 

Hittorf's  Phosphorus.  Alfred  Stock  {Ber.,  1908,  41,  250—251. 
Compare  Linck,  preceding  abstract). — Largely  polemical.  Stock  and 
Johannsen  {Diss.  Berlin,  1904)  found  that  Hittorf's  crystalline,  red 
phosphorus,  described  as  crystallising  in  the  hexagonal  hemihedric 
system,  in  reality  forms  reddish-brown,  transparent  plates,  which 
appear  violet-red  in  reflected  light ;  these  are  biaxial  and  probably 
belong  to  the  monoclinic  system.  E.  F.  A. 

Transformation  of  Solutions  of  White  Phosphorus  into  Red 
Phosphorus.  Albert  Colson  {Compt.  rend.,  1908,  146,  71 — 73. 
Compare  this  vol.,  ii,  35). — The  velocity  of  the  change  of  white  into 
red  phosphorus  depends  on  the  temperature  and  on  the  pressure  of  the 
vapour,  and  in  the  pi'esent  paper  the  author  shows  that  similar  factors 
regulate  the  ti-ansformation  of  white  phosphorus  in  .solution  into  red 
phosphorus  ;  the  velocity  of  the  change  varies  with  the  temperature  and 
with  tbe  concentration  of  the  solution.  The  experiments  were  con- 
ducted on  solutions  of  phosphorus  iu  oil  of  turpentine  or  carbon 
disulphide  placed  in  sealed  tubes,  and,  in  order  to  avoid  inequalities  of 
temperature,  these  were  placed  in  solutions  of  phosphorus  iu  turpentine 
and  heated  to  the  required  tempeiature.  A  solution  of  phosphorus  in 
oil  of  turpentine,  containing  23  grams  per  litre,  remained  clear  after 
heating  for  fifty-two  houi^s  at  230 — 235",  but  gave  a  thick  deposit  of 
red  phosphorus  after  heating  for  eight  to  ten  hours  at  285 — 290°. 

A  solution  containing  20  grams  of  phosphorus  in  a  litre  of  oil  of 
turpentine,  deposited  red  phosjihorus  after  heating  for  fifty-five  hours 
at  260 — 265°,  whilst  a  solution  of  phosphorus  in  carbon  disulphide, 
containiug  90  grams  per  litre,  deposited  red  phosphorus  after  heating 
for  fifteen  hours  at  the  same  temperature.  Three  tubes  containing 
respectively  150,  125,  and  10  grams  of  phosphorus  in  100  grams  of 
carbon  disulphide  were  heated  at  225 — 230°;  at  the  end  of  four  hours 
the  first  tube  contained  a  large  quantity  of  red  phosphorus,  the  second 
tube  contained  traces  of  the  red  phosphorus,  whilst  the  contents  of 
the  third  tube  were  unaltered.  M.  A.  W. 

Action  of  Arsenic  Hydride  on  Solutions  of  Halogens, 
Halogen  Acids,  and  other  Oxidising  Agents.     Hans  Rkoklehen 

.•uhI  (iiJoKCi  LocKKMANN   {Zeilscli.  anal.  Chem.,  1908,  47,  105 — 125). — 
AisiMiic  hydride  is  oxidised  quantitatively  to  arsenic  acid  by  iodine, 
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bromine,  and  chlorine  in  presence  of  water ;  hypochlorites  and  hypo- 
bromites  act  in  a  less  satisfactory  manner.  In  presence  of  a  catalyst, 
the  oxidation  may  be  carried  out  by  iodic  acid  and  iodates,  also  by 
bromic  acid  and  bromates.  Chloric  acid  oxidises  it  to  arsenious  acid, 
but  chlorates  are  quite  inactive.  Perchloi-ates  in  acid  solution  and  in 
presence  of  a  catalyst  (a  trace  of  iodine,  for  instance)  act  but  very 
slowly.  Periodates  act  like  iodates,  but  much  more  slowly.  Per- 
manganates in  neutral  or  acid  solution,  also  alkaline  f  erricyanide  (very 
slowly)  and  potassium  dichromate  in  sulphuric  acid  solution,  absorb 
the  arsenic  hydride  completely.  Nitric  acid,  sulphui-ic  acid,  solutions 
of  persulphate,  chromate,  dichromate,  and  neutral  ferricyanide  absorb 
arsenic  hydride  very  slowly  and  incompletely,  whilst  solutions  of 
metallic  nitrites,  nitrates,  hydrogen  sulphates,  and  arsenious  and 
arsenic  acids  are  still  less  active. 

Hydrogen  peroxide  acts  very  slowly ;  at  first,  arsenic  is  deposited, 
which  is  then  gradually  oxidised  to  arsenious  or  arsenic  acid.  In 
contact  with  potassium  or  sodium  hydroxide  and  air,  a  separation  of 
arsenic  is  noticed.  L.  de  K. 

Constitution  of  the  Carbon  Molecule  from  the  Standpoint 
of  Thermo-chemistry.  H.  Stanley  Redgrove  {Chem.  News,  1908, 
97,  37). — An  attempt  to  elucidate  the  constitution  of  the  carbon 
molecule  from  a  consideration  of  the  heat  values  of  the  different  types 
of  carbon  linkings  (compare  Abstr.,  1907,  ii,  446,  604,  929).  The 
formula  recently  suggested  by  Dewar  {Chem.  News,  1908,  97,  19)  is 
not  in  agreement  with  thermochemical  data.  H.  M.  D. 

Density  of  Graphite.  Henry  Lb  Chatelier  and  S.  Wologdine 
{Compt.  rend.,  1908,  146,  49 — 53). — The  belief  in  the  existence  of 
the  numerous  polymei'ides  of  carbon  is  based  on  their  difference  in 
density  ;  thus  the  density  of  amorphous  carbon  varies  from  1  to  1-6,  of 
graphite  from  1'8  to  2-6,  whilst  that  of  the  diamond  is  practically 
constant  at  3*50  to  3*51 .  The  authors  have  redetermined  the  density  of 
graphite  from  eight  different  sources,  natural  or  artificial,  using  a 
mixture  of  teti'abromoethane  and  ethyl  ether,  in  which  the  graphite 
floated  at  any  height.  Preliminary  experiments  showed  that  the 
discrepancies  in  the  densities  of  the  different  specimens  wei-e  due  to 
the  presence  of  traces  of  impurities  not  removed  by  treatment  with 
nitric  acid,  or  to  air  in  the  pores  of  the  graphite  which  was  not 
completely  eliminated  in  a  vacuum.  When,  however,  the  graphite  was 
fused  with  potassium  hydroxide,  after  preliminary  treatment  with 
warm  fuming  nitric  acid,  washed,  and  then  boiled  with  hydrochloric 
acid,  D  1-12,  dried  at  a  dull  red  heat,  and  finally  subjected  to  a  pressure 
of  5000  kilos,  per  square  centimetre,  each  specimen  of  graphite  had 
D^/  2-255.  M.  A.  VV 

Relation  Between  the  Composition  of  Coal  and  the 
Amounts  of  Carbon  Monoxide  and  Dioxide  contained  in 
Gas  Distilled  from  it.  Leo  Vignon  {Bull.  Soc.  chim.,  1908,  [iv], 
3,  109—114). — The  object  of  the  investigation  was  to  determine  what 
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relationship  existed  between  the  amount  of  oxygen  in  tlie  coal 
and  that  in  the  oxygenated  gases  produced  on  its  distillation. 

Five  samples  of  coal  were  used,  and  in  these  the  amounts  of  calcium 
carbonate,  carbon,  hydrogen,  nitrogen,  sulphur,  and  oxygen  (by 
difference)  were  determined,  and  finally  the  washed  gases  produced 
by  their  destructive  distillation  at  900°  were  analysed. 

The  results,  which  are  given  in  detail  in  the  original,  show  that 
the  more  oxygen  the  coal  contains  the  larger  are  the  amounts  of 
carbon  monoxide  and  dioxide  produced  on  its  distillation,  and  that 
the  quotient  of  the  total  oxygen  in  these  two  gases,  produced  on 
distillation,  by  the  oxygen  originally  present  in  the  coal  ranges  from 
0*292  to  0314,  that  is,  rather  less  than  one-third  is  evolved  in  these  two 
forms.  The  relative  pioportions  of  the  two  gases  vary  with  the 
conditions,  and  at  temperatures  above  900°  there  is  a  tendency  for 
carbon  dioxide  to  be  replaced  by  the  monoxide.  T.  A.  H. 

Dissociation  of  Carbonyl  Chloride.  Max  Bodenstein  and 
George  Dunant  [Zeitsch.  jihysikal.  Chem.,  1908,  61,  437 — 446). — 
Carbonyl  chloride  or  a  mixture  of  carbon  monoxide  and  chlorine  in 
equivalent  proportions  was  passed  through  a  heated  tube  and  the 
issuing  gas  was  analysed.  At  800°,  carbonyl  chloride  is  completely 
decomposed ;  at  603°,  it  is  dissociated  to  about  91% ;  at  553°,  to  about 
80%,  and  at  503°,  to  about  37%.  From  the  corresponding  equilibrium 
constants,  the  heat  effect  of  the  reaction  CO  +  Clo  =  COCU  is  calculated 
to  be  about  23,000  cal.,  a  figure  in  rough  agreement  with  the 
calorimetric  determinations  of  Thomsen  and  Berthelot,  and  with 
Nernst's  theory  (see  Nernst,  Abstr.,  1906,  ii,  727 ;  Brill,  Abstr., 
1907,  ii,  233). 

Some  experiments  on  the  rate  of  formation  and  decomposition  of 
carbonyl  chloride  have  been  made  at  503°,  and  the  results  obtained  are 
best  represented  by  the  formula?  which  Bodeufctein  and  Wolgast  have 
suggested  (see  this  vol.,  ii,  162).  J,  C.  P. 

Dissociation  of  Fused  Silicates.  Cornelio  Doelter  {Monatsh., 
1907,  28,  1313—1379.  Compare  Abstr.,  1906,  ii,  665).— An  investi- 
gation of  the  extent  to  which  silicates  in  the  fused  state  arc 
electrolytically  dissociated,  if  at  all,  has  been  undertaken  as  a  know- 
ledge of  this  subject  is  necessary  for  the  elucidation  of  the  results 
obtained  from  the  general  study  of  fused  silicates.  In  view  of  the 
experimental  difficulties  met  with  in  the  course  of  the  work,  the 
results  now  published  must  be  regarded  only  as  provisional. 

It  is  found  that  the  conductivity  of  the  silicates  depends  chiefly  on 
the  temperature ;  silicates  which  in  the  solid  state  are  almo.st  non- 
conductors have  a  conductivity  approaching  that  of  dilute  salt 
.solutions  when  raised  to  a  sufliciently  high  temperature.  As  at 
high,  but  varying,  temperatures  tl>e  different  silicates  examined  have 
approximately  the  i-ame  conductivity,  comparisons  must  be  made  only 
at  a  given  temperature  interval  above  or  below  the  melting  points, 
which  are  represented  on  the  teniperaturo-re>istauce  curve  by  a  break 
or  by  a  gradual  bend.  If  the  conductivity  is  measured  during  cooling, 
a  sharp  break  occurs  in  the  curve  for  silicates  which  crystallise,  but 
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there  is  no  break  iu  the  curve  for  those  which  solidify  to  a 
glass. 

The  increase  in  the  conductivity  with  rise  of  temperature  may 
depend  on  increasing  dissociation  or  on  an  inci'ease  in  the  mobility  of 
the  ions.  It  is  concluded  that  a  gradual  change  in  the  conductivity 
in  the  neighbourhood  of  the  temperature  of  solidification  must  depend 
at  least  partly  on  a  diminution  of  the  dissociation,  but  that  a  sharp 
break  results  chiefly  from  the  marked  loss  of  mobility  of  the  ions 
which  must  occur  on  crystallisation,  since  such  wandering  of  the  ions 
as  may  be  possible  in  an  amorphous  solid  cannot  take  place  in  a 
crystalline  substance.  In  connexion  with  this,  the  author  discusses 
the  relation  between  the  coefificient  of  internal  friction  and  the  con- 
ductivity of  fused  salts. 

From  the  comparison  of  the  results  obtained  with  the  different 
silicates  examined,  it  is  concluded  that  at  high  temperatures  all 
silicates  are  electrolytically  dissociated ;  at  medium  temperatures, 
orthoclase  is  dissociated  to  a  greater,  labradorite  to  a  smaller,  extent 
than  augite  or  hornblende.  Of  two  silicates,  that  which  melts  at 
the  higher  temperature  is  dissociated  to  the  less  extent  at  a  given 
medium  temperature.  In  agreement  with  this  are  the  I'esults  of 
experiments  which  show  that,  whilst  simple  silicates  such  as  olivine, 
enstatite,  augite,  and  also  labradorite  always  separate  after  fusion, 
other  silicates  are  not  reformed.  G.  Y. 

Colloidal  Sodium  Chloride.  Carl  Paal  and  Gustav  Kuhn 
(Ber.,  1908,  41,  51 — 57). — Relatively  stable  organosols  of  sodium 
chloride,  similar  to  those  described  previously  (A.bstr.,  1906,  ii,  749), 
are  obtained  by  the  action  of  ethyl  chloroacetate,  chloroacetone,  and 
phenacyl  chloride  on  ethyl  sodioethylmalonate  in  benzene  or  ether. 
The  colloidal  solution  obtained  by  acting  on  ethyl  sodioethylmalonate 
with  ethyl  chloroacetate  in  benzene,  when  heated  for  some  time, 
becomes  more  viscid,  remaining,  however,  quite  liquid  and  apparently 
homogeneous.  This  product,  when  poured  into  a  glass  vessel,  deposits 
a  gel  on  the  sides  of  the  vessel,  and,  when  filtered  through  a  filter 
paper,  separates  into  a  gel,  which  remains  on  the  filter,  and  into  a 
benzene  solution  of  the  organic  compounds  formed  in  the  reaction, 
which  passes  through  the  filter  and  is  almost  free  from  sodium 
chloride.     The  authors  propose  to  name  sucli  products  liquid  gels. 

The  action  of  sulphuryl  chloride  on  ethyl  sodioethylmalonate  in 
benzene,  results  in  the  formation  of  a  sodium  chloride  sol  which 
rapidly  changes  into  the  liquid  gel.  W.  H.  G. 

Colloidal  Sodium  Bromide  and  Iodide.  Carl  Paal  and  Gustav 
Kuhn  {Ber.,  1908,  41,  58 — 61.  Compare  preceding  abstract). — 
Organosols  and  gels  of  sodium  bromide  are  obtained  by  using  ethyl 
sodioethylmalonate  instead  of  ethyl  sodiomalonate  (Abstr.,  1906,  ii, 
719),  and  ai-e  similar  to  those  previously  described  {loc.  cil.).  When 
ether  is  employed  as  the  solvent,  the  organosol  of  sodium  bromide 
changes  into  a  gel,  which  is  not  gelatinous,  but  consists  of  large 
aggregates  of  small,  transparent,  amorphous  globules. 
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It  has  also  been  found  possible  by  acting  on  ethyl  sodioethylmalonate 
with  ethyl  )8-iodopropionate  in  benzene  or  ether  to  obtain  an  organosol  of 
sodium  iodide,  which  is,  however,  exceedingly  vinstable,  and  rapidly 
changes  into  a  gel.  The  sodium  iodide,  previously  inaccurately  described 
as  crystalline  {loc.  cit.),  when  examiaed  under  a  microscope,  is  found  to 
consist  of  aggregates  of  amorphous,  transparent  globules.     W.  H.  G. 

Percarbonates.  Richaui)  Wolffenstrin  and  Erich  Peltner 
{Ber.,  1908,  41,  280—297.  Compare  this  vol.,  ii,  183;  Constam 
and  von  Hansen,  Abstr.,  1897,  ii,  550;  voq  Hansen,  1898,  ii,  23; 
Tanatar,  1899,  ii,  482;  1903,  ii,  208;  Willstatter,  1903,  ii,  537; 
Kasanezky,  1903,  ii,  366  ;  Bauer,  D.R.-P.  145746). — The  investigation 
of  the  action  of  carbon  dioxide  on  peroxide  of  sodium  has  led  to  the 
preparation  of  sodium  percarbonates  containing,  in  general,  water  of 
crystallisation,  but  not  hydrogen  peroxide  of  crystallisation.  This  is 
shown  by  a  study  of  the  analytical  results  and  by  the  mode  of  prepara- 
tion, the  first  product  being  the  normal  salt,  and  the  second  the  hydrogen 
salt  or  its  anhydride. 

Sodium  dioxide  carbonate,  Na2CO^,lJH20,  is  best  prepared  by  first 
hydrating  h  gi'am-mol.  of  sodium  peroxide  with  50  grams  of  ice,  and 
then  slowly  passing  a  current  of  carbon  dioxide  over  the  mass.  The 
temperature  is  kept  below  0°,  and,  as  soon  as  the  mass  becomes  pasty, 
another  h  gram-mol.  of  sodium  peroxide  is  added  in  portions.  The 
action  is  finished  when  1  gram-mol.  of  carbon  dioxide  has  been  absorbed. 
The  unstable  salt  is  washed  with  alcohol  and  ether,  and  dried  in  a 
vacuum.  Sodium  dioxide  dicarbotiate,  Na2C20^,  is  obtained  when  the 
gas  can  no  longer  be  absorbed.  It  is  more  stable  than  the  normal 
carbonate. 

When  a  similar  series  of  experiments  were  carried  out  with  Tafel's 
sodyl  hydroxide  (Abstr.,  1894,  ii,  448),  it  was  found  that  the  dry 
substance  was  not  acted  on  by  carbon  dioxide,  but  in  the  piesence 
of  a  trace  of  moisture  action  occurs,  the  mass  becoming  warm  and 
decomposing.  Sodyl  hydroxide  containing  26 — 30%  water  is  kept 
below  0°,  and  treated  carefully  with  carbon  dioxide,  solid  or  g.is, 
when  sodium  trioxide  dicarbonate,  NaHCO^  or  Na2C20-,  results.  It  is 
very  unstable.  The  preparation  of  a  sodium  trioxide  hjfdraiey 
Na-0*0"H,  isomeric  with  Tafel's  sodyl  hydroxide,  OINa'OH,  is 
accomplished  by  treating  sodium  ethoxide  with  a  mixture  of  30% 
hydrogen  peroxide  (1  mol.)and  absolute  alcohol,  when  it  is  precipitated. 
Prom  this  material,  an  isomeiic  sodium  trioxide  dicarbonate,  NatiCO^ 
or  Na^CoOy,  is  obtained  in  the  above  way.  Washing  the  product  with 
alcoliol  and  ether  removes  hydrogen  peroxide,  but  analysis  of  tlio 
washed  material  agrees  witli  tlio  formula.  It  is  shown  that  the  sodium 
tiioxide  hydrate,  as  above  prepared,  contains  hydrogen  pei'oxide  of 
crystallisation.  The  dicarbonate  is  much  easier  to  prepare  than  its 
isomeride,  is  much  more  stable,  and  behaves  differently  towards  heat. 
/Sodium  trioxide  carbonate,  NaoCOr,,  is  formed  on  treating  sodium 
trioxide  hydrate  with  the  calculated  quantity  of  carbon  dioxide  ;  it 
is  less  stable  than  the  dicarbonate.  W.  R. 

Preparation  of  Sodium  Hydrogen  Percarbonates.  E.manuel 
Mekck    (D.R.-P.    188569). — At    low    temperatures,   hydrated  sodium 
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peroxide  furnishes  sodium  percarbonate,  Na^CO^.  on  treatment  witli 
solid,  liquid,  or  gaseous  carbon  dioxide.  A  substance  containing  a 
greater  proportion  of  CO.^  is  obtained  by  adding  20  parts  of  ice 
to  39  parts  of  sodium  peroxide,  and  then  treating  the  sodium 
peroxide  hydrate  thus  produced  with  33  parts  of  carbon  dioxide, 
the  mixtni-e  being  stirred  until  the  reaction  is  complete.  Sodium 
hydrogen  percarbonate,  4Na2C03,H.2C03,  finds  employment  as  a  dis- 
infectant and  in  the  preparation  of  hydrogen  peroxide.        G.  T.  M. 

Constitution  of  Sodium  Hyposulphite.  E.  I.  Orloff  (J.  Russ. 
Phys.  Chem.  Soc,  1907,  39,  1588— 1617).— See  this  vol.,  i.,  132. 

Rubidium  Dichromate.  Gregoire  Wyrouboff  {Bull.  Soc.  chim., 
1908,  [iv],  3,  7—10.  Compare  Bull.  Soc.  chim.,  1901,  [iii],  25,  105  ; 
Abstr.,  1901,  ii,  149,  and  Stortenbeker,  Abstr.,  1907,  ii,  764).— The 
author  reiterates  his  opinion  that  the  monoclinic  and  triclinic  forms  of 
this  salt  have  practically  the  same  solubility,  and  attributes  the 
gi^eater  solubility,  observed  by  Stortenbeker,  for  the  monoclinic  form 
to  the  fact  that  this  investigator  did  not  render  his  preparation  of  the 
monoclinic  form  anhydrous  by  melting  it,  to  eliminate  occluded  water. 
Further,  he  cannot  confirm  Stortenbeker's  observation  that  the  mono- 
clinic form  disintegrates  slowly  in  contact  with  a  solution  containing 
excess  of  the  salt  and  still  more  slowly  when  dry.  Crystals  of  the 
two  forms  in  his  experience  can  be  kept  for  months  in  contact  with  a 
saturated  solution  of  the  salt  without  showing  any  tendency  to 
transformation,  whilst  crystals  have  been  kept  in  a  dry  state  for 
eighteen  years  without  showing  any  change  in  form.  T.  A.  H. 

Ammonium  Nitrite.  Julius  Meyer  and  Emil  Trutzer  {Zeitsch. 
ElektrocJiem.,  1908,  14,  69 — 76). — The  decomposition  of  ammonium 
nitrite  in  aqueous  solution  has  been  studied.  The  discrepancies  in  the 
results  of  previous  observers  appear  to  be  due  to  the  use  of  impure  water 
and  impure  ammonium  nitrite.  A  trace  of  carbon  dioxide  in  the  water 
was  found  to  increase  the  rate  of  decomposition  by  about  30%.  The 
ammonium  nitrite  was  purified  by  fractional  precipitation  of  an 
alcoholic  solution  with  ether.  The  [dry  salt  decomposes  when  kept, 
ammonia  and  oxides  of  nitrogen  being  foi-med  ;  these  are  absorbed  by 
the  salt,  which  becomes  yellow.  The  rate  of  decomposition  of  the 
solutions  increases  nearly  in  proportion  to  the  age  of  the  salt.  A 
sample  of  the  salt  three  months  old  decomposes  almost  explosively  at 
60°.  The  rates  of  decomposition  of  solutions  of  salt  up  to  eight  weeks 
old  were  measured  and  velocity  constants  calculated.  The  results  are 
well  represented  by  the  equation  of  the  unimolecular  reaction,  but  the 
velocity  constant  instead  of  being  independent  of  the  initial  con- 
centration of  the  solution  is  proportional  to  it.  This  is  regarded  as 
indicating  that  the  change  is  due  to  the  catalytic  action  of  the  acid 
decomposition  products  contained  in  the  dry  salt,  and  this  view  is  also  in 
accordance  with  the  increase  of  the  constants  with  the  age  of  the 
salt. 

Colloidal  platinum  appears  to  accelerate  the  reaction.  T.  E. 
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Ammonium  Syngenite.  Joii.  D'Ans  {Ber.,  1908,  41,  187—189). 
— Replying  to  Bell  and  Taber  (Abstr.,  1907,  ii,  867),  the  author  shows 
that  the  double  sulphate  of  calcium  and  ammonium  which  has  not 
been  treated  with  50%  alcohol,  but  freed  from  mother  liquor  by  the 
use  of  a  hydraulic  press,  or  by  washing  first  with  absolute  alcohol  and 
then  with  ether,  has  the  composition  represented  by  the  formula 
CaSO,,(NH,)2SO.,HoO  (compare  Abstr.,  1906,  ii,  751). 

W.  H.  G. 

The  Reduction  of  Silver  Oxide  by  Hydrogen :  Colloidal 
Silver.  Volkmar  Kohlsciiutter  {Zeitsch.  Elektroclt,em.,  1908,  14, 
49 — 63). — In  order  to  throw  light  on  the  apparent  volatilisation  of 
metals  in  vacuum  tubes,  ^lie  formation  of  .silver  films  in  the  reduction 
of  silver  oxide  by  hydrogen  has  been  studied. 

The  perfectly  dry  substances  do  not  react ;  in  presence  of  a  trace  of 
moistui'e,  the  reaction  takes  place  even  at  the  ordinary  temperature. 
The  presence  of  larger  quantities  of  water  retards  the  change,  which 
always  begins  at  the  points  of  contact  of  silver  oxide  and  glass.  If  a 
little  silver  oxide  dust  is  distributed  over  the  walls  of  a  flask,  which  is 
then  filled  with  hydrogen  nearly  saturated  with  aqueous  v.apour, 
minute  drops  of  water  can  be  caused  to  condense  round  the  silver 
oxide  particles  by  cooling  one  side  of  the  flask.  The  reduction  takes 
place  in  these  drops  much  more  rapidly  than  in  the  dry  particles,  and, 
when  the  drops  are  evaporated,  a  film  of  silver  is  left  on  the  glass. 
The  film  consists  of  colloidal  silver ;  it  does  not  conduct  electricity  at 
first,  but  soon  passes  into  the  ordinary  form  of  the  metal. 

When  a  suspension  of  silver  oxide  in  pure  water  is  reduced  by 
hydrogen,  the  reaction  takes  place  almost  exclusively  in  the  contact 
surface  of  glass  and  solution,  the  solid  oxide  being  unattacked  ;  the 
reduced  silver  is  obtained  partly  as  a  mirror  and  partly  as  a  hydrosol. 
The  rate  of  reduction  of  the  silver  oxide  increases  with  the  ratio 
(glass  surface)/(volume  of  solution),  whilst  the  ratio  hydrosol/mirror 
diminishes.  The  nature  of  the  hydrosol  obtained  depends  on  the  kind 
of  vessel  used.  Ordinary  glass  and  quartz  glass  give  yellowish-brown 
solutions,  Jena  glass  yields  red,  blue,  or  violet  solutions,  whereas 
platinum  gives  no  hydrosol,  all  the  silver  separating  as  a  crystalline 
deposit  on  the  platinum.  The  solutions  contain  dissolved  s-ilver 
hydroxide  in  addition  to  the  colloidal  silver.  The  latter  is  estimated 
by  precipitation  with  potassium  nitrate  solution.  The  conductivity  of 
a  .solution  is  only  slightly  larger  than  that  of  a  solution  of  silver 
hydroxide  of  the  .same  strength.  By  passing  a  current  of  hydrogen 
through  a  solution  of  hydrosol  and  silver  hydroxide  contained  in  a 
platinised  platinum  basin,  the  silver  hydroxide  is  reduced,  leaving  a 
solution  of  the  pure  hydrosol.  The  conductivity  of  the  purified 
solution  is  about  one-tenth  of  the  original  conductivity,  and  about 
three  times  that  of  the  pure  water  used,  so  that  the  removal  of 
electrolytes  is  very  complete.  The  quantity  of  colloidal  silver  in  the 
purified  solutions  is  alw.ay.s  less  than  that  in  the  original  solution  ; 
calling  the  diffcronco  A,  and  the  quantily  in  (ho  purified  solution  Ag, 
the  ratio  Ag/A  is  usually  not  very  far  from  unity  for  all  the  yellowish- 
brown  solutions,  whilst  it  varies  from  3  to  20  for  the  blue  or  violot 
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solutions.  This  is  the  only  difference  found  between  the  two  kinds  of 
solution  ;  the  quantity  and  quality  of  dissolved  glass  does  not  affect 
the  result ;  a  solution  of  ordinary  glass  in  a  Jena  flask  gave  a  blue 
hydrosol  and  not  a  brown  one.  The  author  thinks  that  the  original 
hydrosol  molecule  is  a  compound  of  silver  and  silver  hydroxide  ;  the 
treatment  with  hydrogen  in  a  platinum  vessel  removes  both  the 
combined  and  the  dissolved  silver  hydroxide  ;  the  brown  solutions 
would,  therefore,  contain  molecules  having  Ag:  AgOH  =  l,  whilst  in 
the  violet  solutions  this  ratio  is  much  larger.  If  a  trace  of  silver  is 
brought  into  a  borax  bead,  a  brown  or  violet  coloration  is  obtained 
as  the  bead  cools,  which  is  probably  due  to  the  separation  of  colloidal 
silver.  The  reduction  of  silver  oxide  by  carbon  monoxide  also  yields 
silver  hydro.=ols.  T.  E. 

Some  Effects  of  Sunlight  on  Colourless  Glass.  Ross  Aiken 
GoRTNER  (Amer.  Chem.  J.,  1908,  39,  157 — 162). — It  has  been  shown 
by  Crookes  (Chem.  News,  1905,  91,  73),  Avery  (Abstr.,  1905,  ii,  589), 
Simpson  {Chem.  News,  1905,  91,  236),  and  Rueger  (Abstr.,  1905,  ii, 
709)  that  certain  specimens  of  glass  assume  a  violet  colour  on  exposure 
to  sunlight  for  a  considerable  time.  Fischer  (Absti*.,  1905,  ii,  320) 
has  found  that  the  same  change  can  be  effected  in  glass  containing 
manganese  by  exposing  it  to  the  ultra-violet  rays  from  a  quartz- 
mercury  lamp.  In  only  one  case  (Alway  and  Gortner,  Amer.  Chem.  J., 
1907,  37,  1)  has  the  time  necessary  to  produce  the  coloration  been 
recorded. 

Several  specimens  of  glass  from  various  sources  have  been  exposed 
to  the  direct  action  of  the  sun,  and  the  following  observations  have 
been  made.  Glass  which  is  relatively  rich  in  manganese  (about 
0*2 — 0"3%)  becomes  coloured  in  less  than  a  month,  the  degree  of 
coloration  being  proportional  to  the  manganese  present.  Most 
specimens  of  glass  containing  only  a  small  quantity  of  manganese 
become  coloured  in  less  than  a  year,  and  the  colour  becomes  deeper  if 
the  time  of  exposure  is  increased.  The  production  of  this  violet 
coloration  is  a  proof  of  the  presence  of  manganese,  but  some  specimens 
of  glass,  although  containing  this  element,  do  not  become  coloured, 
Rueger's  suggestion  {loc.  cit.)  that  glass  may  become  coloured  by  lying 
in  the  proximity  of  manganese  or  its  ores  is  untenable.  A  violet 
background  is  more  favourable  to  the  action  of  the  ultra-violet  rays 
than  one  of  any  other  colour.  White,  yellow,  blue,  and  red  act  alike, 
and  seem  to  have  no  effect  on  the  rate  of  coloration,  whilst  brown  and 
black  appear  to  have  a  retarding  action.  E.  G. 

Barium  Percarbonate  [Barium  Dioxide  Carbonate]. 
Richard  Wolffensteix  and  Erich  Peltner  {Ber.,  1908,  41, 
275— 280).— According  to  Duprey  {Compt.  rend.,  1862,  55,  736)  and 
Balard  (ibid.,  738),  the  action  of  carbon  dioxide  on  barium  dioxide  in 
water  is  to  form  barium  carbonate  and  hydrogen  peroxide,  A  re- 
investigation of  the  reaction  according  to  Duprey's  conditions  shows 
that,  at  the  beginning,  the  hydrogen  peroxide  formed  corresponds  with 
the  barium  peroxide  used,  but  after  some  time  the  action  ceases.  If 
instead  of  using  carbon  dioxide  i\\  excess,  barium  dioxide  is  employed 
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in  considerable  excess,  then  no  separation  of  hydrogen  peroxide  occurs, 
although  the  carbon  dioxide  is  absorbed.  Continued  saturation  of  this 
solution  with  the  gas  leads,  however,  to  the  formation  of  hydrogen 
peroxide,  and  in  a  short  time  all  the  active  oxygen  exists  as 
hydrogen  peroxide.  The  reaction  therefore  occurs  in  two  stages,  and, 
in  order  to  separate  the  intermediate  compound,  barium  dioxide  carbon- 
ate, BaCO^,  particular  care  must  be  taken  to  avoid  the  presence  of  too 
much  water  on  the  one  hand,  otherwise  hydrogen  peroxide  is  liberated, 
or  of  too  little  water  on  the  other,  as  that  leads  to  the  development  of 
heat  and  decomposition  of  the  compound.  It  is  best  prepared  by  cool- 
ing 30%  barium  dioxide  solution  to  0°,  and  slowly  saturating  the 
solution  with  carbon  dioxide.  The  compound  is  light  yellow,  and  does 
not  lose  hydrogen  perox^"de  quickly  in  cold  water,  or  on  washing  with 
ether  or  alcohol,  so  that,  although  the  compound  has  not  been  obtained 
free  from  water,  it  does  not  contain  hydrogen  peroxide  of  crystallisa- 
tion. W.  R. 

False  Equilibria.  Ernst  H.  Buchner  {Zeitsch.  Elektrochem.,  1908, 
14,  63— 64).— The  reaction  MgCOg.SHgO  +  KHCOg  +  riKff  :=; 
MgC03,KHC03,4H20  +  (?i-l)H20  has  been  stated  by  Engel  to  yield 
solutions  of  different  composition  when  the  double  salt  is  digested 
with  water,  on  the  one  hand,  and  when  magnesium  carbonate  is 
digested  with  a  solution  of  potassium  hydrogen  carbonate  on  the 
other.  The  experiments  have  been  repeated  at  20°  and  30°,  allowing 
the  reaction  to  go  on  for  twenty-four  to  thirty-two  days,  instead  of  for 
a  few  hours.  It  appears  that  the  same  solution  is  obtained,  but  that 
from  four  to  eight  days  elapse  before  equilibrium  is  reached.      T.  E. 

Magnesium  Silicide.  Paul  Lebeau  and  Robert  Bossuet 
(Compt.  rend.,  1908,  146,  282 — 284.  Compare  Gattermann,  Abstr., 
1889,342;  Winckler,  Abstr.,  1890,  1372;  Vigouroux,  Abstr.,  1899, 
ii,  211). — Alloys  of  magnesium  and  silicon  have  been  prepared,  those 
containing  0 — 45%  of  silicon  by  heating  fragments  of  magnesium  with  a 
mixture  of  magnesium  filings  and  potassium  .silicofluoride,  and  those 
containing  more  than  45%  by  fusing  magnesium  tilings  with  crystal- 
lised silicon  and  a  small  quantity  of  potassium  silicofluoride.  Metallo- 
graphic  examination  of  the  polished  surfaces  of  these  shows  (1)  in  the 
alloy  containing  0  38%  of  silicon,  grains  of  magnesium  surrounded  by 
a  eutectic,  but  no  crystals  of  the  silicide  ;  (2)  in  alloys  containing 
6 — 8%  of  silicon,  well-defined  crystals  of  the  silicide  in  the  midst  of  a 
eutectic  very  rich  in  magnesium  ;  (3)  that  an  alloy  containing  40%  of 
silicon  is  {composed  mainly  of  (crystals  of  the  silicide  and  a  eutectic 
differing  from  the  former  and  containing  free  silicon,  and  (4)  crystals 
of  free  silicon  in  alloys  containing  more  than  50%  of  that  element. 
The  pure  silicide  cannot  bo  isolated  by  treating  the  alloys  with  any 
aqueous  reagent,  owing  to  the  decomposing  action  of  water,  but  the 
magnesium  is  dissolved  away  from  an  alloy  containing  25%  of  silicon 
by  means  of  ethyl  iodide  and  ether,  leaving  brilliant,  .slate-blue, 
octahedral  crystals  of  magnesiiun  silicide,  tlie  analysis  of  which 
corresponds  .accurately  with  the  formula  MgoSi.  Magnesium  silicide 
slowly  decomposes  water  at  the  ordinary  temperature,  giving  hydrogen, 
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but  no  silicon  hydride  ;  it  is  vigorously  attacked  by  cold  hydrocliloric 
acid,  evolving  hydrogen  and  spontaneously  inflammable  silicon  hydrides, 
and  is  completely  dissociated  when  heated  in  a  vacuum  or  in  a  current 
of  hydrogen  at  1100—1200°. 

Analyses  of  alloys  containing  free  silicon  show  that  in  every  case 
the  i^atio  of  the  magnesium  to  the  combined  silicon  is  that  required  by 
the  formula  Mg.,Si.  The  conckision  is  draw^n  that  by  the  direct 
action  of  magnesium  on  silicon  only  the  single  definite  compound 
Mg^Si  is  produced.  E.  H. 

The  System  :  Zinc  Oxide-Carbon  Dioxide-Water.  Hans 
MiKUSCH  [Zeitsch.  anorg.  Chein.,  1908,  56,  365 — 374).— As  there  is 
much  uncertainty  with  regard  to  the  number  of  basic  carbonates  of 
zinc,  the  question  has  been  investigated  on  the  basis  of  the  phase 
rule.  Neutral  zinc  carbonate  was  hydrolysed  progressively  with 
water  at  25°,  50°,  and  100°,  and  the  composition  of  the  liquid  phase 
and  of  the  residue  deteimined  from  time  to  time;  conversely,  zinc 
carbonate  was  formed  by  the  progressive  action  of  carbon  dioxide  on 
the  hydroxide,  and  the  solid  and  liquid  phases  analysed  from  time  to 
time.  In  both  cases,  sodium  acetate  was  added  to  the  liquid  phase 
(compare  Hawley,  Abstr.,  1906,  ii,  854)  to  dissolve  sufficient  of  the 
carbonate  and  hydroxide  to  allow  of  analysis. 

The  results  indicate  that  only  the  compound  5ZnO,2C02,4H20 
exists ;  the  other  basic  salts  described  in  the  literature  are  solid 
solutions  of  zinc  oxide  and  carbonate.  G.  S. 

Direct  Production  of  Dry  Zinc  Hyposulphite.  Ciiemische 
Fabruc  Grunau,  Landshoff,  and  Meyek  (D.R.-P.  184564). — Hitherto 
zinc  hyposulphite  has  only  been  obtained  in  the  form  of  the  sodium 
double  salt,  but  by  means  of  suitable  concentrations  employed  at 
definite  temperatures  it  has  been  found  possible  to  isolate  the  simple 
salt  ZnSgO^  in  a  dry  state.  One  hundred  parts  of  zinc  dust  mixed 
with  150  to  200  parts  of  water  were  treated  at  45 — 50°  with  a  rapid 
stream  of  sulphur  dioxide  until  the  metal  had  entirely  dissolved.  The 
viscid,  greyish-yellow  mass  thus  produced,  when  cooled  to  the 
ordinary  summer  temperature,  set  to  a  stiff  paste,  which  was  collected 
and  drained  in  an  inert  atmosphere. 

A  large  excess  of  sulphur  dioxide  must  be  avoided,  as  this  oxide 
reacts  with  the  zinc  hyposulphite,  giving  rise  to  polythionic  acids. 

G.  T.  ]\[. 

Specific  Gravity  of  Aqueous  Solutions  of  Cadmium  Chloride- 
EuGEN  VON  BiRON  {J.  Russ.  PImjs.  Chem.  Soc,  1907,  39,  1502—1506). 
— The  specific  gravity  of  cadmium  chloride  solutions  of  various  con- 
centrations has  been  redetermined,  and  on  the  basis  of  the  three  most 
accurate  determinations  the  following  formula  has  been  deduced : 
104-Df  =  9983  -I-  87-144;;  +  0-474;j2  +  0-0099l2/^  (where  ^;  =  percentage 
concentration  of  the  solution  in  question).  The  results  calculated  by 
means  of  this  formula  agree  well  with  the  experimental  values  and 
also  with  those  obtained  by  other  investigators.  Z.  K. 
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Alloys  of  Copper  and  Magnesium.  G.  G.  Urazoff  {J.  Russ. 
Phys.  Chem.  Soc,  1907,  39,  1566— 1581).— The  curve  expressing  the 
relation  between  the  composition  of  the  copper  magnesium  alloys  and 
their  freezing  points  consists  of  six  branches,  and  is  charactei^ised  by- 
two  maxima  at  570°  and  799°,  corresponding  with  the  compounds 
MggCu  and  MgCu^,  and  by  three  eutectic  points  at  480°  and  16  at.  % 
Cu,  555°  and  41-5  at.  %  Cu,  and  725°  and  78  at.  %  Ou.  Neither  the 
metals  nor  the  compounds  form  solid  solutions.  The  eutectic  and 
melting  points  observed  by  Boudouard  (Abstr.,  1903,  ii,  78,  480)  differ 
from  those  given  here,  it  is  also  improbable  that  there  is  such  a  com- 
pound as  MgCu  (compare  Guillet,  Abstr.,  1905,  ii,  712).  Photographs 
of  the  microstructure  of  various  alloys  are  given  and  agree  completely 
with  the  resvilts  deduced  from  the  freezing-point  curye.  Z.  K. 

Heat  Treatment  of  Copper-Zinc  Alloys.     Guy  D.  Bengough 

and  O.  F.  Hudson  (/.  Soc.  Chem.  Lid.,  1908,  27,  43— 52).— An  alloy 
containing  60-43%  of  copper  and  39-21%  of  zinc  (Muntz  metal)  was 
cast  and  hard-rolled,  and  the  effect  of  annealing  on  the  structure  and 
properties  was  studied.  The  relations  of  the  a  and  (3  solid  solutions 
were  found  to  be  in  agreement  with  Shepherd's  diagram  (Abstr.,  1904, 
ii,  662).  By  coating  fractured  surfaces  with  electrolytic  copper  and 
cutting  sections,  it  was  found  that  the  fracture  passes  by  preference 
through  the  /3  areas,  but  the  mineralogical  hardness  of  the  two 
constituents  is  about  the  same.  C.  H.  D. 

Alloys  of  Copper  with  Cobalt,  Iron,  Manganese,  and  Mag- 
nesium. R.  Sahmen  (Zeilsch.  anorg.  Chem.,  1908,  57,  1 — 33). — The 
investigation  was  carried  out  by  Tammann's  method  of  thei'mal 
analysis,  controlled  by  microscopic  observations.  All  the  pairs  of 
metals  are  completely  miscible  in  the  fused  state.  Only  magnesium 
and  copper  enter  into  chemical  combination,  forming  the  compounds 
Cu^Mg,  m.  p.  797°,  and  CuMg.,,  m.  p.  570°. 

Copper-Cobcdt  Alloys. — These  metals  form  two  series  of  mixed  crystals, 
from  0 — 10%  and  95-5 — 100%  by  weight  of  copper  respectively.  There 
is  a  break  in  the  cooling  curve  at  1100°  from  10 — 95%  copper,  below 
which  the  alloy  completely  solidifies  to  a  conglomerate  of  the  two  series 
of  mixed  crystals. 

On  cooling,  y8-cobalt,  which  is  non-magnetic,  changes  to  magnetic 
a-cobalt.  The  transition  temperature  is  lowered  from  1115°  (for  pure 
cobalt)  to  1050°  by  the  addition  of  10%  of  copper,  remains  constant  at 
1050°  up  to  90%  of  copper,  and  then  falls  with  fui'ther  addition  of 
copper.     Alloys  containing  99%  of  copper  are  still  magnetic. 

Copper-Iron  Alloys  (compare  Pfeifler,  Abstr.,  1906,  ii,  358). — The 
cast-iron  employed  contained  less  than  0-3%  of  impurities.  The  equi- 
librium diagram  is  very  similar  to  that  for  co}^por-cobalt  alloys.  There 
are  two  series  of  mixed  crystals,  from  0 — 3  5%  and  97  3 — 100%  by 
weight  of  copper  respectively.  There  is  a  break  in  the  cooling  curve 
from  3 — 97%  of  copper,  below  which  the  alloy  is  completely  solidified 
to  a  conglomerate  of  mixtd  crystals. 

The  transition  from  y-  to  ^-iron  lias  been  followed  thermally.  By 
the  gradual  addition  of  co[){)6r  up  to  4%  (saturated  mixed  crystals),  it 
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is  lowered  from  878°  to  715°,  and  remains  constant  on  further  addition 
of  copper.  If,  however,  the  solidified  alloy  is  heated  for  some  time 
at  900°  to  1000°  and  again  cooled,  the  transition  take?  place  at  790°. 
The  change  from  (i-  to  a-iron  has  been  followed  by  magnetic  observa- 
tions. It  occurs  about  790°,  and  is  not  influenced  by  the  presence  of 
copper,  so  that  the  latter  is  not  miscible  in  the  solid  state  with  a-iron. 

The  colour  of  the  polished  surface  of  the  alloys  varies  gradually 
from  red  to  grey  as  the  proportion  of  iron  increases.  The  tensile 
strength  of  the  alloys  was  not  determined. 

Copper-Manganese  Alloys  (compare  Schemtschuschny,  Urasoff,  and 
Rykowski  (Abstr.,  1907,  ii,  777). — The  freezing-point  curve  of  these 
alloys  falls  from  the  melting  points  of  both  metals,  and  has  a  minimum 
at  866°  and  65%  by  weight  of  copper.  The  deduction,  from  the  form 
of  the  curve,  that  the  metals  form  a  continuous  series  of  mixed  crystals 
is  confirmed  by  microscopic  observations,  but  the  alloys  only  become 
completely  homogeneous  when  heated  for  some  time  below  their 
melting  point. 

All  the  alloys  up  to  80%  of  copper  are  grey  in  colour.  The  alloy 
containing  2%  of  copper  is  about  as  hard  as  manganese,  with  further 
increase  of  the  former  metal  they  become  softer,  and  between  10%  and 
100%  of  copper  are  not  much  harder  than  that  metal. 

Copper -Magnesium  Alloys  (compare  Boudouard,  Abstr.,  1903,  ii, 
78,  480). — The  freezing-point  curve  shows  two  maxima,  at  797°  and 
33'3  atom.  %  and  570°  and  66'7  atom.  %  of  magnesium  respectively, 
corresponding  with  the  compounds  Cu^Mg  and  CuMg.^,  and  three 
eutectic  points,  at  730°  and  21-5  atom.  %,  555°  and  56  atom.  %,  and  465° 
and  85  atom.  %  of  magnesium  respectively. 

On  the  etched  surface  of  the  alloys,  the  compound  Cu.,Mg  appears 
as  polygonal  crystals,  and  CuMg,  in  long,  rod-shaped  crystals.  Both 
compounds  are  vei-y  brittle  and  of  the  same  colour  as  magnesium. 

The  author's  results  differ  in  several  respects  from  those  of 
Boudouard  [loc.  cit.).    The  paper  is  illustrated  by  17  photomicrographs. 

G.  S. 

Ammonio-cuprous  Sulphate.  Albert  Bouzat  {Compt.  rend., 
1908,  146,  75—77). — Ammonio-cuprous  sulphate,  Cu.^S04,4NH3 
(compare  Joannis,  Abstr..  1898,  ii,  221  ;  1903,  ii,  371  ;  1904,  i,  644  ; 
Pechard,  Abstr.,  1903,  ii,  293  ;  Foerster  and  Blankenberg,  Abstr., 
1907,  ii,  89),  is  precipitated  as  a  white,  crystalline  powder  on  the 
addition  of  alcohol  to  a  solution  of  cuprous  oxide  and  ammonium 
sulphate  in  aqueous  ammonia  at  50°  in  an  atmosphere  of  hydrogen. 
Ammoniacal  cuprous  oxide,  like  the  corresponding  cupric  compound 
(Abstr.,  1902,  ii,  490,  550),  is  therefore  a  sufficiently  strong  base  to 
displace  ammonium  from  its  salts.  M.  A.  W. 

Interaction  of  Mercury  with  Alloys  of  other  Metals.  John 
W.  Mallet  {Proc.  Boy.  Soc,  1908,  80,  A,  83— 87).— The  action  of 
mercviry  on  certain  alloys  at  the  ordinary  temperature  has  been 
examined.  An  alloy  of  tin  and  platinum,  corresponding  with  the 
formula  Sn.^Pt,  is  not  acted  on  by  mercury,  but  if  a  very  small  quantity 
of  sodium  is  added  to  the  mercury,  a'Tialgamation  takes  place  at  once. 
The  soft  amalgam  was  i«trained  by  squeezing  it  through  chamois  leather 

13—2 


188  ABSTRACTS   OF   CHEMICAL   PAPERS. 

and  the  fluid  portion  found  to  contain  very  small  quantities  of  both 
platinum  and  tin.  A  silver  platinum  alloy,  corresponding  with  the 
formula  Ag^Pt,  amalgamates  with  mercury.  The  fluid  obtained  by 
squeezing  through  chamois  leather  contains  both  silver  and  platinum, 
but  the  proportion  of  silver  is  greater  than  in  the  solid  alloy,  A 
copper-tin  alloy,  corresponding  approximately  with  the  formula  Cu^Sn, 
amalgamates  very  slowly  with  mercury,  and  the  strained  fluid  contains 
only  very  small  quantities  of  the  two  metals. 

The  experiments  show  that  platinum  prevents  the  amalgamation  of 
tin,  that  silver  causes  platinum  to  pass  into  solution,  and  that  by 
alloying  copper  and  tin,  the  readiness  and  extent  with  which  they 
unite  with  mercury,  when  separately  exposed  to  its  action,  is  greatly 
diminished.  H.  M.  D. 

Dissociation  by  Water  of  the  Double  Chlorides  of 
Ammonium  and  Dimercuriammonium.  H.  Gaudechon  {Compt. 
rend.,  1908,  146,  177 — 180). — The  decomposition  of  the  double 
chlorides,  HggNCljNH^Cl  (Rammelsberg  and  Pesci)  and 

Hg2NCl,3NH4Cl 
('*  white  precipitate  "'),  by  water  at  the  ordinary  temperature  is  limited 
by  the  concenti-ation  of  the  ammonium  chloride.     The  equation  : 
IIg.,NCl,NH4Cl  (solid)  +  HgO  :=: 

HgjNCl.H^O  (solid)  +  NH^Cl  (dissolved)  (1 ), 
comprising  three  components  in  four  phases,  constitutes  a  univariant 
system.  At  15",  the  concentration  of  the  liquid  phase  in  equilibrium 
is  O'Oll  molecule  of  NH^Cl  per  100  molecules  of  water,  whilst  at  27° 
the  concentration  is  0'20.  This  increase  in  the  decomposition  is  in 
accordance  with  the  law  of  the  displacement  of  equilibrium  with 
variations  in  temperature,  and  it  is  shown  that  ammonium  chloride 
combines  with  Hg.^NCl,!!^©  with  a  notable  development  of  heat.  The 
decomposition  of  Hg^NCljSNH^Cl  by  water  also  constitutes  an 
univariant  system:  NHg2Cl,3NH401  (solid)  riHg^NCl.NH^Cl  (solid)  + 
NH4CI  (dissolved)  (2).  At  14°,  the  concentration  of  the  liquid  phase 
in  equilibrium  is  0  65  molecule  per  100  molecules  of  water,  and  at  27° 
the  concentration  has  increased  to  0'84  molecule,  which  again  agrees 
with  the  law  of  displacement  of  equilibrium,  and  the  constant  con- 
centration at  a  given  temperature  establishes  the  non-existence  of 
the  compound  HgoNCl,2NH^Cl.  In  the  system  (1)  there  is  only  a 
trace  of  mercury  in  solution,  but  in  the  system  (2)  the  liquid  contains 
a  small  quantity  of  the  metal  as  HgoNCI  or  its  compounds  withNH^Cl. 
At  15°,  the  compound  IIg2NCl,3NlijCl  does  not  combine  further  with 
ammonium  chloride. 

At  1 00°,  the  decomposition  of  the  two  chlorides  proceeds  according 
to  reactions  which  are  the  converse  of  tho.se  representing  their  forma- 
tion, thus  : 

Hg.^NCl  +  ;}NH,Cl  =  2HgCl.,  +  4NH8  •         •     (3) 

2Hg2NCl,rT.p-l-21l20  =  2Nll3-f-HgCl2+3HgO  .     (4) 
'J'ho    reactions    are    j-oally   more    complicated,    it     being    neces.sary    to 
dissolve  the  chloiidcs  in  ammonium  chloride  solution,  but  the  (juantitios 
of  ammonia,  mercuric  (-hloride,  and  meicuric  oxide  here  represented  are 
actually  produced. 
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The  conclusions  are  drawn  that  at  the  ordinary  temperature  in  the 
presence  of  water  the  two  chlorides  behave  as  true  double  salts,  although 
combination  of  NH^Cl  with  Hg.^NCl  to  form  Hg.,NCl,NH,jCl  develops 
an  unusually  large  amount  of  heat,  and  that  in  presence  of  boiling 
water  the  radicle  HgoN  tends  to  reform  its  generators,  ammonia, 
mercuric  chloride,  and  mercuric  oxide.  E.  H. 

Neo-Erbium.  Karl  A.  Hofmann  and  0.  Burger  {Ber.,  1908,  41, 
308 — 312). — Nto-erbiura  oxide,  prepared  by  Wilson  and  Cleve's 
method,  contains  thulium,  holmium,  and  dysprosium  as  impurities. 
Fractional  precipitation  with  aniline  hydrochloride  (Kriiss,  Abstr., 
1903,  i,  376)  is  of  no  value  for  purification,  as  the  holmium  cannot  be 
removed  by  this  process.  The  methods  adopted  were  (1)  treatment  of 
the  salts  with  concentrated  potassium  sulphate  solution,  (2)  evaporation 
to  dryness  with  excess  of  sodium  nitrite  and  extraction  with  water, 
when  most  of  the  erbium  hydroxide  is  insoluble,  (3)  crystallisation  of 
the  formates,  (4)  gradual  fractional  precipitation  with  dilute  ammonia, 
(5)  Urbain's  method  of  crystallising  the  ethyl  sulphate  (Abstr.,  1900, 
ii,  346  ;  1906,  ii,  360). 

Welsbach's  method  of  crystallising  the  double  oxalate  (this  vol.,  i, 
26)  is  very  eifective  for  separating  holmium  and  erbium. 

The  purified  material  appeared  to  be  homogeneous,  and  repeated 
purification  did  not  alter  it.  The  atomic  weight  determined  by  the 
sulphate  method,  using  Brauner's  precautions  (Trans.,  1902,  81, 
1243)  was  found  to  be  167'43  (four  determinations,  0  =  16,  S  =  3206). 
The  absorption  spectrum  of  a  10%  nitrate  solution  has  bands  X  653, 
523,  487,  450,  442.  J.  J.  S. 

Some  Compounds  of  Terbium  and  of  Dysprosium.  Georges 
Urbain  and  G.  Jantsch  {Compt.  rend.,  1908,  146,  127—1-9). — 
Terbium  peroxide  has  a  composition  corresponding  exactly  with  the 
formula  Tb^O^  so  long  as  too  high  a  temperature  has  been  avoided  in 
its  preparation  by  calcination  of  a  terbium  salt.  The  peroxide  loses 
oxygen  at  a  white  heat,  and  consequently  the  composition  of  the 
product  of  calcining  the  sulphate  at  1600"  contains  a  variable  quantity 
of  oxygen,  as  estimated  by  dissolving  in  a  sulphuric  acid  solution  of 
ammonium  ferrous  sulphate  and  determining  the  excess  of  the  latter 
by  permanganate.  Terbium  peroxide  dissolves  in  nitric  acid  diluted 
with  a  small  quantity  of  water  (8:1),  giving  colourless,  monoclinic 
needles  of  terbium  nitrate,  Tb(N03)3,6HoO,  which  give  an  aqueous 
solution  neutral  to  litmus,  and  when  heated  in  a  sealed  tube  melt  in 
their  water  of  crystallisation  at  89-3'^.     Terbium  svilphate, 

Tbo(SO^)3,8H.20 
(Urbain,  Abstr.,  1905,  ii,  7ll),  is  also  obtained  as  a  crystalline 
powder  of  micaceous  lamellfe  by  precipitation  of  a  solution  of  terbium 
containing  sulphuric  acid  by  alcohol.  Terbium  chloride,  TbCl3.6HoO, 
formed  by  dissolution  of  the  peroxide  in  hydrochloric  acid,  forms 
colourless,  transparent,  prismatic  crystals,  which  are  extremely  hygro- 
scopic and  give  an  aqueous  solution  neutral  to  litmus. 

Dysprosium  does  not  form  a  peroxide,  the  oxide,  Dy.203,  remains 
unchanged  when  heated  in  either  an  oxidising  or  a  reducing  atmos- 
phere.     Under  the    conditions    in    which    the  hexabydrated  terbium 
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nitrate  is  formed,  dysprosium  gives  the  pentahydrated  dysprosium 
nitrate,  Dy(N03),5H20,  resembling  bismuth  nitrate.  This  loses  water 
in  a  dry  atmosphere,  gives  a  neutral  aqueous  solution,  and  has 
m.  p.  88-6°  (in  water  of  crystallisation).  Dysprosium  sulphate, 
Dy2(S04)3,8H20  (Urbain  and  Demenitroux,  Abstr.,  1906,  ii,  855), 
closely  resembles  the  terbium  salt.  Dysprosium  chloride,  DyCl3,6H20, 
is  prepared  similarly  to  the  terbium  chloride,  to  which  it  is  analogous, 
but  is  less  deliquescent.  E,  H. 

Bromates  of  the  Rare  Earths.  I.  New  Method  for  the 
Separation  of  the  Yttrium  Earths.  Charles  James  {Chem.  News, 
1908,  97,  61—62.  Compare  Abstr.,  1907,  ii,  467).— The  author 
briefly  points  out  the  disadvantages  of  the  methods  for  the  separation  of 
the  yttrium  earths  employed  by  Urbain  (Abstr.,  1898,  ii,  518;  1899, 
ii,  28;  1901,  ii,  160),  Demar^ay  (Abstr.,  1896,  ii,  475;  1900,  ii,  347), 
von  Welsbach  (Abstr.,  1907,  ii,  26),  Muthmann  and  Rolig  (Abstr., 
1898,  ii,  518),  and  Muthmann  and  Bohm  (Abstr.,  1900,  ii,  209), 
and,  after  examining  the  solubilities  of  the  salts  of  a  large  number  of 
inorganic  and  organic  acids,  recommends  the  fractional  crystallisation 
of  the  bromates. 

The  rare  earth  material,  generally  in  the  form  of  the  oxalates, 
is  made  into  a  paste  with  concentrated  sulphuric  acid,  and  heated 
until  fumes  cease  to  be  evolved.  The  residue  is  powdered,  dissolved 
in  water  at  0°,  and  the  solution  poured  over  an  excess  of  barium 
bromate,  the  operation  being  performed  on  the  water-bath  with 
eificient  stirring.  When  the  double  decomposition  is  completed,  the 
filtered  liquid  is  evaporated  to  such  a  concentration  that  about 
half  the  substance  in  solution  crystallises  out  on  cooling. 

After  six  series  of  crystallisations,  the  spectroscope  shows  that 
a  separation  is  being  effected.  After  twenty  operations,  the  least 
soluble  fraction  is  colourless  and  consists  mainly  of  yttrium  bromate 
the  absorption  spectrum  showing,  however,  that  some  dysprosium, 
and  in  a  smaller  degree,  samarium  and  holmium  are  present.  The 
brown  colour  of  the  oxide  also  indicates  that  terbium  collects  in  this 
fraction.  The  more  soluble  fractions  become  yellower,  those  exhibiting 
the  strongest  colour  sliowing  very  intense  bands  of  dysprosium  and 
holmium.  Succeeding  fractions  attain  a  rose  pink  colour,  and  show 
only  erbium  bands.  Then  thulium  begins  to  appear,  and  finally  the 
most  soluble  fraction  is  reached,  consisting  largely  of  ytterbium. 

The  biomates  of  the  rare  eaiths  arrange  themselves  in  the  following 
order  of  increasing  solubility:  samatinm  (europium?,  gadolinium?), 
terbiuiri,  yttrium,  dysprosium,  holmium,  erbium,  thulium,  and  ytter- 
bium. Tliis  order  is  not  quite  the  same  as  that  of  the  ethyl  sulphates  ; 
the  bromate  method,  in  conjunction  with  Urbain's,  should  prove  very 
valuable  tor  the  separation  of  yttrium  from  dysprosium  and  holmium, 
and  possibly  of  thulium  from  ytterbium.  C.  S. 

Action  of  Finely-divided   Metals   on  Water.  Willkm   van 

Ryn  (C/<er?i.  Weekhlad,  1908,5,  1—5.     Compare  Birnic,  Abstr.,  1907, 

ii,    469) — The    autlior  has   investigated   the  action   of  finely-divided 

aluminium,  zinc,  magnesium,  nickel,  copper,  and  lead  on  pure  distilled 
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water  at  the  ordinary  temperature  and  at  100°.  The  lead  and  nickel 
were  obtained  by  reduction  of  the  oxalates  in  a  current  of  hydrogen, 
and  the  copper  by  reduction  of  cuprous  oxide.  The  oxalates  of  the 
other  metals  could  not  be  reduced,  so  that  finely-powdered  commercial 
samples  were  employed. 

Aluminium  has  no  action  on  cold  or  boiling  water,  but  addition  of 
a  small  quantity  of  mercury  produces  an  evolution  of  hydrogen  which 
is  increased  by  heat.  Zinc  decomposes  cold  water  slowly,  boiling 
water  rapidly,  the  presence  of  mercury  producing  no  effect.  Magnesium 
resembles  zinc,  but  addition  of  mercury  causes  a  greater  evolution  of 
hydrogen  than  with  aluminium.  Nickel,  copper,  and  lead,  with  or 
without  mercury,  do  not  liberate  hydrogen  at  temperatures  up  to  100°. 

A.  J.  W. 

Formation  of  Certain  Precious  Stones  of  the  Family  of 
the  Aluminides.  Fbed.  Bordas  {ComjJt.  rend.,  1908,  146,  21 — 24. 
Compai-e  Abstr.,  1907,  ii,  956  ;  this  vol.,  ii,  8). — When  a  yellow 
corundum  artificially  coloured  by  the  action  of  radium  bromide  is 
heated  on  a  bath  of  a  lead-tin  alloy,  maintained  constant  at  300°  by 
means  of  a  Schloesing  regulator,  the  colour  becomes  paler  at  the  end 
of  three  hours,  and  after  four  hours  the  stone  regains  its  original 
colour  and  transparency.  A  similar  result  is  obtained  with  an 
oriental  topaz,  the  yellow  colour  disappearing.  If  a  sapphire  is 
exposed  to  the  action  of  radium,  it  gradually  becomes  green,  usually  a 
disagreeable  cabbage-green  colour,  but  by  careful  heating  as  above 
it  can  be  converted  to  the  beautiful  green  of  the  oriental  emerald. 
The  conclusion  is  drawn  that  oriental  topazes  were  not  coloured  at  the 
time  of  their  formation,  but  became  yellow  subsequently  by  the  radio- 
activity of  the  sun,  and  that  an  oriental  emerald  is  simply  a  sapphire 
in  which  the  blue  colour  has  been  exactly  neutralised  by  the  yellow 
resulting  from  the  same  radioactive  influence. 

By  means  of  a  modification  of  the  apparatus  described  by  dArsonval 
and  Bordas  {Compt.  rend.,  1906,  143,  567),  in  which  precautions  are 
observed  to  prevent  a  rise  in  temperature  of  the  stone  treated,  the 
author  has  submitted  corundums  to  the  cathodic  rays,  and  finds  that 
the  colourless  stones  do  not  become  yellow,  whilst  the  yellow  corun- 
dum retains  its  colour.  Thus  the  cathodic  rays,  like  the  ^-rays 
from  radium  and  unlike  the  JT-rays,  have  no  action  on  corundum. 

E.  H. 

Dissociation  Temperatures  of  Manganese  Dioxide  (MnOg) 
and  Dimanganese  Trioxide  (MugOg)  in  Air  and  Oxygen. 
Richard  J.  Meyer  and  Kurt  Rotgers  ^{Zeitsch.  anorg.  Chevi.,  1908, 
57,  104 — 112). — Pure  manganese  dioxide  was  prepared  by  prolonged 
heating  of  the  nitrate  at  500°.  The  experiments  were  made  in  an 
electric  furnace,  the  chemical  changes  being  followed  by  weighing  and 
also  by  estimating  the  products  iodometrically. 

The  change  MnO.^  — >■  MngOg  begins  in  air  at  530°,  and  is  complete 
(under  the  conditions  of  the  experiment)  in  eighty-six  hours ;  the 
change  Mn203  — >  MngO^  begins  about  940°,  and  is  complete  in 
twelve  hours.  The  oxide,  MngO^,  is  stable  in  air  up  to  1300°,  and 
does  not  re-absorb  oxygen  from  the  air  on  cooling.     In  dry  oxygen  at 
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atmospheric  pressure,  the  reaction  MnOo  — >■  MrigOg  begins  at  565°,  and 
the  reaction  MngOg  -^  MngO^  at  101)0°.  In  oxygen  at  650—900°, 
the  tetroxide  is  reconverted  into  the  oxide,  MngOg.  G.  S, 

Spontaneous  Combustion  of  Manganese  Sulphide.  O. 
Binder  (Zeitsch.  anal.  Ghem.,  1908,  47,  144). — A  precipitate  of 
hydrated  manganese  sulphide,  placed  in  a  watch-glass  and  covered 
over  -with  a  larger  one,  was  found  to  have  become  ignited  in  two  or 
three  places.     The  space  between  the  glasses  was  filled  with  fumes. 

L.  DE    K. 

Constitution  of  Cast-irons  containing  Manganese.  Leon 
GuiLLET  {Compt.  rend.,  1908,  146,  74 — 75). — The  chemical  and  micro- 
graphical  examination  of  an  extensive  series  of  white  cast-irons 
containing  increasing  quantities  of  manganese  (0'86%to  42'22%)  shows 
that,  contrary  to  the  conclusion  drawn  from  earlier  experiments  (Abstr., 
1907,  ii,  875),  y-iron  is  present  in  cast-irons  containing  high  per- 
centages of  manganese,  and  these  also  contain  a  carbide.  The  cast- 
iron  containing  3*6%  of  carbon  and  15%  of  manganese,  when  cooled 
sufficiently  slowly,  consists  of  the  pure  eutectic  mixture  carbide-y-iron. 
The  addition  of  manganese  to  a  grey  cast-iron  causes  the  production  of 
y-iron  before  the  graphite  has  disappeared.  M.  A.  W. 

Iron  Sulphide.  Hans  Malpatti  {Zeitsch.  anal.  Chem.,  1908,  47, 
133 — 140). — Experiments  showing  that  the  precipitate  formed  in 
ferric  iron  solutions  by  ammonia  and  ammonium  sulphide  is  a  ferric 
compound.  So  long  as  the  supernatant  liqviid  contains  not  less  than 
0"5%  of  NHg,  the  precipitate  consists  of  the  compound  FeS.^NH^.  On 
adding  ammonium  chloride,  or  by  prolonged  washing  with  water,  the 
ammonia  is  removed  and  Fe2S3  is  left  behind.  The  same  substance  is 
formed  by  the  action  of  hydrogen  sulphide  on  ferric  hydroxide. 

L.  DE   K. 

The  Reducing  and  Oxidising  Power  of  Salts  of  Iron.  Erich 
MiJLLER  and  Friedricii  Kapelleu  [Zeitsch..  Elehtrochem.,  1908,  14, 
76 — 82). — The  reducing  power  of  a  solution  containing  ferrous  and 
ferric  ions  increases  with  the  ratio  Yd" JYq'" .  Tliroe  examples  of  this 
are  studied  :  (1)  Atmospheric  oxygen  does  not  oxidise  an  acid  solution 
of  ferrous  sulphate,  but  is  quickly  absoibed  if  an  alkali  is  added.  In 
the  former,  the  ratio  cannot  much  exceed  10^,  whereas  in  presence  of 
normal  alkali  it  is  1-5  x  10"^,  owing  to  the  greater  soluliility  of  ferrous 
hydroxide.  (2)  Solutions  of  ferrous  and  cupric  sulphates  do  not  react, 
but  cuprous  oxide  is  precipitated  if  potassium  fluoride  is  added  to  the 
neutral  mixture,  and  metallic  copper  if  it  is  added  to  the  acid  solution. 
In  this  case,  the  ratio  is  increased  by  the  conversion  of  ferric  ions  into 
complex  ions  containing  iron  and  fluorine.  In  neutral  solution,  the 
cuprous  ions  produced  by  the  reduction  .separate  as  hydroxide,  whilst 
in  acid  solution,  owing  to  the  higher  concentration  reached,  they  yield 
metallic  copper  and  cupric  ions.  (3)  The  oxidation  of  hydriodic  acid 
to  iodine  by  ferric  ions,  21' -f  2Fe""  =  I.2+ 2Fe",  is  reversed  by  the 
addition  of  potassium  (lunrirle,  tlie  explanation  being  the  same  as  that 
given  above,  T.  K. 
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Some  Complex  Iron  Salts  in  which  the  Iron  is  Masked. 
P.  Pascal  {Compt.  rend.,  1908,  146,  231— 233).— The  solubiliiy  of 
ferric  pyrophosphate  in  the  corresponding  sodium  salt  is  due  to  the 
formation  of  a  new  complex  salt,  Fe4(P.,0.^)3.  SNa^PgO,.,  or 

Na,3Fe2(P2d-)_3. 
analogous   to   the  ferricyanides,  for  which   it   is  suggested  that  the 
TidiOie  ferripyrophosphate  be  reserved. 

Sodium  ferripyrophospthate,  ^Si^e.^S^-^y^H.^O,  is  slowly  deposited 
as  a  pale  violet,  microcrystallino  precipitate  at  30^  from  a  15%  solution 
of  sodium  pyrophosphate,  saturated  with  ferric  pyrophosphate,  and 
yields  by  double  decomposition  the  silver  salt,  Ag^Fe2(P207)3,4HoO, 
which  is  greenish-yellow,  or  the  copper  salt,  Cu3Fe2(Po07)3,12H.^O, 
which  is  greenish-blue.  The  complex  acid,  HQFe.2(P20-)3,7H20,  is 
obtained  as  a  white  solid  when  ferric  pyrophosphate  is  heated  for 
twelve  hours  at  50°  with  two-thirds  of  its  weight  of  syrupy,  pyrophos- 
phoric  acid  dissolved  in  acetone. 

By  similfir  methods,  the  author  has  prepared  sodium,  ferropyrophos- 
phate,  NasFeo(PoO-)3,  the  corresponding /erro-  a.nd/erri-metaphosphates, 
'Nai^'Fe(PO^)Q  and  ]S'a3Fe(P03)g,and  also  the  corresponding  salts,  in  which 
the  iron  is  replaced  by  cobalt,  chi'omium,  or  nickel.  M.  A.  W. 

A  New  Series  of  Ammonio-ferric  Salts  in  which  the  Iron  is 
Masked.  P.  Pascal  {Compt.  rend.,  1908,  146,  279— 282).— Addition 
of  ammonia  to  a  ferripyrophosphate  solution  (preceding  abstract)  does 
not  precipitate  ferric  hydroxide,  but  colours  the  solution  reddish- 
yellow.  When  ammonia  (29°  Baumo)  is  added  to  the  solution  at  10°, 
obtained  by  mixing  15%  solutions  of  sodium  pyropTiosphate  and  ferric 
chloride,  the  liquid  is  coloured  i^ed,  and  there  are  produced  (1)  a 
crystalline  precipitate  equal  to  one-third  of  the  sodium  pyrophosphate 
used  ;  (2)  at  the  junction  of  the  two  liquids  initially  separate,  a  layer 
of  red  clots  surmounted  by  one  of  yellow,  and  (3)  in  the  upper  layer 
of  the  liquid,  a  mass  of  long,  felted,  silky  needles.  All  three  com- 
pounds are  ammonio  ferric  salts,  in  which  the  iron  is  masked.  The 
compound  (1)  contains  sodium  pyrophosphate  which  has  cai-ried  down 
with  it  varying  proportions  of  ammonia  and  iron,  the  ratio  between 
the  quantities  of  the  two  latter  having  one  of  two  values.  When 
much  ammonia  is  present,  the  precipitate  consists  of  short,  thick, 
orange-coloured  needles,  containing  iron  and  ammonia,  in  the  ratio 
Fe  :  NH3=  1  :  1-5.  It  can  be  represented  as  a  combination  of  sodium 
pyrophosphate  and  ammoniacal  ferripyrophosphate,  thus  : 
w(Na_,P2O7,10H2O),NagFe2(P2O-),;,3NH3,joH2O. 
Values  are  obtained  for  n  4,  2-5,  and  18,  and  for  p  8,  15,  and  25. 
On  the  other  hand,  in  the  presence  of  but  little  ammonia,  the  pre- 
cipitate is  composed  of  small,  rectangular,  yellow  plates,  often  having 
broken  corners.  In  these,  the  ratio  Fe  :  NH3  equals  unity,  and  their 
constitution   is  represented  by 

%(Na^P20;,l  0  H20),NagFe2(P20.)3,2NH3,j5H20, 
the  values  found  for  71  being  18  and  9,  and  for  jj  50  and  60. 

When  removed  from  the  liquid  and  exposed  to  the  air,  the  red  clots 
(2)  liquefy,  becoming  deep  violet-red  in  colour,  and  losing  water  and 
ammonia.     If    dried    in    an    atmosphere  of    dilute  ammonia,  which 
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prevents  dissociation,  they  have  a  composition  corresponding  with 
Fe4(P20y)3,2]Sra4P207,4NH3,68H20.  The  substance  dissolves  in  water 
to  a  red  solution,  which  is  alkaline  towards  phenolphthalein,  gives  a 
rusty  precipitate  with  silver  salts,  but  does  not  exhibit  the  character- 
istics of  ferric  salts  except  towards  ammonium  hydros ulphide.  On 
prolonged  contact  with  dry  air,  the  salt  loses  water  and  ammonia,  and 
is  transformed  into  a  brick-red  powder  of  the  formula 
5[Fe,(P2O7)3,2Na4P2O7],4NH3,160H2O, 
the  iron  still  being  masked. 

When  the  red  liquid,  obtained  by  adding  ammonia  to  the  ferripyro- 
phosphate  solution,  is  slowly  evaporated,  a  precipitate  is  formed  in 
two  layers,  the  upper  one  being  red,  and  the  lower  yellow.  The  latter  is 
a  very  easily  dissociated  ammoniacal  derivative,  the  former,  however,  is 
a  stable  compound  of  the  composition  Fe4(P207)3,8NH3,32H20,  which 
dissolves  in  water  to  a  neutral  solution,  giving  a  pale  yellow  pre- 
cipitate with  silver  salts.  All  the  constituent  radicles  of  this  salt 
seem  to  be  masked. 

These  new  derivatives  may  be  members  of  series  having  the  general 
formulae  :  I  lFe,{^'iI^\-„_,p(P.-,0^)p]{Pp>,),.p  and 

comparable  to  the  cobaltammines.  Ferriphosphates  have  been  prepared 
having  the  formula  II  in  which  9  =  3,  whilst  the  red  clots  correspond 
with  the  same  formula  when  q  =  2.  E.  H. 

Alloys  of  Nickel  with  Tin,  Lead,  Thallium,  Bismuth, 
Chromium,  Magnesium,  Zinc,  and  Cadmium.  G.  Voss  {Zeitsch. 
anorg.  Ghem.,  1908,  57,  34 — 71). — The  thermal  and  microscopic 
examination  of  the  alloys  mentioned  in  the  title  show  that  the  follow- 
ing compounds  exist  :  NigSug,  NigSn,  JSTi^Sn  ;  NiBi,  NiBig  ;  NigMg, 
NiMgg  ;  NiZug  ;  NiCd^.  Nickel  does  not  enter  into  chemical  combina- 
tion with  lead,  thallium,  or  chromium.  The  magnetic  properties  of 
the  alloys  have  also  been  investigated. 

Nickel-Tin  Alloys  (compare  Gautier,  Bull.  Soc.  Encour.,  1896,  i, 
1293  ;  Heycock  and  Neville,  Trans.,  1890,  57,  376).— The  behaviour 
of  these  metals  is  remarkable,  inasmuch  as  they  separate  into  two 
layers  in  the  fused  state  fiom  3*5 — 18%  and  26 — 45%  of  nickel. 
There  are  no  distinct  maxima  on  the  freezing-point  curve,  but  there 
are  three  breaks  and  two  eutectic  points,  at  1135'^  and  68'5%  and  229° 
and  1*3%  of  nickel  respectively. 

Between  30%  and  45%  nickel,  the  two  liquid  layers  react  at  1262° 
to  form  the  compound  NigSng. 

A  break  in  the  cooling  curve  at  1162°  corresponds  with  the  forma- 
tion of  the  compound  NigSn  (long  needles)  from  the  compound 
NigSn2  and  a  fused  mass  containing  65%  of  nickel.  Between  60%  and 
85%  nickel,  there  is  a  break  in  the  cooling  curve  at  855°  due  to  the 
formation  of  the  compound  Ni^Sn  by  interaction  of  NigSn  and  the 
mixed  crystals.  From  42"5 — 60%  of  nickel,  a  slight  thermal  elTect  at 
837°  (sometimes  lowor  owing  to  supercooling)  appears  to  indicate  the 
breaking  down  of  the  (lompouiid  NigiSn  into  Ni.jSng  and  Ni^Sn.  There 
is  one  series  of  mixed  cry.stals  from  0  — 15%  of  tin. 

Only  alloys  up  to  60%  of  nickel  are  magnetic.     The  temperature  at 
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which  the  magnetic  property  disappears  on  heating  falls  from  350°  for 
pure  nickel  to  145°  for  62%  of  that  metal.  From  67 — 65%  of  nickel, 
the  fall  is  60°  (190° — 130°),  corresponding  with  the  disappearance  of 
the  mixed  crystals. 

Nickel-Lead  Alloys. — These  alloys  are  not  miscible  in  the  fused  state 
between  16%  and  72%  of  nickel.  There  is  a  series  of  mixed  crystals 
which,  when  saturated,  contain  4%  of  lead  ;  at  1338°,  these  are  in 
equilibrium  with  the  two  liquid  layers.  The  solubility  of  the  mixed 
crystals  in  lead  decreases  very  rapidly  with  fall  of  temperature,  and 
at  its  melting  point  pure  lead  separates. 

All  the  alloys  are  magnetic.  The  transition  temperature  of  non- 
magnetic to  magnetic  nickel  is  raised  about  5°  by  the  addition  of  4% 
of  lead,  and  remains  constant  at  350°  on  further  addition  of  lead. 

Nickel-Thallium  Alloys, — These  metals  are  not  miscible  in  the  fused 
state  from  0 — 90%  of  nickel.  Nickel  retains  in  solid  solution  up  to 
about  3%  of  thallium  ;  these  mixed  crystals  are  in  equilibrium  at 
1386°  with  the  two  liquid  layers.  The  transition  temperature  of  non- 
magnetic to  magnetic  nickel  is  lowered  15°  by  the  addition  of  sufficient 
thallium  to  form  the  saturated  mixed  crystals,  and  remains  constant 
on  further  addition. 

Nickel- Bismuth  Alloys. — These  metals  are  completely  miscible  in  the 
fused  state.  The  freezing-point  curve  consists  of  three  branches, 
without  maxima  or  minima.  There  is  one  series  of  mixed  crystals 
containing  up  to  0*5%  of  bismuth.  At  638°,  'the  saturated  mixed 
crystals  react  with  a  fused  mass  containing  32%  of  nickel  to  form  the 
compound  NiBi ;  the  latter  reacts  at  472°  with  the  fused  mass  con- 
taining 11%  of  nickel  to  form  a  second  compound,  NiBig.  These  com- 
pounds could  not  be  obtained  pure,  even  on  prolonged  heating  in  the 
neighbourhood  of  their  temperatures  of  formation. 

The  transition  temperature  of  magnetic  to  non-magnetic  nickel  is 
lowered  20°  by  the  addition  of  sufficient  bismuth  to  form  the  saturated 
mixed  crystals,  and  then  remains  constant  at  325°  up  to  a  composi- 
tion of  32%  of  nickel,  beyond  which  point  the  alloys  are  no  longer 
magnetic. 

Nickel- Chromium  Alloys. — The  fi^eezing-point  curve  of  these  alloys 
consists  of  practically  two  branches  ;  from  0 — 42%  of  nickel,  mixed 
crystals,  rich  in  chromium,  separate,  and  from  42  5 — 100%  of  nickel 
mixed  crystals  rich  in  the  latter  metal.  There  is  a  very  short  break 
in  the  miscibility  from  about  42-0%  to  42-5%  of  nickel. 

Alloys  containing  less  than  90%  of  nickel  are  non-magnetic.  The 
transition  temperature  is  lowered  100°  by  the  addition  of  2%  of 
chromium. 

Nickel -Magnesium  Alloys. — These  metals  are  completely  miscible  in 
the  fused  state.  The  freezing-point  curve  shows  a  flattened  part  (not 
a  true  maximum)  at  1145°  from  75 — 83%  nickel,  which,  from  other 
indications,  corresponds  with  the  compound  NigMg  (thin  leaflets), 
two  eutectic  points  at  1082°  and  89%  nickel  (nickel  and  Ni^Mg)  and 
512°  and  34%  nickel  (NiMgg  and  magnesium)  respectively,  and  a  break 
at  768°.  At  the  latter  temperature,  NigMg  and  the  fused  mass 
containing  about  45%  of  nickel  react  to  form  the  second  compound, 
NiMg2. 
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The  magnetic  transition  temperature  of  nickel  at  350°  is  not  altered 
by  the  addition  of  17%  of  magnesium.  From  83—55%  of  nickel,  the 
transition  takes  place  at  235°,  and  alloys  containing  less  than  55%  are 
not  magnetic. 

Nichel-Zinc  Alloys  (compare  Heycock  and  Neville,  Trans.,  1897, 
71,  383). — Only  alloys  up  to  23%  of  nickel  were  investigated.  From 
14-5 — 23%  of  nickel,  mixed  crystals  of  a  compound,  NiZug,  and  zinc 
separate,  but  between  0%  and  14-5%  of  nickel  these  mixed  crystals  are 
insoluble  in  zinc.  These  results  agree  well  with  those  of  Tafel  (this 
vol.,  ii,  105),  except  that  the  latter  found  the  saturation  point  of  the 
mixed  crystals  at  12 "5%  of  nickel. 

At  room  temperature,  these  alloys  were  non-magnetic. 

Nickd-Cadmium  Alloys. — Owing  to  the  volatility  of  cadmium,  these 
alloys  could  only  be  investigated  up  to  15%  of  nickel.  At  501°,  a 
compound  of  unknown  composition  reacts  with  the  fused  mass  to  form 
a  compound,  NiCd^.  Nickel  is  insoluble  in  solid  cadmium  at  the 
melting  point  of  the  latter. 

The  alloys  with  zinc  and  cadmium  are  not  magnetic. 

The  paper  is  illustrated  by  thirty-four  photomicrographs.        G.  S. 

Sulphide  Compounds  of  Nickel  and  Cobalt.  Italo  Bellucci 
and  LiLio  Bkllucci  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i,  18 — 29). — 
By  fusing  at  a  high  temperature  a  mixture  of  a  nickel  salt  with 
sulphur  and  an  alkali,  the  crystalline  double  sulphides,  SNiS.KgS 
and  4NiS,BaS,  may  be  obtained.  Under  similar  conditions,  cobalt 
salts  yield  only  the  sesquisulphide,  CogSg  ;  in  one  case,  in  which  the 
mixture  was  kept  at  a  white-red  heat  for  a  long  period,  a  crystalline 
product,  approximating  in  composition  to  C03S4,  was  obtained.  Thus 
nickel  behaves  analogously  to  its  homologues  palladium  and  platinum, 
whilst  the  sulphur  compounds  of  cobalt,  in  which  the^tervalent  type 
predominates,  are  in  accord  with  those  of  rhodium  and  iridium.  These 
l.acts  confirm  the  position  of  nickel  in  the  periodic  system  after  cobalt 
and  before  copper.  T.  H.  P. 

Chromic  Acid  as  an  Oxidising  Agent.  II.  Karl  Seubert  and 
J.  Caiistens  {Zeitsch.  anorg.  Chem.,  1908,  56,  357 — 364.  Compare 
Abstr.,  1906,  ii,  617). — In  dilute  hydrochloric  acid  solution,  h3fdrazine 
is  oxidised  quantitatively  by  chromic  acid  to  nitrogen  and  water.  The 
chemical  dynamics  of  the  reaction  have  been  investigated  at  20'^  its 
progress  being  followed  by  withdrawing  a  portion  of  the  mixture  from 
lime  to  time,  mixing  with  acidified  potassium  iodide  solution,  and 
titrating  the  iodiiie  liberated  with  thiosulphate. 

The  reaction  is  extremely  raj)id  ;  in  a  .solution  1/8000  and  1/16000 
molar  witli  regard  to  hydrazine  and  chromic  acid  respectively,  and 
1/200  molar  with  regard  to  hydrochloric  acid,  it  is  complete  in  about 
an  hour.  The  X'ate  is  proportional  to  the  concenti'ations  of  chromic 
acid  and  hydrazine  respectively  in  the  presence  of  excess  of  hydrochloric 
acid,  and  is  also  proportional  to  the  concentration  of  the  latter.  The 
mechanism  of  the  reaction  cannot  bo  fully  elucidated,  owing  to  the 
want  of  knowledge  of  the  constitution  of  chromate  solutions,  but  the 
ionic  equation  Cr./)/' -f  NoITf/ =  2CrO., -f  N.,-1- 2H.,0  +  OH'  is  in  agree- 
ment with  the  kinetiic  measurements.  G.  S. 
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The  Hydrolysis  of  Ammonium  Molybdate  in  the  Presence 
of  Iodides  and  lodates.  Setii  E.  Moouy  {Amer.  J.  Sci.,  1908,  [iv], 
25,  76 — 78.  Compare  Glasmann,  Abstr.,  1905,  ii,  209). — Ammonium 
molybdate  is  completely  bydrolysed  in  presence  of"  potassium  iodide  and 
potassium  iodate,  iodine  being  liberated  according  to  the  equations  : 
3(NH4)^Mo70.,^,4H,0  =  18NH,  +  2IH2M0O4 ; 

21H.,MoO,i  +  35KI  +  7KIO3  =  2  IK^MoO^  +  2 1 1.^  +  21H.p. 
On  distilling,  the  free  ammonia  acts  on  tliree-sevenths  of  the  iodine 
unless  prevented  by  acidifying.  The  decomposition  of  ammonium 
molybdate  is  not  a  partial  one  as  supposed  by  Glasmann. 

E.  J.  0. 

Preparation  of  Silicotungstic  Acids.  Hippolyte  Copaux 
{Bull.  Soc.  chim.,  1908,  [iv],  3,  101— 109).— Marignac  described  three 
acids  of  this  type,  namely,  silicotungstic  acid,  12  W03,Si02,2H.20  +  SlHgO, 
in  quadi-atic  crystals;  tungstosilicic  acid,  12WOy,Si02,2H20  +  22H2O, 
in  triclinic  crystals,  and  silicodecitungstic  acid,  10WO3,SiO.2,4H2O + 
3HoO,  amorphous  and  unstable.  T'he  present  paper  deals  mainly  with 
methods  of  preparing  these  substances. 

Three  methods  are  available  for  the  preparation  of  silicotungstic 
acid,  and  the  simplest  and  most  expeditious  consists  in  treating 
sodium  tungstate  with  sodium  silicate  in  presence  of  acetic  acid. 

Tungstosilicic  acid  may  be  most  easily  made  by  adding  sodium 
silicate  to  a  faintly  acid  solution  of  sodium  tungstate,  making  the 
mixture  slightly  acid  with  sulphuric  acid,  and  heating  at  100°  until,  on 
adding  sulphuric  acid  and  ether,  oily  drops  separate.  In  addition  to 
tungstosilicic  acid,  some  silicotungstic  acid  is  formed,  and  the  two  may 
be  separated  by  fractional  crystallisation  of  the  potassium  salts,  the 
silicotungstate  separating  first.  Both  salts  are  isomoiphous,  similarly 
hydrated,  have  the  same  electrical  conductivity,  and  may  be  equally 
well  used  as  alkaloidal  reagents.  Contrary  to  Marignac's  statement, 
potassium  tungstosilicate  slowly  passes  into  the  silicotungstate  when 
heated  with  water  in  a  closed  vessel  at  150°. 

A  slight  improvement  in  Marignac's  method  of  preparing  silicodeci- 
tungstic acid  may  be  elfected  by  adding  ammonia  in  great  excess  to  a 
solution  of  silicotungstic  acid  and  boiling  the  mixture,  the  latter  being 
shaken  constantly.  The  ammonium  salt  so  obtained  crystallises  in 
orthorhombic  prisms,  and  on  solution  in  water  and  evaporation  yields 
the  required  acid.  The  methods  employed  for  the  analysis  of  these 
substances  have  been  described  already  (compare  Copaux,  Abstr., 
1906,  ii,  170,  Friedheim,  Henderson  and  Pinagel,  Abstr.,  1905,  ii,  614). 

T.  A.  H. 

Heterogeneous  Colloidal  Hydroxides  of  Uranyl,  Thorium, 
Zirconium,  Lead,  Yttrium,  Iron,  and  Copper.  Bela  Szilaed 
{J.  Chim.  /»/i2/s.,  1907,  5,  636 — 646). — Colloidal  solutions  are  often 
prepared  by  dissolving  an  insoluble  hydroxide  in  a  solution  of  a  salt 
with  a  common  ion.  The  author  has  modified  the  method  by  em- 
ploying hydroxides  and  electrolytes  without  a  common  ion,  and  terms 
the  pi'oducts  heterogeneous  colloids. 

Such  colloids  containing  thorium,  lead,  zirconium,  and  uranyl  have 
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been  prepared,  and  their  properties  are  described.  Isomeric  colloids 
of  different  behaviour,  prepared,  for  example,  from  thorium  hydroxide 
and  uranyl  niti'ate  on  the  one  hand,  and  from  thorium  nitrate  and 
uranyl  hydroxide  on  the  other,  are  of  particular  interest. 

In  these  colloids,  it  is  not,  in  general,  possible  to  displace  one 
component  by  another  directly.  They  do  not  give  the  ordinary 
chemical  reactions  for  the  elements  present,  but  a  colloid  containing 
lead  was  found  not  to  be  typical  in  this  respect,  as  it  gives  the 
reactions  for  the  metal.  G.  S. 

Stannic  Acids.  Hugo  Kuhl  (Pharm.  Zeit.,  1908,  53,  49).— The 
stannic  acid  obtained  by  treating  a  hot  solution  of  sodium  stannate 
with  sulphuric  acid,  when  freshly  prepared,  is  completely  soluble  in 
5%  hydrochloric  acid  aud  concentrated  sulphuric  acid ;  the  solution 
in  the  latter  deposits  prismatic  crystals  whan  heated.  The  stannic 
acid,  kept  as  a  paste  for  ten  day.**,  is  soluble  in  5%  hydrochloric  acid 
only  on  boiling,  and  is  only  partly  soluble  in  concentrated  sulphuric 
acid ;  the  insoluble  gelatinous  portion  is  not  completely  soluble  in 
strong  hydrochloric  acid,  neither  is  the  gelatinous  stannic  acid  precipi- 
tated on  heating  the  "sulphuric  acid  solution. 

The  stannic  acid,  obtained  by  carefully  adding  dilute  sulphuric  acid 
to  a  cold  solution  of  sodium  stannate  when  freshly  pi'epared,  is  readily 
soluble  in  2%  hydrochloric  acid  and  strong  sulphuric  acid  ;  the  solution 
in  sulphuric  acid  gives  no  deposit  when  heated.  The  acid  loses  its 
solubility  in  sulphuric  acid,  but  not  in  hydrochloric  acid,  when  kept 
for  some  time  in  a  pasty  condition. 

The  stannic  acid,  obtained  from  a  freshly  prepared  solution  of  sodium 
stannate,  is  readily  .soluble  in  2%  hydrochloric  acid  and  2%  potassium 
hydroxide,  whereas  that  obtained  from  the  same  solution  after  being 
kept  for  twelve  days  is  not  soluble  in  solutions  containing  less  than 
6%  of  potassium  hydroxide  and  5%  of  hydrogen  chloride.     W.  H.  G. 

So-called  Amorphous  Antimony,  Ernst  Cohen  and  J.  Olie 
{Zeitsch.  physikal.  Chem.,  1908,  61,  588 — 595.  Compare  Abstr.,  1904, 
ii,  345;  1905,  ii,  170,  532).— Herard's  experiments  (Abstr.,  1888, 
1256),  on  which  is  based  the  existence  of  amorphous  antimony,  are 
subjected  to  a  critical  examination.  It  is  shown  that  when  pure 
antimony  and  pure  nitrogen  are  used,  the  phenomena  described  by 
Herard  are  not  to  be  observed.  If,  on  the  other  hand,  the  nitrogen 
is  insufficiently  purihed,  these  phenomena  are  reproduced.  What 
H6rard  described  as  "  amorphous  antimony "  appears  to  be  nothing 
else  than  the  ordinary  stable  antimony  contaminated  with  more  or  less 
trioxide.  J.  C.  P. 

Compounds  of  Antimony,  Sulphur,  and  Chlorine.  Herman  J. 
Tavernk  (67te»t.  ireeAW«(^,  1908,  5,  19—28.  Compare  Ruff,  Abstr.,  1905, 
ii,  22  ;  Bertrand  and  Finot,  Ab.str.,  1881,  239  ;  Ouvrard,  Abstr.,  1893, 
ii,  533;  Hensgen,  Abstr.,  1891,  1160;  and  Walden,  Abstr.,  1901,  ii, 
11). — A  review  of  previous  work  on  compounds  of  antimony  with 
sulphur  and  chlorine,  and  an  account  of  two  derivatives  prepared  by 
the  author  are  given.     When  dry  hydrogen  sidphide  is  passed  into  a 


INORGANIC    CHEMISTRY.  199 

solution  of  antimony  trichloride  in  dry  carbon  disulphide  or  tetra- 
chloride, or  in  a  mixture  of  these  solvents,  there  is  formed  a  white 
precipitate,  which  is  converted  by  a  little  water  into  antimony 
trisulphide.  On  continued  passage  of  hydrogen  sulphide,  the  colour 
of  the  white  compound  changes  to  yellow,  yellowish-red,  orange,  and 
finally  dark  red.  The  end-product  is  crystalline,  and  has  the  formula 
Sb^SgClg.  It  is  identical  with  that  obtained  by  Ouvrard.  The 
author  gives  reasons  supporting  the  view  that  it  results  from  replace- 
ment of  one  S-atom  in  two  molecules  of  antimony  trisulphide  by  two 
CI  atoms.  A  light  orange,  crystalline  intermediate  product,  Sb^SgClg, 
has  also  been  isolated.  A.  J.  W. 

So-called  Amorphous  Bismuth.  Ernst  Cohen  and  J.  Olie 
{Zeitsch.  physikal.  Chem.,  1908,  61,  596 — 598). — The  results  described 
by  H6rai"d  (Abstr.,  1889,  572)  can  be  obtained  only  with  imperfectly 
purified  nitrogen.  What  Herard  refers  to  as  amorphous  bismuth  is 
the  ordinary  form  of  the  metal  contaminated  with  more  or  less 
trioxide.  J.  C.  P. 

Bismuthous  Compounds.  II.  Walter  Herz  and  Arthur 
GuTTMANN  {Zeitsch.  anorg.  Chem.,  1908,56,  422 — 428.  Compare  Abstr., 
1907,  ii,  274). — The  freezing-point  curve  of  the  system  bismuth 
trichloride-bismuth  shows  a  maximum  corresponding  with  the  composi- 
tion of  bismuthous  chloride,  BiClg,  and  the  formation  of  this  compound 
is  confirmed  by  the  fact  that  its  density,  4'85 — 4'88,  is  lower  than  that 
of  a  mixture  of  bismuth  trichloride  and  bismuth  of  corresponding 
composition.  It  occurs  in  thick,  lustrous,  black  needles,  m.  p.  163°; 
the  black  colour  may  be  due  to  a  trace  of  impurity. 

Bismuthous  bromide  and  the  corresponding  iodide  are  formed  by 
heating  the  bismuthic  compounds  with  the  calculated  amount  of 
bismuth ;  the  former  occurs  in  greyish-black,  crystalline  leaflets, 
D  59,  m.  p.  198°,  the  latter  in  crystals  with  metallic  lustre,  D  65, 
which  decompose  below  their  melting  point. 

An  unsuccessful  attempt  was  made  to  prepare  the  chloi'ide  and 
bromide  by  leading  the  corresponding  halogen  acid  over  heated 
bismuthous  oxide. 

The  authors  now  admit  that,  contrary  to  their  previous  statement 
and  in  agreement  with  Aten  (Abstr.,  1906,  ii,  11),  there  is  no  evidence 
of  the  existence  of  bismuthous  sulphide,  BiS.  G.  S. 

Chemical  Decomposition  of  Platinum  by  means  of  an 
Alternating  Current.  Theodor  Gross  (Chem.  Zentr.,  1907,  ii, 
1729;  from  Elektrochem.  Zeitsch.,  1907,  14,  146— 147).— When 
potassium  carbonate  containing  a  little  potassium  nitrate  is  treated  in  a 
platinum  crucible  at  a  yellow  heat  with  an  alternating  current  (50 
alternations  per  second,  120  volts,  35  amperes),  the  platinum  is  attacked 
and  needles  resembling  graphite  are  formed  on  and  in  the  fused  mass.  The 
brown  residue,  obtained  on  extracting  the  fusion  with  water,  is 
attacked  by  hydrogen  only  with  difficulty,  is  soluble  in  hot  hydrochloric 
acid,  or,  after  ignition,  in  aqua  regia,  and  gives  a  dark  brown  precipitate 
with  hydrogen  sulphide.     The  filtrate  from  this,  on  evaporation,  yields 
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a  red  powder,  which  does  not  contaiu  platinum,  dissolves  in  hydrochloric 
acid,  is  precipitated  by  potassium  hydroxide,  and,  after  ignition,  is 
soluble  only  when  first  disintegrated  by  means  of  an  alkali.  The 
needles,  formed  during  the  electrolysis,  behave  in  the  same  manner  as 
the  brown  residue,  after  solution  in  aqua  regia.  It  is  considered  that 
the  red  powder  is  the  hydrate  of  a  new  substance.  After  ignition,  the 
hydrogen  sulphide  precipitate  from  the  whole  of  the  products  weighs 
15%  less  than  the  loss  of  platinum  from  the  crucible  and  electrodes. 
Ordinary  platinum  cannot  be  detected  in  the  electrolysed  fused  mass. 
The  electrolysis  of  potassium  hydroxide  and  of  a  mixture  of  nitric 
and  sulphuric  acids  in  platinum  gives  similar  i^esults.  G.  Y. 

Rhodium.  AlexanI'^:.!;  Gutbier  and  A.  Huttlinger  {Btr.,  1908, 
41,  210 — 216). — The  double  halogen  salts  of  rhodium  described  were 
prepared  with  the  object  of  finding  a  material  suitable  for  atomic 
weight  determinations.  When  heated  in  a  stream  of  hydrogen  they  all 
give  up  the  halogen  attached  to  rhodium  as  halogen  hydride,  and 
can  therefore  be  analysed  by  the  method  described  by  Gutbier, 
Trenkner,  and  Ransohoff  {Zeitsch.  anorg.  Chem.,  1905,  45,  166,  243). 
Potassium  7'hodipentachloi-ide,  K^RhClgjHgO,  prepared  either  by  heating 
potassium  chloride  and  ihodium  in  a  htream  of  chlorine  or  by  con- 
centrating a  solution  of  the  components  in  molecular  proportions, 
forms  small,  glistening,  dark  red  plates.  Sodium  rhodihexachloride, 
NagRhClg, I2H2O,  forms  a  rose-coloured  powder.  Ammonium  rhodi- 
hexachloride^ (NHJgRbClj^.lgHoO,  forms  dark  red  ci'ystals,  whilst  the 
rltodipenlachloride,  (NH^)^RhClr,,H,_,0,  separates  in  glistening,  dark  red 
crystals. 

Ccesiu'iit  and  rubidium  rhodipentachlorides  could  not  be  prepared  by 
heating  caesium  or  rubidium  chlorides  with  rhodium  in  a  stream  of 
chlorine,  but  were  obtained  (with  IHoO)  as  sparingly  soluble,  brilliant, 
rose-coloured  products  by  the  alternative  method. 

The  corresponding  rhodibromides  were  obtained  from  the  potassium 
salt  (the  only  one  accessible)  by  heating  a  mixture  of  finely-divided 
rhodium  and  the  alkali  bromide  in  a  stream  of  bromine.  2'olassiiim 
rhodipentabroinide,  K.jRhBrr,,  forms  brilliant,  dark  green,  irregular 
plates ;  amvionium  rhodvpentahromide,  (NH^).^RhBr^,  is  black  with  a 
green  shade ;  the  coisium  and  ridndium  compounds,  which  are 
sparingly  soluble,  have  a  brilliant  green  colour.  E.  F.  A. 


Miueraiogical    Chemistry. 


Sodium  Fluoride  in  Nepheline  Syenite  fi'om  Lob  Islands. 
ALiJtKD  J..\cuojx  {( 'onipt.  re/t</.,  1 908, 146,  213-  216).— The  Los  Islands, 
oil'  the  West  Coast  of  Africa, are  composed  entirely  of  nephcline-syeuites, 
wliich  vary  from  lino  grained  to  pcgnuilitic  in  texture,  and  contain  the 
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following  minerals  :  microcline,  albite,  uepheliue,  bright  blue  sodulite, 
segirite,  arfvedsonito,  astrophyllite,  biotite,  lavenite,  eudialyte,  fluorite, 
and  analcite.  The  analcite  occurs  as  an  original  constituent  in  limpid 
masses  the  size  of  the  fist.  A  fine-grained,  grey  rock  from  the  island 
of  Ruma  is  spotted  with  a  crimson  mineral,  which  was  found  to  be 
essentially  sodium  fluoride  (with  traces  of  potassium,  calcium,  and 
possibly  zirconium);  D  2-79;  H.  <^  S.  This  new  mineral,  called 
villiaumite,  is  tetragonal  and  pseudo-cubic,  with  thi-ee  perfect  cleavages 
at  right  angles  to  one  another.  The  refractive  index  (jJvh— 1'328)  is 
lower  than  that  of  any  other  mineral  and  less  than  that  of  water ;  the 
birefringence  is  very  feeble,  and  no  interference-figure  is  seen  in 
convergent  polarised  light.  A  striking  feature  is  the  very  strong 
pleochroism,  the  colours  being  crimson  and  golden  for  vibrations 
respectively  perpendicular  and  parallel  to  the  vertical  axis.  The 
colour  and  pleochroism  Avere  thought  to  be  possibly  due  to  the 
presence  of  a  trace  of  manganese,  but  this  element  could  not  be 
detected.  At  a  red-heat,  the  colour  is  destroyed  and  the  mineral  fuses 
to  a  colourless,  mobile  liquid.  The  mineral  is  soluble  in  water,  and 
from  the  solution  sodium  fluoride  crj  stallises  as  cubes,  or  octahedra, 
with  cubic  cleavages,  and  D  276,  Wd  =  1'327.  Boiling  water 
extracts  from  the  rock  0'35%  of  soluble  salts,  consisting  mainly  of 
sodium  fluoride  with  some  sodium  chloride.  The  new  mineral  is 
present  as  a  primary  constituent  of  the  nepheline-syenite.  The 
minerals  most  closely  related  to  it  are  the  alkali  aluminium  fluorides, 
cryolite,  cryolithionite,  and  chiolite.  L.  J.  S. 

Magnesium-pectolite  from  the  Diabase  of  Burg,  Hesse- 
Nassau.  E.  Eeuning  (Cenfr,  Min.,  1907,  739 — 741). — Pectolite  occurs 
in  crevices  of  the  diabase  at  Burg,  near  Herborn,  as  white  masses 
with  a  radially  fibrous  structure.     Analysis  by  M.  Dittrich  gave  : 

H.,0.     H.,0. 
SiO,.    AlA-    CaO.     MgO.  NaoO.    K,0.  <110'.  >llV.  CO^.      CI.      Total.   Sp,  gr. 
54-11      0-61      24-84      5-54      6-63      0-21      1-78      5-3-2      0-82     trace     99-89     2-688 

These  results,  besides  showing  an  abnormal  amount  of  magnesia, 
differ  appreciably  from  other  analyses  of  pectolite,  and  no  simple 
formula  is  deducible  from  them.  The  material  is  no  doubt  impure, 
since  it  is  not  always  completely  decomposed  by  hydrochloric  acid. 
The  mineral  is  largely  altered,  apparently  to  prehnite.  L.  J.  S. 

Composition  of  Nepheline.  Jozef  A.  Mokozewicz  {Bull.  Acad. 
Sci.  Cracoiv,  1907,  958  —  1008). — Nepheline  is  completely  soluble  in 
a  iV/4  solution  of  hydrochloric  acid,  and  this  gives  a  method  of 
readily  separating  enclosed  impurities  (felspars,  mica,  haematite,  kc), 
which  in  earlier  analyses  must  have  been  weighed  with  the  silica.  In 
the  following  new  analyses,  each  the  mean  of  two  determinations, 
special  precautions  were  observed ;  the  alkalis,  for  example,  were  not 
determined  at  the  end  of  the  analysis,  since  their  amount  would  be 
increased  by  the  accumulation  of  impurities  fi'om  the  reagents.  I,  is 
of  grey,  porphyritic  crystals  from  mariupolite  (Abstr.,  1902,  ii,  668)  ; 
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D  2-631  (not  allowing  for  12%  of  enclosed  albite).  II,  a  large  mass 
of  elseolite  also  from  mariupolite,  with  9-8%  insoluble  material 
(albite,  segirite,  beckelite,  &c.).  Ill,  grains  of  red  elfeolite  from 
mariupolite,  enclosing  50%  of  perthite  and  haematite.  IV,  elseolite 
from  Mias,  Urals  ;  D  2-645  ;  the  powdered  mineral  gives  an  alkaline 
reaction  in  water,  and,  after  digestion  for  twelve  hours,  0-45%  is 
dissolved.  V,  well-formed  crystals  of  nepheline  from  Vesuvius  ; 
D  2-64.  VI,  small,  prismatic  crystals  from  Vesuvius,  with  0-5% 
insoluble  enclosures  : 

SiOo.  TiOj.  AI2O3.  FegOa.  CaO.  MgO.  KjO.  Na^O.  H2O.  Total. 

I.  43-65  0-10  33-12  0-48  0-49         —  5-69  15-'91  0-74  100-18 

II.  48-46  0-07  32-82  0*75  0-31         —  5-55  16-12  0-89  99-97 

III.  43-55  0-03  32-96  0-66  0-25         —  6-09  16-00  0-33  99-86 

IV.  42-71  0-04  33-83  0-40  0-32  trace  5-86  1646  0-18  99-86 

V.  42-53  0-01  33-92  O'SO  1-97  0-07  5-82  15'12  0-13  100-11 

VI.  43-34  trace  33-75  0-50  2-20  0-24  4-34  15-66  0-23  100-26 

In  all  these  analyses,  the  molecular  ratio  of  ( Al,Fe)203 :  (NagjKgjCa)© 
=  1:1;  but  the  ratio  of  (Si,Ti)02 :  (Al,Fe)203  varies  from  2-11:1  to 
2-21  : 1  (being  2-21  :  1  in  analyses  I— III).  The  ratio  of  KgO  : 
(NagO  +  CaO)  varies  from  1:4*06  to  1:5-6,  being  usually  1:4-4. 
These  and  previous  analyses  are  discussed  in  detail,  and  evidence  is 
adduced  to  show  that  potassium  (which  is  invaiiably  pi'esent  in 
nepheline)  and  sodium  do  not  replace  each  other  isomorphously. 
Most  analyses  may  be  referred  to  the  following  series  of  normal 
nephelines  : 

KgNag  AlioSi^iO^,  =  K^AlgSi^O^o  +  4  Na.Al.^SigOs 
K2Na9  Ali^Si,2046  =  K2Al2Si30io  +  4iNa2AloSioOs 
KoNajpAl^oSiigO^o  =  K",Al2Si30^o  +  5'NaoAl2Si.^08 
K^Na^iAligSii^Og^  =  KgAl^SigOio  +  5iNa2Ar2Si208 

These  formulae  represent  double  compounds  of  a  potassium  alumino- 
trisilicate  (comparable  with  the  silicate  portion  of  sodalite,  (fee.)  with 
a  sodium  alumino-disilicate  (analogous  to  natrolite  minus  water).  A 
few  analyses  (amongst  them  IV  and  V  now  given)  represent  a 
slightly  more  basic  type  with  the  formula 

K^NaigAlgoSiogOgo  =  2K2Al2Si2j09  +  9Na2A]2Sio08. 

L.  J.  S. 

Mineralogy  of  Iron  Mine  Hill,  Rhode  Island.  B.  L.  Johnson 
and  CiiAULES  Hyde  Waruen  {Avier.  J.  >Sci.,  1908,  [iv],  25,  1 — 38). — 
In  an  account  of  the  geology  and  petrography  of  Iron  Mine  Hill,  near 
Cumberland  in  Rhode  Island,  a  detailed  description  is  given  of  the 
ultra-basic  igneous  rock  called  cumberlandite,  which  consists  of  olivine 
(46%),  labradorite  (9%),  magnetite  (20^%),  and  ilmenite  (18%),  with 
some  spinel  (.'3i%)  and  metallic  sulphides  {]%).  Analysis  I  of  the 
olivine  shows  it  to  be  the  iron-rich  variety  hyalo.siderite.  Analysis  II 
is  of  the  fresh,  unaltered  cumberlandite.  Chloritic  (anal.  Ill), 
acLinolitic,  and  serpentine  (anal.  IV)  types  of  alteration  of  the 
cumberlandite  (uc  distinguished.  The  altered  rock  is  traversed  by 
narrow  veins  of  secondary  minerals,  which  are  mainly  actinolite 
(anal.  V),  clinochlore,  and  hortonolite  (VI)  : 
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SiOg. 

TiOa. 

AI2O3. 

FejOa. 

FeO. 

MnO. 

MgO. 

CaO. 

K2O. 

Na.20. 

H2O. 

Total. 

Sp.  gr. 

I. 

3716 

007 

— 

012 

31  38 

0-40 

31-16 

trace 

— 

— 



100  03* 

3-728 

II. 

22-35 

10-00 

5-26 

14-05 

28-84 

043 

16-10 

1-17 

0-10 

0-44 

0-42 

99-2(;t 

3-92—4-0 

III. 

20-89 

9-57 

6-93 

17-81 

26-04 

— 

15-65 

0-96 

nil 

trace 

2-71 

100-64 

3-80—3-85 

IV. 

19-08 

9-76 

6-75 

19-25 

21-42 

0-40 

16-83 

n.  d. 

trace 

trace 

4-77 

99  32 

3-56-3-65 

V. 

56-00 

trace 

1-00 

0  10 

7-14 

0-10 

20  52 

14-03 

trace 

0-50 

0-SO 

100-191 

3-062 

VI. 

33-2- 

trace 

— 

0-37 

49-32 

1-60 

16-08 

— 

— 

— 

n.d. 

100-54 

4  054 

*  Also,  insoluble  felspar  0  34 z^'. 

t  Also  (not  included  in  totalx'VgOa,  0  18  ;  UroOg,  trace  ;  CO2,  0-02  ;  P2O5,  002  ;  S,  0  38  ;  Zn,  0-71; 
Cu,  0-OS;  Co  +  Ni,  0-Os;  Pb,  trace, 
t  Also,  trace  of  fluorine (?). 

This  analysis  of  actinolite  gives  ratios  agreeing  closely  with  those  of 
Penfield  (Abstr.,  1907,  ii,  102).  The  hortonolite  is  a  dark  resinous 
mineral  with  distinct  cleavages  in  two  directions  at  right  angles  ;  in 
small  fragments,  it  is  pale  yellow  by  transmitted  light.  The  occurrence 
of  this  rare  member  of  the  olivine  group  as  a  secondary  vein  mineral 
is  of  interest.  L.  J.  S. 

The  Volcano  of  Siroua,  in  the  Morocco  Atlas.  Louis  Gentil 
(Compt.  rend.,  1908,  146,  185 — 187). — A  description  is  given  of  this 
extinct  volcano,  the  rocks  of  which  belong  to  two  series,  trachytic 
and  phonolitic.  Analyses  are  given  of  a  biotite-trachyte  and  of  a 
haiiyne-segirite-phonolite.  L.  J.  S. 

Origin  of  Laterite.  Jean  Chautard  and  Paul  Lemoine  {Compt. 
rend.,  1908,  146,  239 — 242). — The  products  of  decomposition  of  rocks 
are  different  in  temperate  and  in  tropical  regions  ;  in  the  former  they 
consist  of  aluminium  and  iron  hydroxides,  and  in  the  latter  of  aluminium 
silicates  (clays).  The  products  in  tropical  regions  consist  of  bauxite 
and  latei'ite,  which  are  analogous  in  constitution,  and  are  of  importance 
as  ores  of  aluminium  and  iron  respectively.  Twelve  analyses  by 
F.  Pisani  are  given  of  rocks  and  their  decomposition  products  from 
Guinea ;  the  following  are  selected  as  examples.  I  and  II  are  of 
fresh  diabase,  and  la  and  Ila  of  the  laterite  which  has  been  dei'ived 
from  the  same  rocks  : 


Loss  on 

Si02. 

TiOj. 

AI2O3. 

Fe203. 

FeO. 

CaO. 

MgO. 

K2O. 

NagO. 

P2O5. 

ignition. 

Total. 

I. 

51-80 

1-56 

13-83 

— 

9-80 

11-21 

7-85 

0-68 

2-27 

0-06 

0-50 

99-56 

la. 

12-60 

3-24 

34-71 

22-78 

1-26 

0  63 

0-16 

0-32 

0-14 

— 

23-70 

99-54 

II. 

48-51 

2-96 

14-18 

2-40 

10-35 

8-00 

6-05 

0-67 

4-51 

0-13 

8-12 

lfiO-75 

Ila 

5-52 

9-05 

34-10 

2713 

1-26 

— 

0-65 

0-26 

0  25 

— 

22-50 

100-72 

Assuming  the  titanium  dioxide  to  be  the  most  stable  and  constant 
constituent,  it  will  be  seen  from  these  analyses  that  the  decomposition 
has  resulted  in  the  removal  of  the  calcium,  magnesium,  and  alkalis,  a 
removal  of  about  four-fifths  of  the  silica,  and  a  sliglit  removal  oF  alumin- 
ium and  iron  ;  the  percentage  amounts  of  the  latter  being  relatively 
increased.  The  aluminium  is  present  as  minutely  crystallised  hydrargil- 
lite  (Al.^Og.SHgO),  and  the  silica  is  free.  The  process  of  lateritisation 
therefore  consists  in  the  removal  of  certain  constituents,  and  in  the 
oxidation  and  hydration  of  others.  L.  J.  S. 

The  Williamstown  Meteorite.  Edwin  E.  Howell  {Amer.  J. 
Sci.,  1908,  [iv],  25,  49— 50).— This  meteoric  iron  was  found  on  25th 
April,  1892,  near  Williamstown,  Grant  Co.,  Kentucky.  It  weighed 
about  31  kilos.,  with  D^*l.     The  structure  is  that  of  a  typical  octa- 
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hedrite  of  medium  coarseness.  Bauds  of  kamacite,  tsenite,  and 
plessite  are  visible  on  the  etclied  surfaces,  with  here  and  there  nodules 
of  troilite,  some  of  which  enclose  carbonaceous  matter  and  are  sur- 
rounded by  a  skin  of  schreibersite.     Analysis  by  W.  Tassin  gave  : 

Fe.  Ni.  Co.  Cu.  Cr.  P.  S.  C.  Si.         Total. 

91-54         7-26         0-52         0-03         0'05         0-12         Oi7         0-004      trace      99-694 

L.  J.  S. 

The  Ainsworth  Meteorite.  Edwin  E.  Howell  {Amer.  J.  Sci., 
1908,  [iv],  25,  105 — 107). — This  meteoric  iron,  which  weighed  10-65 
kilos.,  was  found  in  the  winter  of  19U6-7  near  Ainsworth,  in  Brown 
Co.,  Nebraska.  The  structure  is  octahedral,  with  very  wide  bands  on 
the  surface  of  which  a  minute,  octahedral  structure  is  also  evident, 
Troilite  and  schreibersite  are  present.  Analysis  by  W.  Tassin  gave  : 
Fe  Ni.  Co.         Cu.  P.  S.  Cr.  Si.  C.        Sp.  gv. 

92-22        6-49        0-42        Q-Ol        0-28        0-07         O'Ol         0  05        0-09         7 -85 

L.  J.  S. 


Physiological    Chemistry. 


Cheyne-Stokes  Respiration.  Marcus  S.  Pembrey  {J.  Pathol. 
Bacteriol,  1908,  12,  258— 265).— This  type  of  breathing  is  not 
necessarily  pathological,  but  is  a  sign  of  decreased  excitability  of  the 
nervous  .system.  Carbon  dioxide  increases,  and  oxygen  diminishes, 
until  the  depressed  cells  of  the  respiratory  centre  are  stimulated  to 
produce  shallow  and  inefficient  respiratory  efforts,  so  that  the  increase 
of  carbon  dioxide  and  decrease  of  oxygen  in  the  blood  still  continue  ; 
this  in  time  increases  the  respiratory  eifoi'ts,  and  culminates  in 
dyspnceic  breathing,  which  sweeps  out  the  carbon  dioxide  and 
increases  the  oxygen  taken  in  ;  the  stimulation  of  the  centre  wanes, 
and  finally  apncea  sets  in  until  the  same  series  of  events  is  repeated. 
This  view  is  supported  by  analyses,  and  numerous  tracings  of  the 
respiratory  movements  are  given.  W.  D.  H. 

Equilibrium  between  the  Cell  and  its  Environment,  with 
Special  Reference  to  Red  Blood  Corpuscles.  Benjamin  Moore 
aud  llicRBEUT  E.  RoAF  {JJlo-Ohem.  /.,  1908,  3,  55  — 81).— The 
membrane  tlieoiy  fails  to  explain  many  plionomena,  such  as  the 
difference  in  composition  of  the  electrolytes  within  and  without  the 
cell,  and  the  variations  they  undergo  in  different  media.  The  view  is 
advau(;ed  that  adsorpates,  or  cheiuical  combinations,  are  formed  within 
the  coll  between  the  electrolytes  and  the  proteins.  These  constituents 
\indergo  rever.siblo  changes  of  association  and  dis.-ociation  with  altera- 
tions of  osmotic  pre.ssure  ;  the  lange  varies  for  each  constituent,  and 
within  it  labile  changes  are  alone  possible.  Drugs,  toxins,  and  other 
agencies  produce  otlier  adsorpates  or  compounds  which  upset  cell- 
metabolism,  on  account  of  their  stability  at  given  osmotic  pre^snres. 

W.  D.  H. 
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Proteic  Acids  in  Blood.  J.  Browinski  {Zeitsch.  physiol.  Chem., 
1908,  54,  548 — 549). — The  proteic  acids  of  Bondzyriski  and  othere, 
which  are  discoverable  in  human  urine,  occur  also  in  the  urine  of  the 
horse.  They  can  also  be  detected  in  the  blood-serum  of  the  horse 
after  proteins  have  been  removed  by  acidification,  boiling,  and  filtering. 
They  are  not  identical  with  urochrome.  W.  D.  H. 

Researches  in  Phagocytosis.  Hartog  J.  Hamburger  and  E. 
Hekma  {Proc.  k.  Akad.  Wetensch.  Amsterdam,  1907,  10,  144— 166).— The 
activity  of  the  cells  was  determined  by  counting  the  percentage  which 
took  up  carbon  particles.  The  addition  of  water  lessens  this  activity, 
but  replacement  of  the  cells  in  their  own  serum  restores  it  either 
wholly  or  partly.  A  heightening  of  the  concentration  of  the  serum  by 
salt  similarly  damages  the  cells,  and  again  restoration  occurs  when 
they  are  returned  to  their  own  serum.  In  solutions  of  0  9%  sodium 
chloride,  the  phagocytic  power  is  about  equal  to  that  in  serum.  In 
some  cases,  chemical  action  rather  than  osmotic  changes  alters 
phagocytic  power;  thus  Ca  ions  and  al-o  OH  ions  increase  it.  Na 
ions  are  not  harmful  to  leucocytes,  although  Loeb  found  they  were  to 
larvae,  heart  muscle,  &c.  W.  D.  H. 

Variations  in  the  Proteolytic  Activity  of  Pancreatic  Juice. 
LuciEN  Camus  and  EuGi:NE  Gley  (/.  Physiol,  et  Pathol,  gen.,  1907, 
987 — 998). — Tlie  juice  secreted  under  the  influence  of  secretin  is 
not  always  without  action  on  proteins.  When  the  secretion  ceases 
after  the  first  injection,  the  first  portion  of  that  secreted  as  a  result  of 
a  second  injection  is  slightly  active,  digesting  egg-white  more  or  less 
completely  in  thirty-six  to  forty-eight  hours.  If  the  second  injection 
is  made  before  the  effect  of  the  first  has  passed  off,  the  juice  is 
inactive.  The  juice  which  is  secreted  under  the  influence  of  an 
injection  of  Witte's  peptone,  or  pilocarpine,  is  always  slightly  active, 
the  secretion  of  active  juice  alternating  with  periods  of  the  secretion 
of  inactive  juice.  The  addition  of  potassium  oxalate  to  the  juice, 
suflScient  in  amount  to  precipitate  all  its  calcium  salts,  hinders,  but 
does  not  abolish,  its  proteolytic  activity.  W.  D.  H. 

Calcium  Metabolism.  S.  W.  Patterson  {Bio-Chem.  J.,  1908,  3, 
39 — 54). — A  diet  of  oatmeal  and  maize  produces  calcium  starvation  in 
rabbits,  but  the  blood  undergoes  no  loss  of  calcium.  The  bones, 
however,  lose  calcium.  In  experiments  on  rabbits  and  men,  the 
conclusion  is  drawn  that  the  bones  are  the  seat  of  calcium  stoi-age. 

W.  D.  H. 

Pate  of  Carbon  Acids  in  the  Dog.  I.  Normal  c?^a-Amino- 
acids.  II.  Methylated  c/^a-Amino(Normal)-acids.  III. 
Methylated  c/Z-a-Amino-acids  containing  Side-Chains.  IV. 
Dimethylated  fZZ-a-Amino(Normal)-acids.  V.  Synthesis  of 
Acetoacetic  Acid  by  Perfusion  through  the  Liver.  Ernst 
Frikdmann  (Beitr.  chem.  Physiol.  Path.,  1908,  11,  151 — 157,  158 — 176, 
177—193,  194—201,  202— 213).— Dogs  were  fed  by  the  mouth  on  the 
various  acids,  and  the  urine  examined  for  the  substances  given ;  the 
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C  :  N  ratio  was  also  taken  as  a  guide  as  to  whether  the  materials 
administered  had  passed  into  the  urine.  I.  Glycine,  c?/-alanine, 
c^Z-amino-TO-butyric  acid,  (/^amino-w-valeric  acid,  and  t^^amino-w-hexoic 
acid  were  given.  Thirteen  %  of  the  last-named  substance  passed 
into  the  urine ;  the  remaining  acids  were  almost  completely  broken 
down  in  the  body. 

II.  In  the  second  series,  sarcosine,  f/Z-a-methylamino-propionic, 
-butyi^ic,  -valeric,  and  -hexoic  acids  were  given.  The  first  two  were 
found  in  the  urine  to  about  one-third  of  the  amount  given.  The  last 
three  left  the  body  almost  unchanged. 

III.  In  the  third  series,  (yZ-a-amino?sobutyric  acid,  f/^-a-methylamino- 
Movaleric  acid,  f//  a-iiiethylamino-/3-ujethylvalfric  acid,  and  rfZ-a-methyl- 
amino-y-methylvaleric  aciJ  were  given.  The  presence  of  a  second 
tertiary  hydrogen  atom  increases  the  ability  of  the  organism  to  decom- 
pose the  acid  given ;  this  is  still  more  the  case  when  the  tertiary 
hydrogen  atom  is  in  the  /^-position  to  the  carboxyl  group. 

IV.  Dimethylaminoacetic,  d^a-dimethylamino-n-propionic,  dl-a-di- 
methylamino-?z-butyric,  (i^-adimethylamino-?i-valeric  and  rf^-a-dimethyl- 
amino-'Ji-hexolc  acids  were  given.  On  the  average,  about  50%  of  the  sub- 
stance administered  was  excreted  as  such.  The  introduction  of  the  second 
methyl  group  does  not  therefore  increase  the  difficulty  of  the 
organism  to  deal  with  the  acids. 

V.  This  research  is  on  rather  different  lines  to  the  four  which  precede 
it.  The  liver  was  perfused  with  a  mixture  of  Ringer's  fluid  and  blood 
to  which  various  substances  were  added  (alcohols,  aldehydes,  organic 
acid,  &c.)  ;  many  of  these  lead  to  the  appearance  of  acetone  in  the 
issuing  fluid.  Of  those  investigated,  only  acetaldehyde  and  aldol  led 
also  to  the  appearance  of  acetoacetic  acid.  In  the  case  of  the  first  of 
these,  aldol  is  probably  first  formed  as  a  condensation  product. 

W.  D.  H. 

Production  of  Fat  from  Proteins.  Estimation  of  Pat. 
Elly  a.  Bogdanoff  {J.  Landw.,  1908,  56,  53 — 87).— The  results  of 
experiments  with  pigs  indicated  that  mixed  food.s  very  rich  in  proteins 
had  very  slight  fattening  effect.  It  is,  however,  considered  probable 
that  a  certain  amount  of  fat  can  be  formed  from  protein. 

In  estimating  the  amounts  of  fat,  the  substance,  cut  thin  and  dried 
at  97 — 100°,  is  first  kept  in  contact  with  other  for  some  hours.  It  is 
then  cut  into  smaller  pieces,  and  again  extracted.  The  residue  is  then 
finely  ground,  extracted  with  ether  for  two  days  in  a  Soxhlet  apparatus, 
after  which  it  is  treated  with  boiling  alcoliol  for  two  days  or  longer. 
The  re.'^idue  obtained  by  distilling  the  alcoholic  extract  is  extracted 
with  ether,  and  all  tlie  etlier  extracts  united.  The  substance  is 
practically  free  from  fat  after  the  above  treatment.  Traces  of  fat  can, 
however,  be  obtained  by  Doruieyer's  artificial  digestion  method,  followed 
by  extraction  with  ether.  N.  H.  J.  M. 

Parenteral  Nitrogenous  Metabolism.  I.  Leonor  Mioiiaelis  and 
PtTicK  RoNA  {I'Jlwjn-s  Arrhiv,  190S,  121,  16.3—168).— In  a  (login  nitro- 
genous equilibrium,  half  of  the  milk  iti  tiio  diet  used  during  the  fiist 
period  of  the  researcli  was  witlidiawn,  jind  a  subcutaneous  injection 
of  the  cox'responding  (juantity  of  caseinogen  substituted.     There  was  a 
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great  increase  in  nitrogenous  excretion,  although  no  caseinogen  as 
such  passed  into  the  urine.  The  injected  protein  is  believed  to  have 
been  katabolised,  and  at  the  same  time  some  of  the  nitrogenous  break- 
down is  attributed  to  a  toxic  action  ;  the  animal  gave  indications  of  this 
by  a  rise  of  temperature  and  other  symptoms.  The  most  noteworthy 
effect,  which  was  subsequently  confirmed  on  other  animals,  was  a 
swelling  of  the  mammary  glands,  leading  in  some  cases  to  actual  milk 
formation.  This  suggests  that  the  mammse  do  not  actually  form 
caseinogen,  but  are  merely  the  seat  of  its  excretion.  W.  D.  H. 

Protein  Synthesis  in  Animals.  Yaldemar  Henriques  {Zeitsch. 
physiol.  Chem.,  1908,  64,  406 — 422). — If  animals  are  fed  with  the 
abiuretic  products  of  protein  cleavage  obtained  by  the  action  of  trypsin 
and  erepsin,  they  remain  in  nitrogenous  equilibrium,  or  may  even  put 
on  nitrogen.  If  these  products  are  boiled  for  six  hours  with  20% 
sulphuric  acid,  they  retain  this  property ;  but  after  seventeen  hours' 
boiling  they  lose  it.  What  this  means  exactly,  it  is  impossible  to  say. 
It  was,  however,  noticed  that  the  tryptophan  reaction  remained 
unchanged  in  the  products  capable  of  utilisation.  W.  D.  H. 

The  Value  of  Amides  in  Carnivora.  W.  Voltz  and  G.  Yakuwa 
{PJlwjer's  Archiv,  1908,  121,  117—149.  Compare  Abstr.,  1907,  ii, 
109). — A  mixture  of  ammonium  acetate,  acetamide,  and  glycine 
increases  the  absorption  of  nitrogenous  material ;  asparagine  does  not 
influence  nitrogenous  katabolism  until  after  its  administration  ceases, 
and  then  it  is  lessened  ;  acetamide  increases  nitrogenous  katabolism, 
and  ammonium  acetate  has  a  still  more  marked  effect ;  glycine  has  no 
effect.  W.  D.  H. 

Chemical  Studies  on  Growth.  IV.  Transformation  of 
Glycogen  by  Enzyme  Action  in  Embryonic  Tissues.  Lafayette 
B.  Mendel  and  Tadasu  Saiki.  V.  Autolysis  of  Embryonic 
Tissues.  VI.  Purines,  Pentose,  and  Cholesterol  of  Eggs. 
VII.  Catalase  in  Embryonic  Tissues.  VIII.  Lipase  in 
Embryonic  Tissues.  IX.  Embryonic  Muscular  and  Nervous 
Tissues.  Lafayette  B.  Mendel  and  Charles  S.  Leavenworth 
{Amer.  J.  Physiol.,  1908,  21,  64—68,  69—76,  77—84,  85—94, 
95—98,  99—104.  Compare  Abstr.,  1907,  ii,  895).— Embryo  pigs 
were  used  throughout. 

IV.  The  embryonic  muscle  contains  glycogen  at  an  earlier  date 
than  the  liver,  and  when  digested  with  glycogen  causes  more  of  it  to 
disappear ^than  in  the  case  of  the  liver.  In  later  embryonic  life,  the 
liver  acquires  its  characteristic  capacities,  and  overtakes  the  muscles 
in  efficiency.  These  organs  were  not  freed  from  blood,  but  in  all  cases 
the  glycogen  digesting  power  of  the  blood  is  relatively  small. 

V.  Experiments  on  autolysis  were  confined  to  the  liver ;  autolysis 
in  the  foetal  liver  is  less  rapid  than  that  in  the  adult  ;  this  is  not  due 
to  lack  of  autolytic  ferments,  but  to  the  want  of  development  of  acid, 
which  in  its  turn  may  be  attributable  to  scarcity  of  carbohydrate.  If 
the  acidity  is  artificially  equalised  in  the  two  cases,  autolysis  proceeds 
at  an  equal  velocity  in  both. 
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Vr.  The  figures  given  adduce  further  evidence  of  the  progressive 
synthesis  of  purines  during  embryonic  growth,  and,  as  in  adult  and 
embryo  organs  already  examined,  guanine  and  adenine  predominate. 
The  yield  of  pentose  (absent  in  fresh  eggs)  increases  as  nucleo-proteins 
are  elaborated.  There  is  no  evidence  that  a  synthesis  of  cholesterol 
occurs  in  the  development  of  the  chick ;  that  present  in  early  stages 
appears  like  other  lipoids  of  the  yolk  to  di.-appear,  acting  as  sources 
of  energy  in  growth. 

VII.  Any  difference  in  the  amount  of  oxygen  liberated  from 
hydrogen  peroxide  by  embryonic,  as  compared  with  adult,  organs 
appears  to  be  due  to  extraneous  causes  (for  example,  the  inhibiting 
influence  of  acid)  rath-r  than  to  an  absence  of  catalase  in  the 
embryonic  tissues. 

VIII.  Lipase  is  present  at  an  early  stage  in  the  embryonic  liver 
and  intestine  ;  but  the  action  of  extracts  is  less  pronounced  than  that 
of  those  obtained  from  full-grown  animals. 

IX.  Embryonic  tissues  are  i-elatively  rich  in  water.  Creatine  is 
present  in  the  embryonic  muscle,  but  in  less  amount  than  in  the  adult. 
AmoDg  the  purine  bases,  adenine  and  guanine  pi'eponderate  as  in  other 
tissues.     Hypoxanthine  is  free  in  the  tissue  as  in  the  adult. 

W.  D.  H. 

Importance  of  Calciura  Salts  for  the  Growing  Organism. 
Hans  Ahon  and  Egbert  Sebauer  (Biocheni.  Zeitsch.,  1908,  8, 
1 — 28). — The  amount  of  lime  required  by  a  growing  mammal  is  at 
least  1"2%  of  the  increase  in  body  weight.  The  same  diet  may  at  one 
time  contain  enough  lime,  when  given  in  small  quantity,  so  as  to 
produce  but  little  growth,  and  at  another  time,  when  given  in  large 
rations,  it  may  not  contain  enough  lime,  on  account  of  the  more  rapid 
increase  in  body  weight.  The  body  as  a  whole  is  not  aifected  by  a 
shortage  of  lime ;  the  effects  are  limited  to  the  skeleton  (possibly  the 
brain  is  also  affected  to  some  extent).  The  bones  do  not  weigh  less, 
but  contain  less  organic  substance  and  more  water  than  normal  ones. 
The  dry  substance  of  the  skeleton  of  lime-starved  animals  also  contains 
a  smaller  percentage  of  ash  than  that  of  normal  animals,  but  the 
proportion  of  calcium  in  the  ash  is  not  appi'cciably  decreased. 
These  chemical  changes  agree  with  those  observed  in  rachitic  bones. 

G.  B. 

Nitrates  in  Vegetable  Poods,  Cured  Meats,  and  Elsewhere. 
William  D.  LlicnARDSON  (/.  Amer.  Chem.  Soc,  1907,  29, 
1757 — 1767). — The  results  of  a  large  number  of  determinations  of 
nitrates  in  different  foods  (fruits,  vegetables,  and  cured  meats),  showed 
that  with  a  diet  consisting  of  fresh  vegetables,  the  equivalent  of  1  to  2 
gi-ams  of  sodium  nitrate  could  be  consumed  daily.  Smaller  amounts 
of  nitrates  could  bo  consumed  with  a  diet  consisting  partly  of  cured 
meats,  .so  that  the  quantities  of  nitrates  in  the  latter  must  be  considered 
harmless.  N.  H.  J.  M. 

The  Substitution  of  Bromine  by  Chlorine  in  the  Animal 
Body.  M.  BoNiNCEU  (C//ew.  Zenir.,  1907,  ii,  1539  ;  from  Zeitsch.  exper. 
Path.  77iei'.,  1907,  4,  414—418). — In  absolute  chlorine  hunger  in  the 
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do^,  bromine  can  take  its  place  ;  even  in  the  blood  serum,  chlorides 
are  replaced  by  bromides.  Cumulation  of  the  lialogen  was  not 
observed.  W.  D.  H. 

The  Cell  and  its  Medium.  III.  Inorganic  Salts  of  the 
Protozoan  Cell  and  its  Medium.  Amos  W.  Peters  {Ame7\  J. 
Physiol.,  1908,  21,  105 — 125). — Paramcecia  were  placed  in  pure 
distilled  water  which  was  frequently  changed,  the  organisms  being 
at  each  change  separated  by  the  centrifuge.  Mere  centrifugalising 
was  found  to  produce  no  injury.  In  spite  of  this,  the  animals 
contaminated  the  water  ;  this  was  due  to  the  diffusion  outwards  of  the 
salts  of  the  cells,  and  this  led  to  loss  of  movement  aud,  finally,  death. 
Moderate  withdrawal  of  the  salts  is  harmless.  W.  D.  H. 

[Amount  of]  Arginine,  Lysine,  and  Histidine  in  the 
Hydrolytic  Products  of  Various  Animal  Tissues.  Alfred  J. 
Wakeman  (/.  Biol.  Chem.,  1908,4,  119 — 147). — Variations  occur  in 
the  yield  of  these  three  substances  from  different  tissue  proteins. 
The  groirp  (or  groups)  in  the  protein  molecule  which  yield  the  bases  is 
large  in  the  case  of  muscle,  and  small  in  that  of  the  kidney ;  but  in 
the  same  organ  of  different  species  of  animal,  the  variations  are  very 
small.  In  pathological  organs,  even  when  gross  changes  occur,  as  in 
acute  atrophy  of  the  liver,  the  composition  of  the  liver  protein  is  not 
essentially  changed  so  far  as  the  amount  of,  and  proportion  between, 
the  bases  is  concerned,  and  the  amount  of  histidine  is  least  influenced 
by  degenerative  changes.  W.  D.  H. 

The  Work  of  the  Intestinal  Muscle.  Otto  CoHNnEiii  {Zeitsch. 
j)]il/siol.  Chem.,  1908,  54,  461 — 480). — The  production  of  carbon  dioxide 
in  the  normal  movements  of  the  intestine  is  from  20  to  36  mg.  per 
100  grams  of  muscle  per  hour.  This  is  about  one-tenth  of  that  found 
in  striped  muscle,  and  from  1/20  to  1/70  of  that  produced  by  glandular 
activity.  The  movements  were  made  to  occur  by  placing  the  intestine 
in  oxygenated  Ringer's  solution.  W.  D.  H. 

Formation  of  Dextrorotatory  Lactic  Acid  in  Autolysis. 
III.  In  Muscle.  Katsuji  Inouye  and  K.  Kondo  {Zeitsch.  physiol. 
Chem.,  1908,  54,  481 — 500). — During  autolysis  of  rabbit's  aud  bird's 
muscle,  there  is,  as  in  rigor  mortis,  a  formation  of  sarco-lactic  acid, 
even  in  the  presence  of  chloroform  water.  Later  (about  the  seventh 
day  of  autolysis),  the  amount  diminishes.  In  the  muscles  of  cold- 
blooded animals  (fish),  the  same  occurs,  but  the  increase  is  not  so 
marked.  The  same  occurs  in  filtered  extracts  of  the  muscles,  and 
therefore  the  acid  cannot  be  a  product  of  cellular  activity.  The 
action  is  regarded  as  due  to  a  ferment,  and  the  source  of  the  acid  to  be 
both  carbohydrate  and  protein.  W.  D.  H. 

Vagus  Inhibition  and  the  Output  of  Potassium  from  the 
Heart.  William  H.  Howell  and  W.  W.  Duke  {Amer.  J.  Physiol., 
1908,  21,  51—63.  Compare  Abstr.,  1807,  ii,  110).— If  the  isolated 
mammalian    heart    is    perfused   with    Locke's   fluid   and   the   vagus 
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stimulated,  the  increase  in  potassium  of  the  fluid  may  amount  to 
as  much  as  29%,  It  is  believed  that  the  inhibiting  inOuence  of  the 
vagus  is  due  to  the  liberation  of  potassium  in  diffusible  form,  and  it 
is  the  potassium  which  inhibits  the  heart.  The  amount  of  calcium  in 
the  circulating  fluid  does  not  alter.  Stimulation  of  the  accelerator 
nerves  causes  no  increase  in  the  amount  of  potassium  in  the  circulating 
fluid.  W.  D.  H. 

Carbon  Dioxide  in  the  Regulation  of  the  Heart  Rate.  Yandell 
Henderson  (J mer.  /.  Physiol,  1908,21,  126— 156).— In  dogs  under 
artificial  respiration,  the  development  of  shock  is  dependent,  not  upon 
the  extent  of  injury,  or  the  intensity  of  stimulation  of  afferent  nerves, 
but  on  the  rate  of  pulmonary  ventilation.  Diminution  in  the  amount 
of  carbon  dioxide  in  arterial  blood  increases  the  heart  rate  up  to  cardiac 
tetanus,  and  by  regulation  of  the  rate  of  pulmonary  ventilation  the  heart 
can  be  adjusted  to  any  desired  rate  of  beat.  The  hypothesis  is  presented 
that  acapnia  (this  is,  diminution  of  carbon  dioxide  in  the  blood  and 
tissues  resulting  from  byperpnceaand  from  exhalation  of  carbon  dioxide 
from  exposed  viscera)  is  the  cause  of  surgical  shock.  W.  D.  H. 

The  Iron  of  the  Liver.  V.  Scaffidi  [Zeitsch.  physiol.  Chem.,  1908, 
54,  448 — 460). — One  hundred  grams  of  rabbit's  liver  contains  9  mg. 
of  iron  ;  there  are  on  the  average  19  mg.  of  iron  para-nucleinates  in  the 
whole  liver.  The  nucleo-probein  contains  from  0'18%  to  0"44%  of  iron. 
In  animals  treated  with  iron  pu"a-nucleinate,  this  rises  to  1"1%.  The 
quantity  of  iron  in  the  nucleo-pi'otein  is,  however,  not  pi'oportional  to  the 
total  iron  of  the  liver.  Although  the  amount  of  iron  in  the  nucleo- 
protein  is  thus  variable,  the  percentage  of  phosphorus  is  constant. 

W.  D.  H. 

Nature  of  the  Pat  in  Normal  and  Pathological  Human 
Livers.  Perciyal  Hartley  and  A.  Mavrogordato  (J.  Path. 
Bad.,  1908,  12,  371— 377).— The  iodine  value  of  the  higher  fatty 
acids  from  adipose  tissue  is  6.")  ;  that  from  the  normal  liver  115 — 120. 
When  the  amount  of  fat  in  the  liver  is  abnormally  great,  the  iodine 
value  falls.  Whether  this  is  due  to  fat  transported  from  the  adipose 
tissue  or  to  excessive  formation  of  fat  from  carbohydrate  is  discussed, 
but  left  uncertain.  W.  D.  H. 

Perfusion  of  Excised  Kidneys.  IX.  Effects  of  Poisons. 
Torald  Sollmann  and  Robert  A.  Hatcher  {Amer.  J.  Physiol.,  1908, 
21,  37 — 50). — The  ureter  flow  in  excised  kidneys  depends  mainly  on 
glomerular  pressure,  and  the  various  poisons  investi.i,'ated  are  regai'ded 
as  having  their  effect  rather  on  the  vessels  than  on  the  renal 
epithelium.  Chloral,  Hydrastis,  hydrocyanic  acid,  and  juniper  cause 
vaso-dilation  and  increase  of  ureter  flow  j  adrenaline,  sodium  arsenate, 
digitalis,  mercuric  chloride,  and  picric  acid  have  the  reverse  effect. 
Alcoliol,  caffeine,  cantharidin,  carbon  dioxide,  carbon  monoxide,  ergot, 
formaldehyde,  hydrastinine,  and  sodium  thiocyanate  in  the  con- 
centrations used  have  no  effect.  The  effect  of  the  drugs  on  the  intact 
kidney  in  vivo  in  cases  where  the  comparison  is  capable  of  being  made, 
is  stated  to  be  the  same  as  in  the  excised  organ.  W.  D.  H. 
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The  Occurrence  of  Scatole  in  the  Human  Intestine,  Christian 
A.  Hebter  {J.  Biol  Ghevi.,  1908,  4,  101— 109).— Scatole  is  by  no 
means  always  present  in  the  lower  gut  in  either  children  or  adults. 
When  intestinal  putrefaction  is  excessive,  it  is  present,  and  this  is 
sometimes  accompanied  with  increased  formation  of  indole.  When 
indole  is  absent  in  the  fseces,  indican  is  present  in  the  ui-ine  ;  hence 
the  scatole  is  probably  produced  later  in  the  intestine.  Its  formation 
is  due  mainly  to  putrefactive  anaerobic  bacteria.  Certain  strains  of 
the  bacillus  of  malignant  oedema  and  of  B.  putrijicus  form  scatole  ; 
hut  B.  coli  communis  forms  indole,  and  usually  little  or  no  scatole. 
The  conditions  giving  rise  to  the  two  products  are  thus  different. 
The  formation  of  indoleacetic  acid  is  perhaps  a  necessary  step  in  the 
production  of  scatole,  most  bacteria  attacking  it  with  dithculty  if 
at  all.  W.  D.  H. 

Constituents  of  Ox  Bile.  I.  Kurt  Langheld  {Ber.,  1908,  41, 
378 — 385). — A  new  method  is  described  for  treating  the  acids  of  ox 
bile,  which  allows  of  the  isolation  of  more  than  80%  of  the  crude  pro- 
duct in  the  form  of  definite  chemical  compounds.  The  crude  acids  are 
treated  directly  with  alcohol,  which  leaves  the  cholic  acid  undissolved, 
and  after  separation  of  the  fatty  acids  the  remainder  is  esteritied  by 
Fischer's  method.  The  substances  isolated  are  obtained  in  the 
following  percentages  :  cholic  acid,  50'8 ;  palmitic  and  stearic  acids, 
5"4  ;  deoxycholic  acid,  from  the  esters  soluble  in  light  peti^oleum,  1  ; 
deoxycholic  acid,  from  the  insoluble  esters,  20-7.  The  last  is  a 
mixture  of  deoxycholic  acid,  m.  p.  172—173°,  [ajn"  +  53-28°,  and  its 
isomeride,  Mylius's  choleic  acid,  m.  p.  187 — 188°,  [a]g'  + 47-97°,  the 
existence  of  which,  although  denied  by  LatschinoiS  (Abstr.,  1887, 
682)  and  Lassar-Cohn  (Abstr.,  1893,  ii,  220),  is  now  confirmed, 
Myristic  acid  was  not  found  in  the  bile.  G.  Y. 

The  Protein  Hydrolysis  of  Cows'  Milk.  Albert  J.  J. 
Vandevelde  {Bull.  <Soc.  c/iim.  Belg.,  1907,  21,  434 — 458). — The 
author  finds  that  a  3%  solution  of  iodoform  in  acetone  is  the  most 
suitable  reagent  for  use  in  studying  the  enzymes  of  milk.  The 
addition  of  3*3  c.c.  of  this  solution  to  25  c.c.  of  milk  sterilises  the 
latter  completely  without  interfering  with  the  action  of  the  enzyme. 
It  is  shown  that  the  pioteolytic  enzyme  present  in  cows'  milk  is 
capable  of  digesting  about  two-thirds  of  the  proteins  present  in  the 
milk;  the  action  is  limited,  and  does  not  appear  to  be  influenced  by 
the  age  of  the  cow  or  by  the  quantity  of  milk  yielded  by  the  cow. 
The  activity  of  the  enzyme  bears  no  relation  to  the  period  of 
lactation.  W,  P.  S. 

Parent  Substance  of  the  Hippuric  Acid  Produced  in 
Animals.  Haralamb  Vasiliu  [Bied.  Zentr.,  1908,  37,  29—32  ;  from 
Mitt.  Landw.  Inst.  Univ.  Breslau,  1906). — The  chief  source  of  liippuric 
acid  seems  to  be  phenylalanine.  Tiie  fact  that  carnivorous  animals, 
notwithstanding  the  considerable  amounts  of  phenylalanine  present 
in    meat,    eliminate    only    small    amounts    of     hippuric    acid    in    the 


212  ABSTRACTS   OF    CHEMICAL    PAPERS. 

urine  is  shown,  by  an  experiment  made  by  the  author  on  himself,  to 
be  probably  due  to  the  combustion  of  the  benzene  ring. 

N.  H.  J.  M. 

The  Relation  of  Nitrifying  Bacteria  to  the  Urorosein 
Reaction  of  Nencki  and  Sieber.  Christian  A.  Herter  {J.  Biol. 
Chem.,  1908,  4,  239 — 251). — The  uroro.-ein  reaction  sometimes 
(perhaps  always)  depends  for  its  development,  when  the  reaction  is 
induced  by  adding  hydrochloric  acid  to  the  urine,  on  the  pi-esence  of 
bactei'ia  in  that  fluid.  The  bacteria  can  be  isolated,  and  a  pure 
culture  obtained ;  if  this  is  added  to  sterile  urine,  the  typical 
urorosein  reaction  can  then  be  obtained.  These  bacteria  are  capable 
of  forming  nitrites,  and  the  reaction  depends  on  the  liberation  of 
nitrous  acid. 

Doubtless  the  urorosein  chromogen  would  be  more  frequently 
detected  if  nitrites  were  employed ;  the  action  is  probably  due  to 
oxidation,  and  not  to  the  formation  of  a  niti'oso-compound.  Urorosein 
is  distinct  from  scatole-red,  and  its  chromogen  occurs  quite  indepen- 
dently of  the  absorption  of  scatole  from  the  intestine.  The  urorosein 
chromogen  is  indoleacetic  acid,  but  further  evidence  of  this  is 
postponed.  W.  D.  H. 

A  Thermosoluble  Protein  said  to  be  that  of  Bence-Jones. 
L.  Grimeert  (/.  Pharm.  Chim.,  1908,  [vi],  27,  97— 101).— The 
proteins  from  urine,  described  by  various  authors  as  the  albumose  of 
Bence-Jones,  are  not  identical,  and  chiefly  resemble  each  other  in 
being  redissolved  on  heating.  The  solubilities  of  the  protein  in  a  case 
observed  by  the  author  are  compared  with  those  observed  by  other 
French  investigators  (compare  Patein,  Abstr.,  1904,  i,  954).      G.  B. 

Excretion  of  Urochrome  in  Man.  St.  Uo.mbrowski  {Zeitsch. 
physiol.  Chem.,  1908,  54,  390 — 397). — Urochrome  is  precipitated  as  a 
compound  with  cuprous  oxide.  The  nitrogen  in  this  was  determined, 
and  from  this  was  subtracted  the  nitrogen  due  to  the  presence  of 
purine  substances  in  the  precipitate.  Normal  urine  contains  from 
0"45  to  0  47  gi\am  in  the  twenty-four  hours.  In  pneumonia  (1  case), 
the  amount  was  0-78  ;  in  typhoid  fever  (4  cases),  it  rose  to  0-76—  1-05. 

\V.  D.  H. 

Changes  in  the  Bile  Occurring  in  some  Infectious  Diseases. 
Helen  Baldwin  (J.  Biol.  Chem.,  1908,  4,  213— 220).— Although  the 
method  used  (Ritter's)  for  the  estimation  of  the  cholesterol  is  not  con- 
sidered absolutely  accurate,  the  following  facts  were  noted :  the 
increase  in  the  cholesterol  of  the  bile  is  slight  in  cholecystitis  if  there 
is  free  drainage,  and  but  little  disintegration  of  epithelium  colls  is 
present.  Tho  increase  is  marked  when  the  bile  flow  is  obstructed,  and 
the  bile  filled  with  mas.ses  of  degenerating  cells.  Most  of  tho  increase 
is  in  suspension  rather  than  .solution.  Cholecystitis  is  a  common  com- 
plication not  only  in  typhoid  fovcr  as  is  well  known,  but  nlso  in 
pneumonia  and  suppuration  in  vai-ious  parts.  W.   D.  H. 
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Prosecretin  in  Relation  to  Diabetes  Mellitus.  Fkancis  A. 
Bainbridge  (Bio-Chem.  J.,  1908,  3,  82—86). — The  yield  of  secretin 
from  the  duodenal  mucous  membrane  is  almost  or  quite  as  great  in 
diabetic  as  in  non-diabetic  people.  It  is  doubtful  if  the  absence  of 
prosecretin  has  any  causal  relationship  to  diabetes.  In  the  cases 
where  observers  have  failed  to  find  it,  it  is  suggested  that  its  dis- 
appearance is  due  to  rapid  post-mortem  changes.  W.  D.  H. 

Production  of  Glycosuria  in  Rabbits  by  Intravenous  In- 
jection of  Sea- water  made  Isotonic  with  the  Blood.  Theo. 
C.  Burnett  (J.  Biol.  Cheni.,  1908,  4,  57 — 62). — ^The  magnesium  in 
sea-water  is  responsible  for  the  glycosuria  that  follows  its  injection. 

W.  D.  H. 

Metabolism,  Nitrogenous  and  Inorganic,  in  Pancreatic 
Diabetes  in  Dogs.  W.  Falton  and  James  Lyman  Whitney  [Beitr. 
chem.  Physiol.  Path.,  1908,  11,  224 — 228). — After  extirpation  of  the 
pancreas  there  is  an  enormous  increase  in  protein  katabolism,  which 
cannot  be  ascribed  to  fever  (as  it  partly  may  in  phloridzin  diabetes), 
nor  to  accidental  occurrence  of  infectious  disease.  This  is  accompanied 
by  a  relatively  large  increase  in  the  mineral  constituents  of  the  vu'ine, 
and  also  a  rise  in  endogenous  uric  acid  formation.  The  tissue  break- 
down appears  to  be  particularly  great,  for  the  tissue  proteins  are 
richer  in  saline  material  than  reserve  proteins.  It  is  possible  that 
bone  atrophy  may  contribute  to  the  result.  W.  D.   H. 

Lactic  Acid  in  Eclampsia.  Julius  Donath  {Zeitsch.  physiol. 
Chem.,  1908,  54,  550), — It  is  pointed  out  that  A.  ten  Doesschate's 
view  (this  vol.,  ii,  122)  that  lactic  acid  is  the  result  and  not  the  cause  of 
convulsions  has  been  advanced  previously  by  the  author.     W.  D.  H. 

The  Purgative  IneflQciency  of  Saline  Cathartics  when 
Injected  Subcutaneously  or  Intravenously.  John  Auer  {J. 
Biol.  Chem.,  1908,  4,  197— 212).— MacCallum  (Abstr.,  1903,  ii,  742; 
1904,  ii,  63,  191,  755)  stated  that  saline  purgatives  have  the  same 
action  whether  they  are  introduced  into  the  alimentary  canal,  or 
injected  subcutaneously  or  intravenously.  This  was  disputed  by  the 
present  author  (Abstr.,  1906,  ii,  876),  but  confirmed  by  Bancroft. 
The  present  paper  is  a  reply  to  the  latter,  and  reaffirms  the  author's 
previous  contentions.  W.  D.  H. 

The  Behaviour  of  Calcium  Formate  and  Acetate  in  the 
Organism.  Attilio  Bonanni  {Chem.  Zentr.,  1907,  ii,  1803  ;  from 
Arch.  Farm,  sper.,  1907,  6,  419  —  443). — The  urine  of  dogs  and  rabbits 
contains  normally  minute  quantities  of  formic  and  acetic  acids.  After 
intravenous  or  subcutaneous  administration  of  the  calcium  salts  of 
these  acids,  the  amount  increases,  but  the  quantity  excreted  is  not 
so  great  as  that  given.  The  actual  quantities  vary  in  the  two 
animals.     Numerical  details  are  given.  W.  D.  H. 

Behaviour  of  Quinine  in  the  Body.  Paul  Grosser  {Biochem. 
Zeitsch.,  1908,  8,  98 — 117).— Great  discrepancies  as  to  what  happens 
to  quinine  in   the  body  occur  in  previous    writings   on  the  subject. 
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Phosphotungstic  acid  precipitates  it  quantitatively  in  the  urine,  and  in 
albuminous  solutions,  such  as  extracts  of  organs,  the  loss  is  almost  2% 
if  protein  material  is  removed  by  the  kaolin  method  of  E.ona  and 
Michaelis.  The  present  observations  were  made  on  people  suffering 
from  malaria.  The  fseces  contain  at  most  1%  of  the  amount  of  quinine 
administered.  If  given  by  the  mouth,  or  injected  into  the  muscles,  a 
quantity  varying  from  8%  to  46%  is  recoverable  in  the  urine.  The 
causes  of  this  extreme  variation  is  far  from  clear.  The  remainder  does 
not  accumulate  in  the  tissues,  but  is  destroyed  there.  Perfusion  of  the 
liver  by  Brodie's  method  with  Ringer's  solution  containing  quinine 
shows  that  the  issuing  fluid  contains  less  than  that  which  enters,  and 
the  liver  has  the  power  of  decomposing  quinine.  W.  D.  H. 

Is  Arsenious  Anhydride,  Introduced  into  the  Animal 
Organism,  Eliminated  Unchanged  or  as  Arsenic  Acid  ? 
Mario  Tonegutti  {Boll,  chim.farm.,  1907,  46,  899 — 908.  Compare 
Abstr.,  1907,  ii,  908). — Arsenious  acid,  when  introduced  into  the 
organism  either  by  ingestion  or  intravenously,  reappears  unchanged 
in  the  urine,  and  is  transformed  into  arsenic  acid  when  the  urine 
is  treated  with  magnesia  mixture.  T.  H.  P. 

The  Influence  of  Potassium  Cyanide  on  Protein 
Metabolism.  Alfred  N.  Richards  and  George  B.  Wallace  [J. 
Biol.  Chem.,  1908,  4,  179— 196).— There  is  an  increase  in  the 
excretion  of  total  nitrogen,  which  is  due  partly  to  the  increased 
muscular  work  associated  with  the  convulsions,  and  partly  to  the 
dyspnoea,  but  mainly  to  a  specific  influence  of  the  poison  on  cell 
metabolism.  The  urea  excretion  runs  parallel  with  that  of  total 
nitrogen,  in  spite  of  interference  with  respiration.  This  affords 
evidence  that  urea  formation  is  not  oxidative.  The  ammonia  output 
varies  within  normal  limits.  There  is  a  distinct  increase  in  preformed 
creatinine ;  creatine  was  also  found  in  the  urine.  Tlie  undetermined 
nitrogen  varies  considerablj',  but  there  is  no  evidence  that  any 
significant  excretion  of  amino-acids  occurs.  Small  doses  of  cyanide 
cause  a  greater  increase  in  oxidised  sulphur  excretion  than  large 
doses,  and  probably  in  the  latter  case  the  increase  in  "  neutral 
sulphur "  occurs  at  the  expense  of  sulphur  which  would  otherwise 
be  oxidised.  W.  D.  H. 

The  Influence  of  Hydrazine  on  the  Intermediary  Metabolism 
of  the  Dog.  Frank  P.  Underhill  and  Israel  S.  Kleiner  (/.  Biol. 
Chem.,  1908,  4,  165 — 178). — In  inanition,  the  dog  excretes  urine,  in 
which  the  ammonia-nitrogen  is  slightly  increased  in  proportion  to  the 
urea-nitrogen.  The  excretion  of  creatinine  varies,  and  tliere  is  a  large 
output  of  creatine.  Allantoin  also  is  a  constant  constitnent  of  such 
urine.  In  hydrazine  poisoning,  the  partition  of  urinary  nitrogen  and 
sulphur  is  only  slightly  different  from  that  which  obtains  during 
inanition.  It  has  no  specific  action  in  ci using  an  elimination  of 
allantoin.  It  causes  fatty  dogonoration  of  the  liver.  Emphasis  is 
laid  on  the  protective  adaptation  of  the  liver  during  hydiazine 
poisoning.  W.  D.  H. 
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Comparison  of  the  Haemolytic  and  Toxic  Action  of  Bel's 
Serum  on  the  Marmot.  Lucien  Camus  and  Eugene  Gley  [Arch, 
internat.  Pharinacodyn.  Ther.,  1905,  15,  159 — 169). — Eel's  serum  is 
globulicidal  and  also  toxic  towards  the  rabbit  and  guiuea-pig.  The 
pigeon,  on  the  other  hand,  is  very  resistant  to  both  actions.  There 
are,  however,  animals,  such  as  the  marmot,  in  which  the  haemolytic 
action  is  slight,  and  yet  the  serum  is  very  toxic.  Moreover,  a  tempera- 
ture sufficiently  high  "to  destroy  the  hsemolytic  power  of  eel's  serum, 
only  lessens  its  poisonous  action.  Not  only  are  toxic  actions  elective, 
but  the  same  is  true  for  immunity.  W.  D.  H. 

Lecithid  Formation.  Preston  Kyes  {Biochem.  Zeitsch.,  1908,  8, 
42 — 46.  Compare  Abstr.,  1907,  ii,  569). — Polemical.  A  reply  to 
Michaelis  and  Rona,  (Abstr.,  1907,  i,  667)  ;  and  Morgenroth  and  Carpi 
(Abstr.,  1907,  ii,  570). — The  author  adheres  to  the  views  he  has 
expressed.  G.  B. 
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Further  Studies  on  Putrefaction.  Leo  F.  Rettger  (/.  Biol. 
Chein.,  1908,  4,  45 — 56). — Real  putrefaction  is  the  work  of  anaerobes. 
Bacillus  tetani  has  little  or  no  putrefactive  action  on  native  proteins. 
B.  aerogenes  capsulatus  attacks  proteins  slightly,  bat  the  change  is  not 
genuine  putrefaction.  B.  putrijicus  and  B.  maligni  osdematis  are  present 
in  normal  fseces  in  small  amount,  and  probably  in  spore  form  only. 
As  spores,  they  are  able  to  resist  the  unfavourable  conditions  of  the 
human  intestine.  W.  D.  H. 

Fermentation  of  Formic  Acid  by  Proteus  vulgaris.  Hartwig 
Eranzen  and  Georg  Braun  {Biochem.  Zeitsch.,  1908,  8,  29 — 39). — 
The  same  amount  of  formic  acid  is  fermented  in  a  given  time  and  at  a 
given  concentration,  whether  the  acid  is  present  as  potassium  or  as 
sodium  salt.  The  velocity  of  the  reaction  is  increased  by  increasing 
the  concentration  of  the  formate.  G.  B. 

Sugar  Formation  and  other  Fermentative  Processes  in 
Yeast.  Ernst  Salkowski  {Zeitsch.  physiol.  Chem.,  1908,  54,  398 — 405. 
Compare  Abstr.,  1889,  1027). — On  autolysis  of  yeast  in  chloroform 
water,  a  fermentable  sugar  is  formed  from  the  carbohydrate  material 
of  the  cells.  The  fluid,  however,  is  Isevorotatory,  but  this  action  is 
not  necessarily  due  to  the  fermentable  sugar,  for  the  fluid  contains  a 
mixture  of  nvxmerous  substances,  such  as  gum,  dextrin,  pentoses, 
purine  bases,  tyi-osine,  lysine,  leucine,  peptone,  and  sometimes  succinic 
acid.  The  sugar  was  identified  as  dextrose  by  separating  it  as  a 
diphenylhydrazone  compound.  W.  D.  H, 
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Constitution  of  Aqueous  Solutions,  and  the  Influence  of 
Salts  on  Alcoholic  Fermentation.  Albert  J.  J.  Vanpevklue 
(Cheni.  Zentr.,  1907,  ii,  1435  ;  from  Bull.  Assoc.  Anciexs  Eleves  del'  Inst. 
Brasserie,  Gand,  13,  83 — 94). — The  velocity  of  the  fermentation  of 
sugar  in  pre-serce  of  various  inorganic  salts  has  been  followed  gravi- 
metrically,  and  the  results  are  expressed  in  tables  in  terms  of  the 
number  of  hours  required  for  the  decomposition  of  three-fourths  of  the 
sugar,  termed  the  "  fermentation  energy."  Wifeliin  concentrations  of 
2 — 10%,  barium  chloiide,  ammonium  sulphate,  magnesium  sulphate, 
and  zinc  sulphate  appear  to  be  without  influence  on  the  velocity  of  the 
fermentation,  but  the  numerous  other  inorganic  salts  investigated 
retard  the  fermentation,  in  some  cases  to  an  extent  approximately 
proportional  to  the  increase  in  the  osmotic  pressure  of  the  solution. 

G.  Y. 

Influence  of  Microorganisms  on  the  Utilisation  of  the 
Insoluble  Phosphates  by  Higher  Plants.  Sante  de  Grazia  and 
A.  Cerza  (Bied.  Zentr.,  1908,37,  85 — 86  ;  from  Staz.  sper.  agrar.  ital., 
1906,  39,  817). — Experiments  with  Aspergillus  niger,  Penicillium 
glaucum,  and  P.  brevicaule  showed  that  the  moulds  have  a  dissolving 
action  on  tricalcium  phosphate.  N.  H.  J.  M. 

Chemistry  of  the  Higher  Fungi.  I.  Trametes  suaveolens. 
Julius  Zellner,  {Monatsh.,  1908,  29,  45 — 54.  Compare  Abstr.,  1904, 
ii,  679;  1905,  ii,  550;  1906,  ii,  572).— Jn  continuation  of  his  in- 
vestigations into  the  chemistry  of  the  fungi,  the  author  has  under- 
taken the  study  of  some  parasitic  fungi,  and  now  gives  an  account  (f 
the  results  obtained  with  Trametes  suaveolens. 

The  fungus  was  gathered  from  willows  in  February  and  March, 
when  full  of  sap,  but  still  free  from  spores.  The  freshly-gathered 
fungus  contains  65 — 67%,  the  air-dried  material  7 — 9%,  of  water. 
When  incinerated,  the  completely  dried  substance  yields  29%  of  ash, 
consisting  chiefly  of  potassium  and  calcium  sulphates  and  carbonates, 
with  smaller  amounts  of  magnesium,  phosphoric  acid,  and  silica,  and 
traces  of  sodium,  iron,  aluminium,  and  chlorine. 

The  light  petroleum  extract  amounts  only  to  0-8%.  The  crude  fat 
is  yellow,  deposits  a  crystalline  substance,  and  gives  the  acid  number 
32-29— 29-40,  and  the  hydrolysis  number  175  2—172-0;  the  small 
amount  of  fatty  acid  obtained  has  the  acid  number  186  1,  and  consists 
chiefly  of  oleic  acid  ;  the  very  small  amount  of  solid  fatty  acids 
obtained  has  m.  p.  74°.  It  is  shown  that  the  powdered  fungus  contains 
a  lipolytic  ferment.  The  soap  from  the  crude  fat,  on  extraction  with 
ether,  yields  a  substance,  m.  p.  158 — 167°,  closely  resembling  tlie 
orgosterol  obtained  from  fly  ajiaric  (Abstr.,  1905,  ii,  550)  ;  it  is  a  mix- 
ture of  two  substances,  of  which  the  less  soluble  in  alcohol, 

C.,,11,,(),1I..0, 
hasm.  p.  165—167°. 

The  alcohol  extract  yields  niycose  and  dextrose,  but  not  mannose  or 
trehulase  (Bourquolot  and  IJcrissey,  Ab.str.,  1905,  ii,  193).  The  resin 
from  the  alcoholic;  extract  gives  coloured  precij'itates  with  metallic 
acetates,  and  a  brown  coloration  with  ferric  chloride. 
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The  a(iueous  extract,  18 — 20"^,  contains  dextrin  or  gum-like  sub- 
stances, pentosans  in  sufficient  amount  to  give  a  strong  f urfuraMehyde 
reaction,  a  ferment  which  hydrolyses  glucosides,  a  diastatic,  and 
probably  an  inverting,  ferment,  and  traces  of  proteins. 

The  fungus  contains  also  amanitol,  previously  found  in  fly  agaric, 
and,  when  distilled  with  very  dilute  sodium  hydroxide,  yields  traces  of 
ammonia  and  probably  trimethylamine.  The  skeleton  of  the  fungus 
does  not  give  the  lignin  reactions.  The  grey  colouring  matter  in  old 
plants  is  insoluble.  G.  Y. 

Supposed  Extracellular  Photosynthesis  of  Carbon  Dioxide 
by  Chlorophyll.  Alfred  J.  Ewart  {Proc.  Roy.  Soc,  1908,  80,  B, 
30 — 36). — A  severe  criticism  of  the  work  of  L'sher  and  Priestley 
(Abstr.,  1906,  ii,  299,  881).  All  forms  of  commercial  gelatin  turn 
pink  in  the  presence  of  decolorised  rosaniline  ;  it  is  on  this  reaction 
that  Usher  and  Priestley  mainly  depended  for  the  detection  of 
formaldehyde  in  their  gelatin  chlorophyll  films.  Moreover,  chlorophyll 
itself,  when  exposed  to  light,  yields  formaldehyde  as  a  decomposition 
product,  whether  in  the  presence  or  absence  of  carbon  dioxide. 

There  is  no  conclusive  evidence  that  living  plant  cells  ever  contain 
hydrogen  peroxide,  the  other  product  of  this  supposed  photosynthesis ; 
it  is  probably  always  destroyed  by  catalase.  The  author  has  also 
failed  to  detect  the  evolution  of  oxygen  from  gelatin  chlorophyll  films 
and  from  dead  cells  of  Elodea  and  VaUisneria  as  described  by  Usher 
and  Priestley.  The  simultaneous  production  of  formaldehyde  and  of 
hydrogen  peroxide  in  a  gelatin  film  appears  to  be  improbable  from  the 
experiments  of  Geisow  (Abstr.,  1904,  i,  289),  who  found  that  these 
substances  interact  with  the  formation  of  carbon  dioxide,  water,  and 
hydrogen.  G.  B. 

Hydrogen  Cyanide  and  the  Assimilation  of  Nitrogen  in 
Green  Plants.  Giro  PtAVENNA  and  Arrigo  Peli  {Gazzetla,  1907,  37, 
ii,  586  —  600). — The  formation  of  hydrogen  cyanide  in  Sorghum  vulgare 
is  traced  to  the  indirect,  simultaneous  action  of  nitrates  and  carbo- 
hydrates, and,  when  these  are  removed,  the  proportion  of  the  acid 
present  diminishes  rapidly.  Light  favours  the  formation  of  hydrogen 
cyanide,  provided  that  the  functions  of  the  chlorophyll  are  not 
impaired.  The  acid  seems  to  be  the  simplest  substance  which  can  be 
detected  as  taking  part  in  the  synthesis  of  proteins.  T.  H.  P. 

Production  and  Physiological  Role  of  Pentosans  in  Plants. 
G.  A.  Calabresi  [Bied.  Zentr.,  1908,  37,  93 — 96  ;  from  Staz.  sper. 
agrar.  ital.,  1906,  39,  69). — Determinations  of  pentosans  were  made 
in  the  different  parts  of  maize,  beet,  and  beans  at  different  periods  of 
growth.  X.  H.  J.  M. 

Constant  Composition  of  Vegetable  Juices  Obtained  by 
Successive  Extractions.  Gustave  Andre  {Compt.  rend.,  1907,  145, 
1349 — 1352). — Experiments  made  with  leaves  of  Valerianella  olitoria 
and  carrots  (roots)  showed  that  the  composition  of  the  extracts,  as 
indicated  by  the  ratios  N  :  extract  and  ash  :  extract,  remained  almost 
the  same  whatever  the  pressure  employed.  N.  H.  J.  M. 
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Nitrate-reducing  Enzyme  in  Green  Plants.  Annie  A.  Irving 
and  EiTA  Hankinson  {Bio-Cheni.  J.,  1908,  3,  87 — 96).— The  presence 
of  a  reducing  enzyme  in  green  plants  is  considered  to  be  established. 
Asparagine  is  regarded  as  a  stage  in  protein  synthesis,  but  the  centres 
for  nitrate  reduction  and  protein  formation  may  be  distinct.  In 
ensilage  the  loss  of  nitrogen  may  be  in  part  due  to  evolution  of 
gaseous  nitrogen,  owing  to  the  distribution  of  the  enzyme  becoming 
less  localised.  Normally,  the  only  conditions  necessary  for  nitrate 
reduction  are  the  presence  of  the  enzyme  and  a  suitable  carbohydrate. 
The  latter  condition  suggests  the  leaf  as  the  centre  for  reduction,  and 
this  agrees  with  the  distribution  of  nitrates  in  the  plant.  Any  hexose 
or  polysaccharide  is  suitable  for  the  supply  of  energy  for  niti'ate 
reduction,  not  as  in  later  stages  of  protein  synthesis,  where  dextrose 
is  the  only  carbohydrate  which,  together  with  asparagine,  can  provide 
the  necessary  basis  for  protein  construction.  W.  D.  H. 

[Composition  of]  the  Pulp  of  Parkia  Biglobosa  :  "  Farine  de 
Nette."  A.  Goeis  and  L.  Crete  {Compt.  rend.,  1908,  146,  187—189). 
— The  substance  is  produced  in  the  fruits  of  Parkia,  and  at  the  period 
of  maturity  is  dry  and  friable.  The  percentage  composition  was  found 
to  be  as  follows  :  water,  4-90 ;  N,  0-624 ;  ash,  4-96  ;  P^Oj,  0-383  ; 
soluble  in  water,  alcohol,  and  carbon  disulphide,  7200,  56-67,  and  1*30, 
respectively.  The  pulp  contains  more  sugar  than  any  other  known 
substance,  the  amount  being  sucrose,  25%,  dextrose  and  Isevulose,  20  5%. 

N.  H.  J.  M. 

Vegetable  Phosphatides  II.  Ernst  Winterstein  and  O. 
HiESSTAND  {Zeitsch.  physiol.  Chem.,  1908,  54,  288 — 330.  Compare 
Abstr.,  1906,  i,  478). — The  phosphorus  compounds  soluble  in  absolute 
alcohol  and  ether  (phosphatides),  obtained  from  the  following  plants, 
have  been  examined.  Cereals,  Avena  sativa,  Lupinus  albus,  L.  luteiis, 
Vicia  sativa,  Pinus  cenibra,  Picea  excelsa,  Boletus  edulis,  Cantharellus 
cibarius,  also  fx'om  the  leaves  of  Aesculus  hippocastanum,  pollen  of 
Alnus  viridis,  Pinus  montana,  and  potato.  The  products  obtained 
from  all  these  sources,  with  the  exception  of  Pinus  cembra,  when 
hydrolysed,  gave  carbohydrates.  The  actual  amount  of  reducing 
carbohydrate  varied  with  the  different  sources ;  thus  Triticum  vulgare 
gave  16%,  Lupinus  albus  13%,  and  L.  luteus  only  1%.  Even  the  same 
material  gave  varying  amounts.  Lecithins  were  also  isolated  in 
addition  to  phosphatides.  It  is  possible  that  the  phosphatides,  which 
gave  only  small  amounts  of  reducing  sugars,  contained  these  in  an 
adsorbed  state. 

Galactose  has  been  isolated  from  cereal  phosphatide,  and  the  presence 
of  dextrose  has  been  proved,  but  it  has  not  been  settled  whether  these 
exist  as  such  in  the  molecule  or  are  derived  from  di-  and  poly- 
saccharides. These  phosphatides  probably  contain  other  nitrogenous 
residues  iu  addition  to  choline.  The  ratio  N  :  P  in  the  phosphatides  is 
practically  the  same  as  in  lecithins.  J.  J.  S. 

Bio-chemistry  of  Barley.  I.  Amylase  of  Resting  Barley. 
John  S.  Ford  and  John  iM.  Guthrie  (./.  Just.  Prening,  190iS,  14, 
Gl — 85). — The  diastatic  activity  of  a  barley  extract  is  largely  increased 
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when  the  digestion  of  the  barley  with  water  is  carried  out  in  presence 
of  (1)  a  salt,  such  as  sodium  or  potassium  chloride,  potassium  sulphate, 
potassium  dihydrogen  phosphate,  or  calcium  sulphate ;  (2)  glycine, 
asparagine,  or  a-alanine,  or  (3)  a  proteolytic  enzyme,  such  as  bromelin, 
animal  trypsin,  or  active  or  inactive  papain.  The-se  substances 
apparently  bring  about  tlie  dissolution  of  an  insoluble,  partially 
occluded  enzyme,  whilst  in  the  case  of  papain,  with  which  the  increase 
in  diastatic  activity  is  especially  marked,  the  amphoteric  proteins 
present  tend  to  prevent  the  destruction  of  amylase,  which  takes  place 
under  other  conditions  of  extraction. 

It  is  further  found  that  considerable  increase  of  amylolytic  activity 
is  exhibited  by  the  filtered  extract  of  barley,  digested  for  twenty  hours 
with  water  containing  an  antiseptic  at  30 — 35°,  instead  of  for  one  hour 
at  18°,  as  in  the  ordinary  aqueous  extraction ;  this  increased  activity  the 
authors  term  "  autodigestion  activity."  The  "aqueous  extraction" 
and  "  autodigestion  "  values  represent  the  algebraic  sum  of  solution 
and  destruction  of  the  enzyme  under  the  conditions  employed,  and  are 
not  a  measure  of  the  amylase,  but  rather  of  other  substances  in  the 
barley.  Various  unsuccessful  attempts  have  been  made  to  produce  a 
marked  increase  in  the  activity  of  barley  extracts,  but  the  results  are 
insufficient  to  disprove  the  existence  of  a  zymogenic  or  inactive  soluble 
variety  of  translocation  diastase. 

By  far  the  greater  part  of  the  amylase  obtained  by  treatment  of 
barley  with  active  papain  is  derived  from  the  endosperm,  the  embryos 
containing  an  insignificant  quantity.  The  enzyme  apparently 
permeates  the  entire  amyliferous  tissue,  but  its  concentration  is  far 
greater  in  the  peripheral  zone  and  aleurone  layer  than  in  the  inner- 
most parts.  The  distribution  of  soluble  salts  in  the  barley  coin  is 
also  ii^regular,  the  relative  amounts,  estimated  by  measuring  the  con- 
ductivity of  their  solutions  in  equal  weights  of  the  various  parts,  being  : 
endosperm,  including  the  aleurone  layer,  1,  embryo,  4,  and  husks,  3. 
Further,  the  salts  in  the  different  parts  vary  in  character,  since,  in 
many  barleys,  the  husks  are  distinctly  alkaline  to  rosolic  acid,  whilst 
the  reactions  of  the  embryos  and  endosperms  tend  towards  faint 
acidity. 

When  an  aqueous  exti"act  of  barley  is  shaken  with  solid  starch,  a 
portion  of  the  translocation  amylase  present  is  adsorbed  by  the  starch, 
the  filtered  extract  exhibiting  diminished  diastatic  activity. 

The  amylolytic  activity  of  barley  does  not  appear  to  be  connected 
with  the  hordein  or  edestin  contained  in  the  barley.  T,  H.  P. 

Importance  of  Sodium  for  Sugar  Beet.  K.  ANDRLfK  and 
Josef  Urban  {Zeitsch.  Zuckerind.  Bohm.,  1908,  32,  208—216). — The 
percentage  of  sugar  in  the  roots  is  high  when  the  roots  contain  high 
amounts  both  of  potassium  and  nitrogen  to  one  of  sodium.  High 
amounts  of  potassium  alone  in  relation  to  one  of  sodium  are  also 
generally  coincident  with  high  percentages  of  sugar ;  the  relation  of 
potassium  to  sodium,  however,  varies  during  growth.  After  sixty-six 
days,  roots  were  found  to  contain  less  potassium  than  sodium,  whilst 
after  one  hundred  and  seventy  days  the  relation  of  potassium  to  sodium 
was  1-82:1. 

15—2 
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The  presence  of  large  amounts  of  sodium  in  roots  is  coincident  witli 
lower  amounts  of  sugar ;  it  is,  however,  not  established  that  the 
greater  assimilation  of  sodium  is  the  cause  of  diminished  sugar 
production.  N.  H.  J,  M. 

Nutritive  Value  of  Non-Proteins  in  Hay.  Oscar  Kellner 
(/.  Landw.,  1908,56,  49—52). — A  criticism  of  Max  MuUer's  results 
and  conclusions  (Abstr.,  1907,  ii,  645).  N.  H.  J.  M. 

Humous  Carbonate  Soils  and  their  Conversion  into  Grey- 
Sand  Soils.  A.  F.  Lebedeff  {Bled.  Zenlr.,  1908,  37,  60—61  ;  from 
J.  exjjer.  Landw.,  1906,  2,  591). — -Analyses  are  given  of  (I)  humus- 
carbonate  soils,  and  (II)  transition  soils,  from  humus-carbonate  to 
grey  sand,  characterised  by  the  complete  washing  out  of  the  carbonates 
and  by  low  amounts  of  humus  : 
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N.  H. 

J. 

M. 

Action  of  Calcium  Cyanamide  on  Different  Kinds  of 
Soils.  Theodoe  Remy  [Bied.  Zentr.,  1908,  37,  91 — 93  ;  from  Landio. 
Jahrb.,  35,  Erg.-hd.,  iv.,  114). — In  pot  experiments,  0-07  gram  of 
nitrogen  as  calcium  cyanamide  per  kilo,  of  soil  was  injurious  to 
vegetation,  and  as  little  as  Q-Oo  gram  was  temporarily  injurious.  In 
the  field,  a  top  dressing  of  30  kilos,  per  hectare  was  distinctly  injurious. 
The  manure  acts  most  favourably  on  clayey  soils,  and  is  then  almost 
equal  to  sodium  niti-ate ;  even  considerable  amounts  are  without 
injurious  elfect  on  clay  soils. 

On  sandy  soils,  the  manure  may  be  injurious  to  seeds,  and  its 
action  is  both  slow  and  incomplete,  comparable  with  that  of  blood 
meal. 

Calcium  cyanamide  was  found  to  be  without  action  on  the  bacteria 
of  heavy  soils,  whilst  on  liglit  soils  the  manure  was  decidedly 
injurious.  N.  H.  J.  M. 

Calcium  Cyanamide.  Camille  Asciimann  and  J.  P.  Arenjj 
{Bied.  Zentr.,  1908,  37,  62—63;  from  Landw.,  1906,  No.  23).— 
Experiments  with  mangolds  and  barley  showed  that  calcium  cyanamide 
had  no  poisonous  action,  and  that  it  acts  most  quickly  on  light  soils. 

N.  H.  J.  M. 

Decomposition  of  Calcium  Cyanamide.  F.  Loiinis  and  A. 
Sauasciinikoff  {Centr.  Jiakl.  /'a)\,  1908,  ii,  20,  322 — 332.  Compare 
Abstr.,  1905,  ii,  412). — Ex[)eriments  on  the  decomposition  of  the  two 
forms  of  the  manure  (•'  IvalksLickstoiT  "  and  "  Stickstuffkalk  ")  under 
different  conditions  gave  almost  identical  rosultr.     The  presence  of 
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calcium  chloride  (in  "  Stickstoffkalk  ")  lias,  however,  some  influence  on 
the  number  of  bacteria,  other  than  those  which  produce  ammonia 

Eemy's  results,  indicating  that  calcium  cyanamide  has  no  retarding 
action  on  nitrification,  were  confirmed.  N.  H   J   ]\r 
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An   Accurate  Form  of  Gas  Analysis  Apparatus  for  Com- 
mercial and  other  Purposes.     William  A.  Bone  and  Eiciiard  V, 

Wheeler  {J.  Soc.  Chem.  Ind.,  1908,  27,  10— 11).— A  modification  of 
Bone's  apparatus  (Proc,  1898,  14,  134).  The  apparatus  consists  of  a 
water-jacketed  combination  of  measuring  and  pressure  tubes  communi- 
cating with  a  mercury  reservoir,  an  absorption  vessel  standino-  over 
mercury  in  a  mahogany  trough,  and  an  explosion  tube  fitted  with  wires 
and  connected  with  a  separate  mercury  reservoir.  The  connexions 
-between  the  parts  of  the  apjjaratus  are  of  capillary  bore,  glass  taps 
being  provided  where  necessary.  The  principle  of  measurement 
adopted  is  that  recommended  by  Eegnault,  namely,  the  measurement 
of  the  pressure  of  the  gas  under  constant  volume,  and  the  lencrth  of 
the  pressure  tube  provides  for  the  proper  dilution  of  the  "  explosive 
mixture  "  in  an  explosion  analysis.  The  absorptions  are  carried  out 
over  mercury  in  the  vessel  provided,  fresh  quantities  of  the  reat^ents 
being  used  for  each  analysis,  and  the  reagents  are  removed  from  the 
vessel  by  means  of  an  exhaust  pump  in  connexion  with  the  top  of  the 
vessel.  The  apparatus  is  particularly  adapted  to  the  analysis  of 
mixtures  of  oxygen  with  hydrocarbons,  and  of  producer  gas,  water  gas, 
oil  gas,  coal  gas,  &c.  W   p.  s_ 

A  Problem  of  Gas  Analysis.  P.  Anema  and  Charles  M.  van 
"Deventer  {Chem.  Weekblad,  1908,  5,  65 — 74). — Examples  of  deter- 
minate and  indeterminate  problems  in  gas  analysis  are  cited. 

A.  J.  W. 

Preparation  of  Normal  Hydrochloric  Acid  with  Gaseous 
Hydrochloric  Acid.  H.  Eebenstorff  (Ckem.  Zeit.,  1908,  32, 
99— 100).— This  is  based  on  Moody's  method  (Trans.,  1898,  73,  658). 
Hydrogen  chloride  is  evolved  from  ammonium  chloride  in  lumps  and 
sulphuric  acid,  and,  after  the  air  has  been  expelled,  the  dry  gas  is  passed 
into  a  weighed  flask  containing  an  exact  weight  of  water.  The  flask  is 
placed  in  water,  and,  when  sufficient  gas  has  been  absorbed,  it  sinks  to  a 
certain  mark,  which  indicates  that  an  approximately  correct  A^-acid  has 
been  obtained.  The  flask  is  then  re-weighed,  and  the  increase  equals 
the  exact  amount  of  hydrogen  chloride  absorbed.  It  is  then  brought 
to  exact  normal  strength  by  suitable  dilution.  L.  db  K. 
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Estimation  of  Chlorates,  Bromates,  lodates,  and  Periodates 
by  means  of  Formaldehyde,  Silver  Nitrate,  and  Potassium 
Persulphate.  Heinrich  B  runner  and  Rudolf  Mellet  (/.  pr.  Cheni., 
1908,  [ii],  77,  33 — 42). — Griitzner's  method  of  estimating  chlorates  and 
bromates  by  heating  the  salts  with  formaldehyde,  nitric  acid,  and 
silver  nitrate  (Abstr.,  1897,  ii,  166)  is  extended  to  the  estimation  of 
iodates  and  periodates  by  adding  potassium  persulphate  to  the  reaction 
mixture.  This  addition  has  the  advantage  in  all  cases  that  it  prevents 
the  evolution  of  free  halogen,  and  hence  removes  the  necessity  of 
working  in  closed  vessels,  Ttie  analyses  quoted  show  the  method  to 
give  satisfactory  results.  A  number  of  experiments  are  described, 
showing  that  chlorates,,  iodates,  and  periodatts  are  not  reduced  by  the 
persulphate  in  absence  of  formaldehyde,  and  that  neither  hydrogen 
peroxide  nor  potassium  hydrogen  sulphate  can  be  employed  in  place 
of  the  persulphate.  Contrary  to  Griitzner's  statement,  iodates  and 
periodates  are  reduced,  only  more  slowly  than  chlorates  or  bromides, 
by  formaldehyde  alone.  G.  Y. 

Estimation  of  Bromic  and  Iodic  Acids  by  means  of 
Thiosulphuric  Acid.  Angelo  Casolari  {Gazzetta,  1907,  37,  ii, 
609 — 618.  Compare  this  vol.,  ii,  173). — Bromic  and  iodic  acids  can 
be  estimated  in  acid  solutions  with  great  exactness  by  means  of  sodium 
thiosulphate,  the  excess  of  v/hich  is  determined  by  titration  with  iodine. 
This  method  may  be  applied  to  the  determination  of  the  titre  of 
solutions  of  sodium  thiosulphate  and  iodine,  starting  from  that  of 
potassium  bromate  or  iodate  solution  of  decinormal  strength  with 
reference  to  its  oxidising  power ;  it  can  also  be  vised  generally  in  the 
volumeti"ic  estimation  of  substances  readily  reducible  in  the  cold.  In 
the  reaction  which  occurs,  tetrathionic  acid  is  formed  in  almost 
theoretical  proportion  ;  hydrogen  sulphide  is  also  evolved,  as  is  the 
case  when  other  oxidising  agents  are  used.  A  polytliionate  containing 
m  atoms  of  sulphur  in  the  molecule  generates  in  molecules  of  sulphuric 
acid  when  ti-eated  with  hydrogen  peroxide  and  sodium  hydroxide  ; 
polythionates  may  be  estimated  by  determining  the  amount  of  sulphuric 
acid  formed  in  this  way,  T.  H.  P, 

Rapid  Estimation  of  Water  in  Articles  of  Food,  &c. 
WiLiiELM  TnoRNKR  (Zeilsch.  avgew.  Chem.,  1908,  21,  148 — 150). — Ten 
to  twenty-five  gi'ams  of  the  substance  are  placed  into  a  round-bottomed 
distilling  flask  fitted  with  a  thermometer  and  connected  with  a  small 
condenser,  in  turn  connected  with  a  vertical,  narrow,  graduated  cylinder. 
Fifty  c.c.  of  petroleum  are  added,  and  a  few  pieces  of  pumice  stone  are 
introduced  ;  also,  in  the  case  of  milk,  butter,  and  cream,  a  little  dx'y 
tannic  acid.  The  whole  is  now  distilled,  and,  when  about  18  c.c.  of 
petroleum  have  passed  over,  all  the  water  has  been  expelled,  and  the 
volume  may  then  be  read  off  in  the  bottom  part  of  the  graduated  tube. 

L.  de  K. 

Detection  of  Ozone,  Nitrogen  Peroxide,  and  Hydrogen 
Peroxide  in  Gas  Mixture?.  l*>i)WAun  If.  Keiskr  aiul  LeKoy 
McMasticr     (Amer.    Chem.    ./.,    1908,    39,    96 -104).— A    method    is 
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described  for  detecting  ozone,  nitrogen  peroxide,  and  hydrogen 
peroxide  in  presence  of  one  another  in  mixtures  of  gases. 

If  the  gas  is  led  through  a  solution  of  potassium  permanganate,  the 
nitrogen  peroxide  and  hydrogen  peroxide  are  destroyed,  whilst  the 
ozone  passes  through  and  can  be  detected  by  means  of  potassium  iodide 
and  starch.  The  presence  of  nitrogen  peroxide  can  be  ascertained  by 
passing  the  gas  through  a  tube  containing  manganese  dioxide,  ozone 
and  hydrogen  peroxide  being  decomposed  by  this  reagent,  whilst  the 
nitrogen  peroxide  is  not  affected  and  can  be  detected  by  means  of  very 
dilute  permanganate  or  by  passing  it  into  a  solution  of  pure  sodium 
hydroxide  and  testing  for  nitrites  by  the  sulphanilic  acid  and 
a-naphthylamine  method.  The  presence  of  hydrogen  peroxide  can  be 
proved  by  passing  the  gas  into  a  solution  of  potassium  ferricyanide 
and  ferric  chloride,  the  solution  being  rendered  first  blue  and  then 
green  by  the  action  of  the  hydrogen  peroxide. 

It  has  been  found  that,  when  hydrogen  is  burnt  in  air,  ozone  and 
nitrogen  peroxide  are  produced  together  with  a  very  small  quantity  of 
hydrogen  peroxide.  If  pure  dry  air  or  oxygen  is  passed  through  a 
Siemens'  ozoniser,  the  ozonised  gas  does  not  contain  either  nitrogen 
peroxide  or  hydrogen  peroxide.  The  gas  pi-oduced  by  the  action  of 
strong  sulphui'ic  acid  on  barium  dioxide  contains  ozone,  but  not 
hydrogen  peroxide  or  nitrogen  per-oxide.  Ozone  and  nitrogen  peroxide 
are  formed  by  the  slow  oxidation  of  phosphorus  in  moist  air,  but 
hydrogen  peroxide  is  not  produced.  By  the  action  of  the  flaming 
electric  arc  on  air,  nitrogen  peroxide,  a  little  hydrogen  peroxide,  and 
traces  of  ozone  are  formed.  A  sample  of  ordinary  air  which  was 
examined  was  found  to  contain  ozone,  but  neither  nitrogen  peroxide 
nor  hydrogen  peroxide  was  present.  E.  G. 

Estimation  of  Sulphur  in  Iron  and  Steel.  Emile  Jaboulay 
{Chem.  Zentr.,  1907,  ii,  1444 — 1445  ;  from  Rev.  gen.  chim.  pure,  appl., 
1907,  10,  193— 195).— Five  grams  of  the  metal  are  dissolved  in  100 
c.c.  of  dilute  hydrochloric  acid  (1  :  1)  in  a  current  of  hydrogen,  and  the 
gas  evolved  is  burnt  in  a  mixture  of  air  and  oxygen.  The  sulphur 
dioxide  formed  is  absorbed  in  a  cylinder  containing  a  known  amount 
of  hydrogen  peroxide,  and  the  excess  of  this  may  then  be  titrated  with 
permanganate,  or  the  sulphuric  acid  formed  may  be  estimated  gravi- 
metrically.  The  hydrogen  peroxide  may  be  preserved  by  adding 
20  c.c.  of  nitric  acid  to  one  litre  of  its  12%  solution. 

For  exact  details  and  figure  of  the  apparatus,  the  original  communi- 
cation should  be  consulted.  L.  de  K. 

Colorimetric  Estimation  of  Nitrogen  in  Soils :  the  Nessler 
Test.  D.  Chouchak  and  Isidore  Pouget  [Bull.  Soc.  chim.,  1908,  [iv], 
1,  1173  —  1180). — 0-2 — 06  Gram  of  the  carefully  prepared  sample  is 
mixed  with  0'02 — 0*03  gram  of  dried  oxalic  acid,  and  burnt  in  the 
ordinary  way  with  soda-lime  in  a  tube  25 — 30  cm.  long  and  0'8 — O'l 
cm.  in  diameter.  The  gases  evolved  are  passed  through  a  kind  of 
small  Peligot  tube  containing  2 — 3  c.c.  of  dilute  hydrochloric  acid.  The 
liquid  is  then  diluted  to  50  c.c,  and  in  5  c.c.  of  this  the  ammonia  is 
Nesslerised  as  usual. 
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The  Kjeldahl  process  may  be  employed  instead  ;  5  c.c.  of  sulphuric 
acid  are  used  with  additions  of  a  small  drop  of  mercury  or,  preferably, 
a  few  decigrams  of  reduced  copper.  When  cold,  the  liquid  is  diluted 
to  50  c.c.  ;  5  c.c.  are  taken,  diluted  with  20  c.c.  of  water,  and,  if 
mercury  has  been  employed,  boiled  with  a  little  reduced  copper.  When 
cold,  a  sufficiency  of  aqueous  sodium  hydroxide  is  added  and  the 
ammonia  is  distilled  off,  the  distillate  being  received  in  a  tube 
containing  a  few  c.c.  of  water.     The  ammonia  is  then  Nesslerised. 

In  this  process,  extreme  care  should  be  taken  to  ensure  the  complete 
absence  of  ammonia  from  any  of  the  reagents,  also  the  absence  of 
nitrates  from  the  soda-lime.  L.  de  K. 

Microchemical  Detection  of  Traces  of  Arsenic,  Antimony,  and 
Phosphorus.  Bouwe  Sjollema  {Chem.  Weekblad,  1908,  5,  11 — 15). 
— A  modification  of  Gutzeit's  test  is  described,  the  silver  nitrate 
solution  (1:1)  being  placed  on  a  microscope  slide  held  over  the  test- 
tube,  the  reducing  action  of  the  filter-paper  being  thereby  eliminated. 
With  arsenic,  three  forms  of  lemon-yellow  crystals  are  obtained, 
0*005  mg.  of  AsgOg  being  recognisable.  The  results  for  antimony  and 
phosphorus  are  also  characteristic.  Mercuric  chloride  can  be  sub- 
stituted for  silver  nitrate.  A.  J.  W. 

Estimation  of  Arsenic  Hydride  in  Gaseous  Mixtures.  Hans 
Reckleben  and  Georg  Lockemann  (Zeitsch.  anal.  Chem.,  1908,  47, 
126 — 132). — Gasometric  Methods. — These  can  be  applied  only  to  mixtures 
containing  a  large  percentage  of  arsenic  hydride.  The  gas  is  carefully 
measured  before  and  after  treatment  with  suitable  absorbents  (compare 
this  vol.,  ii,  36).  In  the  presence  of  methane,  for  instance,  silver 
nitrate,  iodic  acid,  or  hypochlorite  .solutions  may  be  used  ;  in  the 
presence  of  ethylene,  silver  nitrate  or  iodic  acid  should  be  employed, 
whilst  in  presence  of  acetylene,  hypochlorite  or  iodic  acid  must  be 
used.  In  presence  of  saturated  and  unsaturated  hydrocarbons,  iodic 
acid  only  must  be  employed. 

Gravimetric  Methods. — The  gaseous  mixture  is  treated  with  silver 
nitrate,  which  is  then  heated  with  excess  of  ammonia.  The  precipitated 
metallic  silver  may  then  be  weighed  or,  better  still,  the  solution,  which 
now  contains  the  arsenic  as  ammonium  arsenate,  may  be  used  for 
estimating  the  same  by  the  well-known  gravimetric  methods.  Rohmer's 
distillation  process  with  hydrocarbons  and  sulphurous  acids  (Abstr., 
1901,  ii,  194)  is  recommended  as  a  preliminary  step. 

Volumetric  Methods. — The  most  satisfactory  plan  is  to  titrate  the 
arsonious  acid  obtained  by  the  distillation  process  by  means  of  standard 
iodine  after  removing  the  sulphur  dioxide  present  by  means  of 
a  current  of  carbon  dioxide.  Traces  of  arsenic  hydride  .are  estimated 
by  passing  a  measured  volume  of  gas  through  bromine  covered  with 
water.     The  arsenic  is  then  finally  estimated  witli  the  Marsh  apparatus, 

L.  BE  K, 

Detection  of  Arsenic  in  Sodium  Fluoride  by  means  of  the 
Gutzeit  and  Pltlckiger  Reaction  and  the  Marsh  Apparatus. 
WilmcmvanKyn  {Pharm.  We.rkhlad,  1908,45,  98— 101),— Experiments 
showing  tliat  sodium  fluoride  may  prevent  completely  the  formation  of 
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ax'senical  miri'ors  in  the  Marsh  apparatus,  although  the  hydrogen  evolved 
may  show  positively  the  presence  of  arsenic  by  the  Fliickiger  (mercuric 
chloinde)  test  or  by  the  Gutzeit  (silver  nitrate)  reaction.       L.  de  K. 

Estimation  of  Carbon.  Isidore  Pouget  and  D.  Crouciiak 
{Bull.  Soc.  cJmn.,  1908,  [iv],  3,  75—80). — The  authors  state  that  in 
the  ordinary  method  of  estimating  carbon  by  complete  combustion  in  a 
current  of  air  or  oxygen  in  presence  of  an  inorganic  oxidising  agent, 
the  substitution  of  a  volumetric  method  of  determining  the  amount  of 
carbon  dioxide  produced  makes  it  possible  to  use  much  smaller  quanti- 
ties of  the  organic  substance,  and  generally  to  simplify  the  operation 
(compare  Loges,  Abstr.,  1883,  247,  830). 

The  disposition  of  apparatus  is  similar  to  that  usually  employed, 
except  that  the  tube  is  drawn  out  to  a  point  at  one  end,  and  that  the 
carbon  dioxide  is  collected  in  a  modified  form  of  Winkler's  aspirator 
containing  a  standard  solution  of  baryta,  and  suitably  connected  to  a 
I'eservoir  of  mercury  so  that  the  pressure  can  be  adjusted  during  the 
progress  of  the  combustion.  When  the  whole  of  the  carbon  dioxide 
has  been  evolvecl,  the  pointed  end  of  the  tube  is  connected  to  a  wash- 
bottle  containing  a  concentrated  solution  of  potassium  hydroxide,  the 
point  is  broken,  and  air  is  drawn  through  the  apparatus  to  sweep  the 
last  traces  of  carbon  dioxide  into  the  aspirator.  Finally,  the  baryta 
solution  in  the  aspirator  is  titrated  with  iV/50  sulphuric  acid.  Full 
details  of  the  method  of  conducting  the  combustion  are  given  in  the 
original.  The  method  is  regarded  as  particularly  suitable  for  the 
estimation  of  carbon  in  soils.  T.  A.  H. 

Estimation  of  Ash  in  Graphite.  Samuel  S.  Sadtler  (Chem. 
Zentr.,  1907,  ii,  1445  ;  from  J.  Franklin  Inst.,  1907,  144,  201—203). 
— The  powdered  sample  is  placed  into  a  platinum  crucible,  the  top 
diameter  of  which  is  a  little  smaller  than  the  bottom  one.  A  small 
accurately-weighed  quantity  of  ignited  magnesium  oxide  is  added,  and 
the  mixture  is  ignited  gradually  over  the  blowpipe  in  a  slow  current 
of  oxygen.  The  addition  of  magnesium  oxide  serves  to  prevent  the 
fusion  and  agglomeration  of  the  ash.  The  crucible  should  be  placed  at 
an  angle  of  30°.  L.  de  K. 

Rapid  Estimation  of  Carbon  Dioxide  in  Mineral  Waters. 
J.  Stransky  {Chem.  Zeit.,  1908,  32,  lUO— 101). — The  sample  is 
collected  by  means  of  a  capillary  tube  in  a 
cylinder  containing  some  ether,  and  the  carbon 
dioxide  is  titrated  as  usual  with  iA^lO  potass- 
ium hydroxide  with  phenolphthalein  as  in- 
dicator. The  capillary  tube  attached  to  the 
burette  dips  into  the  aqueous  layer.  Escape  of 
carbon  dioxide  is  thus  prevented.     L.  de  K. 

Soda-lime  Apparatus  for  Organic  Ana- 
lysis and  Carbon  Dioxide  Estimation. 
Max  Dennstedt  {Chem.  Zeit.,  1908,  32,  77).— 
The  appai-atus  will  be  readily  understood  from 
the  accompanying  illustration.  It  may  be 
made  of  thin  glass,  and  its  weight  when  empty  need  not  exceed  50 
grams.     It  is  loosely  filled   with  about  50  ^rams  of  granulated  soda.- 
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lime,   which,    if    too    dry,    should  be  moistened  with  a   few   c.c.    of 
water.  L,  de  K. 

Estimation  of  Carbon  Bisulphide  in  Benzene.  Isidore  Bay 
{Compt.  rend.,  1908,  146,  132). — The  white,  crystalline  precipitate  of 
phenylhydraziue  phenylthiocarbazate,  CS2(NHPh'NH2)2,  obtained  by 
addition  of  phenylhydrazine  to  carbon  disulphide,  is  sufficiently  stable 
to  allow  it  to  be  employed  as  the  basis  of  a  method  of  estimating 
carbon  disulphide. 

The  precipitation  is  complete  in  two  to  thi-ee  hours.  The  precipitate 
is  collected  on  a  double  tared  filter,  washed  with  benzene,  and  dried  in 
a  vacuum  desiccator.  The  method  gives  very  accurate  results  when 
estimating  carbon  disulrhide  in  benzene,  the  greatest  eiTor  observed 
being  less  than  0'5%  of  the  amount  determined,  the  values  being 
always  too  high.  E.  H. 

Use  of  Borax,  &c..  Beads  in  Analysis.  Oscar  Lutz  {Zeitsch. 
anal.  Chem.,  1908,  47,  1 — 36). — The  author  has  compared  the  colora- 
tions produced  by  various  elements  when  the  latter  are  fused  in 
the  ordinary  way  on  borax  and  phosphate  beads,  and  finds  that  borax 
beads  are  only  suitable  for  use  in  the  case  of  basic  elements,  such 
as  chromium,  manganese,  iron,  cobalt,  nickel,  copper,  tin,  and  cerium. 
For  acid-forming  elements,  such  as  titanium,  vanadium,  molybdenum, 
tungsten,  and  uranium,  phosphate  beads  give  the  better  results. 
The  bead  reactions  ai-e  at  best  only  confirmatory  tests,  and  in  most 
cases  better  tests  are  available.  W.  P.  S. 

Electrolytic  Analysis.  Alexander  Classen  [Zeitsch.  ElektrocJiem., 
1908,  14,  33—34),  Arthur  Fischer  {ibid.,  34— 36).— Claims  for 
priority  in  reference  to  several  methods  recently  brought  forward  in 
papers  dealing  with  this  subject.  T.  E. 

Volumetric  Estimation  of  Zinc  according  to  SchaSher. 
V.  Hassreidter  {Zeitsch.  amjew.  Chem.,  1908,  21,  66 — 69). — A 
criticism  of  iScliallner's  zinc  titration  process  with  sodium  sulphide. 
The  retention  of  zinc  by  the  ferric  hydroxide  may  be  much  lessened  by 
washing  the  precipitate  with  dilute  ammonia  instead  of  water. 
Excess  of  ammonia  has  been  supposed  to  have  an  injurious  effect  when 
applying  the  spot-te.st  on  lead-paper,  but  the  author  thinks  this  is 
caused  by  too  high  a  temperature  of  the  solution,  also  by  a  large 
excess  of  ammonium  salts.  The  analysis  of  the  ore  and  the  checking 
of  the  .sodium  sulphide  solution  should  be  carried  out  simultaneously 
with  the  aid  of  two  separate  burettes.  It  also  appears  that  the  richer 
the  ore  the  less  chance  there  is  of  discrepancies  in  duplicate  commercial 
analyses,  L.  de  K. 

Electrolytic  Separation  of  Silver  and  Copper.  Horace  W. 
GiLLETT  (/.  Physical  Chem.,  1908,  12,  26— 27).— Silver  may  be 
dftcrmined  satisfactorily  in  presence  of  copper  if  the  following 
conditions  are  observed  :  total  silver  and  copper  about  0"2;')  gram  in 
the  form  of   nitrates,    7   grams  of  tartaric  acid,  25  c.c.  of  ammonia, 
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D  0'9.  water  up  to  120  c.c,  voltage  1 — 1"35.  The  electrolysis  may  be 
carried  out  either  at  70"  or  20°,  but  at  the  lower  temperature  a  very 
rapid  rotation  of  the  anode  is  necessary  so  as  to  get  a  firmly  adhering 
deposit. 

From  the  liquid  the  copper  may  be  precipitated  as  sulphide,  which  is 
then  redissolved  in  nitric  acid  and  deposited  by  electrolysis  in  the  usual 
way.  L.  DE  K. 

Electrolytic  Estimation  of  Minute  Quantities  of  Copper. 
E.  E.  Free  (/.  Physical  Chem.,  1908,  12,  28— 29).— The  author  states 
that  it  is  possible  to  estimate  fractions  of  a  milligram  of  copper  with 
accuracy  by  electrolysis  if  care  is  taken  to  work  with  a  small  electrode 
weighing  about  0*3  gram,  and  with  the  aid  of  a  delicate  assay-balance. 
The  electrode  is  weighed  after  the  copper  has  been  deposited,  and  then 
again  after  its  removal  by  means  of  nitric  acid. 

Good  results  are  obtained  by  using  25  c.c.  of  copper  solution  acidified 
with  2 — 4%  of  nitric  acid  and  a  few  drops  of  sulphuric  acid.  The 
electrolysis  should  last  overnight  with  a  current  of  about  1*8  volts  and 
O'Ol  ampere.     The  usual  precautions  are  taken.  L.  de  K. 

Volumetric  Estimation  of  Mercury  in  its  Ores.  Joseph  A. 
MuLLER  {Bull.  Soc.  chim.,  1908,  [iv],  1,  1169— 1 173).— A  quantity  of 
the  powdered  ore,  representing  about  1  gram  of  metal,  is  dissolved  in 
nitro-hydrochloric  acid  at  a  gentle  heat  and  then  evaporated  to  dryness 
at  50°.  The  residue  is  dissolved  in  hot  water,  50  c.c.  of  20%  potassium 
iodide  are  added,  and  then  a  solution  of  sodium  carbonate  so  long  as 
a  precipitate  is  formed.  After  adding  a  slight  excess  of  20%  aqueous 
sodium  hydroxide,  the  liquid  is  filtered,  the  residue  is  again  extracted 
a  few  times  with  alkaline  potassium  iodide  solution,  and  finally  well- 
washed  with  hot  water  ;  when  cold,  the  solution  is  made  up  to  100  c.c. 

Ten  c.c.  of  the  solution  are  then  placed  in  a  stoppered  flask,  20  c.c. 
of  20%  aqueous  sodium  hydroxide  are  added,  also  20  c.c.  of  35% 
formaldehyde,  and  the  whole  is  kept  for  twenty  hours  at  25°.  This 
causes  the  precipitation  of  metallic  mercury,  which  is  carefully 
washed  with  alcohol  and  dissolved  in  a  known  measure  of  standard 
iodine  solution.  The  excess  of  iodine  is  titrated  with  standard  thio- 
sulphate. 

Gold  or  platinum  should  be  absent,  as  they  are  also  reduced  by 
formaldehyde,  L.  de  K. 

Volumetric  Estimation  of  Lead  [as  Sulphide].  Hugo  Koch 
{Chem.  Zeit.,  1908,  32,  124 — 125). — Lead  may  be  estimated  with 
sufficient  accuracy  by  titrating  the  dilute  solution  with  standard 
sodium  sulfthide  until  no  further  precipitate  is  formed.  Addition  of 
carbon  tetrachloride  causes  a  rapid  separation  of  the  precipitate,  leaving 
the  aqueous  layer  quite  colourless.  Lead  sulphate  should  be  dissolved 
in  solution  of  ammonium  acetate. 

Sodium  sulphide  solution  keeps  well  in  an  atmosphere  of  coal-gas. 

L.  DE  K. 

Red  Leads  and  their  Examination.  Alfred  Partheil  {Arch. 
Pharm.,  1907,  245,  683).— The  author's  results  (this  vol.,  ii,  69)  have, 
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for  the  most  part,   already   been   obtained   by   Eeinsch   (Apoth.-Zeit., 
1S07,  195).  G.  B. 

Assay  of  Red  Lead.  Julius  F.  Sacher  {Ch«m.  Zeit.,  1908,  32, 
62 — 63). — The  sample  is  digested  with  water  and  a  sufficiency  of  nitric 
acid  with  addition  of  formaldehyde  until  the  lead  peroxide  is  decom- 
posed ;  hydrogen  peroxide  may  also  be  used,  but  sugar,  oxalic  acid, 
alcohol,  and  lactic  acid  cannot  be  recommended,  as  they  may  lead 
to  the  formation  of  insoluble  lead  oxalate.  The  solution  is  then 
evaporated  to  dryness,  the  lead  nitrate  is  dissolved  in  water,  and  the 
insoluble  matter  is  collected  and  weighed.  L.  de  K. 

Assay  of  Red  Lead.  Ernst  Pieszczek  (Fharm.  Zeit.,  1908,  53, 
87 — 88). — A  criticism  of  Sacher's  process  (preceding  abstract).  The 
author  cannot  recommend  the  reduction  by  means  of  formaldehyde  as 
the  action  is  too  violent.  Hydrogen  peroxide  causes  no  such  incon- 
venience, and  it  is  not  necessary,  as  recommended  by  Sacher,  to  remove 
the  excess  of  nitric  acid  by  evaporation,  as  red  lead  is  not  likely  to 
contain  lead  sulphate.     The  solution  should  be  tested  also  for  calcium. 

L.  DE  K. 

Volumetric  Estimation  of  Manganese  in  Steel.  Luigi 
Sacerdoti  (C/iem.  Zentr.,  1907,  ii,  1448;  from  L'Induslria  Chimica, 
1907,  7,  258— 259).— A  modification  of  Deshay's  process.  0-2  Gram 
of  borings  is  boiled  with  45  c.c.  of  nitric  acid,  D  1"18,  until  no  more 
nitrous  fames  are  evolved,  40  c.c.  of  water  are  added,  and,  after  heating 
to  boiling,  1"5 — 2  grams  of  lead  peroxide  are  added.  After  boiling  for 
another  two  minutes,  the  liquid  is  rapidly  cooled,  diluted  to  exactly 
100  c.c,  and  filtered  through  asbestos.  Fifty  c.c.  of  the  filtrate  are 
then  diluted  with  50  c.c.  of  water,  and  the  permanganate  present  is 
titrated  with  standard  solution  of  sodium  arsenite,  which  has  been 
checked  by  means  of  a  steel  containing  an  accurately  known  percentage 
of  manganese.  L.  de  K. 

Titration  "with  Permanganate  in  Presence  of  Hydrochloric 
Acid.  Thomas  W.  Harrisox  and  F.  Mollwo  Perkin  {Anal>/st,  1908, 
33,  43 — 47). — Owing  to  the  reducing  action  of  hydrochloric  acid  on 
permanganate,  the  authors  find  that  the  latter  cannot  be  used  for  the 
titration  of  solutions  of  ferrous  salts  containing  even  small  quantities 
of  this  acid.  The  addition  of  substances,  such  as  potassium  sulphate, 
magnesium  sulphate,  borax,  sodium  acetate,  mercuric  sulphate, 
manganous  sulphate,  and  phosphoric  acid,  some  of  which  have  been 
stated  to  have  a  retarding  action  on  the  reduction  due  to  the  hydro- 
chloric acid,  had  no  effect  on  the  results,  except  in  the  case  of 
manganous  sulphate.  This  salt  appeared  to  have  a  distinct  retarding 
action,  l)ut,  owing  to  the  yellow  colour  of  the  solution,  the  end  point 
of  the  titration  was  distinguished  with  difiicnlty.  W.  P.  8. 

Volumetric  Estimation  of  Iron  in  Ferric  Compounds. 
M.  ]\I.  Pattison  Miiru  {(Jhon.  Xews,  1908,  97,  50).— The  process  is 
based  on  the  fact  tli.it  addition  of  merctuic  chloride  to  a  mixture  of 
zinc  and  dilute  sulphuric  acid  stops  the  evolution  of  hydrogen. 
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The  iron  solution  is  placed  in  a  flask  fitted  with  a  cork  carrying  a 
glass  tube  narrowed  at  its  upper  end.  Two  hundred  c.e.  of  dilute 
sulphuric  acid  and  20  grams  of  iron-free  granulated  zinc  are  introJuced, 
the  liquid  is  warmed  until  there  is  a  brisk  evolution  of  hydrogen,  and 
ihe  tiask  is  shaken  from  time  to  time  until  the  reduction  is  complete. 
One  hundred  c.c.  of  strong  mercuric  chloride  solution  are  now  added, 
and,  after  shaking  for  a  few  minutes,  the  contents  are  cooled  i-apidly 
and  at  once  titrated  with  standard  permanganate.  L.  de  K. 

Application  of  Sodium  Hyposulphite  in  Volumetric  Analysis. 
Hermann  Rollexbach  {Chem.  Zeilsch.,  1908,  32,  146 — 148). — Sodium 
hyposulphite,  now  obtainable  in  a  fairly  pure  solid  condition,  has  already 
been  used  in  volumetric  estimations.  The  author  gives  another 
instance  where  it  ma}'  be  successfully  applied. 

Estimation  of  Ferric  Iron. — The  dilute  iron  solution,  the  temperature 
of  which  should  not  exceed  30°,  is  acidified  with  dilute  sulphuric  acid 
until  the  yellow  colour  has  disappeared.  After  adding  a  few  drops  of 
potassium  thiocyanate,  the  standardised  hyposulphite  is  added  until  the 
red  colour  has  nearly  vanished.  A  few  drops  of  indigo  solution  are 
then  added,  and  the  titration  continued  until  the  liquid  is  colourless. 
No  notice  should  be  taken  of  the  fact  that  the  solution  soon  turns 
blue  again. 

The  hyposulphite  solution,  which  may  "^'ary  in  sti-ength  from  2  5  to  30 
grams  per  litre,  is  checked  with  a  solution  of  ferrous-ammonium  sulphate 
previously  oxidised  by  means  of  permanganate.  During  the  titration, 
the  nozzle  of  the  burette  should  dip  into  the  liquid.  A  burette 
arrangement  is  described  in  which  the  hyposulphite  is  kept  in  a 
reservoir,  in  an  atmosphere  of  either  hydrogen,  coal-gas,  or  carbon 
dioxide.  •        L.  de  K. 

Separation  and  Estimation  of  Cobalt  and  Nickel.  M. 
Emmanuel  Pozzi-Escot  {Ann.  Chim.  anal.,  1908,  13,  66 — 67). — In  the 
method  proposed,  the  nickel  is  separated  as  ammonium-nickel  molybdate. 
The  solution  containing  the  nickel  and  cobalt  is  rendered  faintly  acid, 
an  excess  of  saturated  ammonium  molybdate  solution  is  added,  and 
then  a  quantity  of  ammonium  chloride.  The  mixture  is  heated  to  a 
temperature  of  80°,  next  cooled  to  0°,  and  the  precipitate,  consisting  of 
ammonium-nickel  molybdate,  is  collected  on  a  filter  and  washed  with 
cold  saturated  ammonium  chloride  solution.  The  double  salt  is  then 
dissolved  in  hot  water,  the  solution  is  boiled,  after  the  addition  of 
sodium  hydroxide,  to  remove  the  ammonia,  and  the  nickel  is  precipi- 
tated by  the  addition  of  bromine.  The  hydrated  nickel  sesquioxide 
obtained  may  be  weighed  or  dissolved  in  a  suitable  acid,  and  the 
nickel  deposited  electrolytically.  The  cobalt  in  the  filtrate  from  the 
double  salt  is  also  precipitated  by  the  addition  of  bromine  in  the  presence 
of  sodium  hydroxide.  The  results  obtained  by  the  method  are  stated 
to  be  trustworthy.  W.  P.  S. 

Detection  and  Estimation  of  Nickel  in  Presence  of  Cobalt, 
Iron,  and  Manganese.  M.  Emmanuel  Pozzi-Escot  [Compt.  rend., 
1907,     145,     1334— 1335).— The     neutralised     solution,    freed    from 
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alkaline  earths  by  addition  of  ammonium  sulphate,  is  mixed  with  a 
large  excess  of  ammonium  chloride  and  a  saturated  solution  of 
ammonium  molybdate,  which  on  heating  at  80—90°  for  a  few  minutes 
completely  precipitates  the  nickel  and  practically  all  the  iron  as 
double  molybdates,  whilst  cobalt  and  manganese  are  not  precipitated. 

The  precipitate  is  well  washed  with  saturated  ammonium  chloride 
solution,  and  the  filter  is  then  placed  in  a  beaker  containing  water. 
This  is  heated  to  boiling,  and  ammonium  chloride  and  ammonia  are 
added.  The  iron  is  pi'ecipitated,  and  the  nickel  is  completely  dissolved, 
and  may  at  once  be  estimated  colorimetrically ;  or  the  metal  may  be 
precipitated  by  boiling  with  excess  of  potassium  hydroxide,  and  then 
adding  bromine.  The  sesquioxide  is  then  redissolved,  and  the  nickel 
precipitated  by  electroly^^is.  L.  de  K. 

Detection  of  Nickel.    Herman  Grossmann  and  Bernard  Schuck 

{Bull.  Soc.  chim.,  1908,  [iv],  3,  14 — 15). — The  reaction  described  by 
Pozzi-Escot  (Abstr.,  1907,  ii,  818)  for  the  detection  of  nickel  in 
presence  of  cobalt  is  not  new,  since  Markwald  {Inaug.  Diss.  Berlin)  has 
already  observed  that  nickel  molybdate  is  less  soluble  than  cobalt 
molybdate,  and  that  the  latter  is  precipitated  much  more  rapidly  than 
the  former,  especially  in  presence  of  excess  of  ammonium  molybdate. 

The  reaction  is,  however,  unsuitable  for  the  detection  of  nickel  in 
presence  of  cobalt,  since  salts  of  the  latter,  when  warmed  with  excess 
of  ammonium  molybdate,  yield  a  precipitate  of  the  anhydrous  violet 
molybdate.  The  reaction  is  therefore  less  delicate  as  a  test  for  nickel 
than  those  descx-ibed  by  the  authors  (Abstr.,  1906,  ii,  903),  Tschugaeff 
(Abstr.,  1907,  ii,  989),  and  Brunck  {ibid.).  T.  A.  H. 

Volumetric  Estimation  of  Nickel.  H.  Cantoni  and  M.  Rosenstein 
{Bull.  Soc.  chim.,  1908,  [iv],  1,  1163— 1169).— Nickel  may  be  con- 
veniently titrated  with  potassium  ferrocyanide  or  ferricyanide,  using 
ferric  chloride  (or  uranium  acetate)  or  ferrous  sulphate  as  indicator. 
The  end  reaction  is  determined  by  placing  a  drop  of  the  solution  on  a 
piece  of  folded  filter  paper  and  applying  the  spot-test  on  the  paper 
below.  The  best  results  are  obtained  with  ferricyanide  in  solutions 
faintly  acidified  with  acetic  acid. 

The  feiro-  or  ferri-cyanide  solution  should  be  checked  with  a  known 
weight  of  electrolytically-deposited  metal,  under  the  same  conditions 
as  in  the  analysis  of  the  sample.  Tables  are  given  showing  the 
influence  of  acetic  acid,  sodium  acetate,  ammonium  acetate,  sodium 
sulphate,  potassium  sulphate,  and  ammonium  sulphate.  L.  de  K. 

New  Colour  Test  for  Molybdenum.  William  Bettel  {Chem. 
News,  1908,  97,  40). — The  solution  to  be  tested  is  evaporated  nearly 
to  dryness,  carefully  neutralised  with  nitric  or  sulphuric  acid,  and 
mixed  with  hydrogen  peroxide  solution.  If  this  should  give  a  yellow 
coloration,  a  drop  of  dilute  ammonia  is  added,  when  should  molybdenum 
be  present,  a  brownish-red  colour  will  appear.  The  colour,  however, 
is  discharged  on  dilution  and  by  adding  excess  of  alkali.  Accurate 
quantitative  coloriuiotric  results  cannot  be  obtained  by  this  process. 

L.  DE  K. 
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Separation  of  Tungstic  Acid  from  Phosphoric  Acid.  Gkorg 
VON  Knorre  {Zeitsch.  anal.  Chem.,  1908,  47,  37 — 57). — Tungstic  acid 
may  be  separated  almost  quantitatively  from  phosphoric  acid  by 
precipitation  with  beuzidine  hydrochloride  (compare  Abstr.,  1905, 
ii,  286).  The  solution  containing  the  phosphotungstate  is  diluted  to  a 
volume  of  about  400  c.c,  3  c.c.  of  hydrochloric  acid,  D  1'12,  are 
added,  the  mixture  is  boiled,  and  a  sufficient  quantity  of  benzidine 
hydrochloride  is  introduced.  When  cold,  the  precipitate  is  collected 
on  a  filter,  washed  with  dilute  benzidine  hydrochloride  solution,  and 
then  boiled  with  200  c.c.  of  water  in  order  to  remove  remaining  traces 
of  benzidine  phosphate.  After  again  cooling,  the  precipitate  is 
collected,  washed  as  before,  ignited  in  a  platinum  crucible,  and 
weighed  as  tungsten  trioxide.  Benzidine  phosphates  are  not  very 
soluble  in  water,  and  for  this  reason  tolidine  hydrochloride  may  be 
used  for  the  above  separation  ;  tolidine  phosphates  are  readily  soluble, 
so  that  the  precipitate  of  tolidine  tungstate  does  not  need  to  be 
boiled  with  water.  In  other  respects,  the  process  is  carried  out  as 
described  for  use  with  benzidine  hydrochloride.  Should  it  be  desired 
to  remove  any  traces  of  phosphate  which  may  remain  in  the  pre- 
cipitate, the  ignited  residue  is  fused  with  alkali,  and  the  tungsten  then 
re-precipitated  with  tolidine  hydrochloride.  W.  P.  S. 

Detection  of  Ruthenium  in  Platinum  Alloys.  iST.  A.  Orloff 
{Chem.  Zeit.,  1908,  32,  77). — A  portion  of  the  alloy  is  fused  with  lead, 
the  regulus  is  extracted  with  nitric  acid,  and  the  residue  ignited  in 
contact  with  the  air  to  remove  any  osmium.  The  mass,  consisting  of 
platinum,  iridium,  rhodium,  and  ruthenium,  is  fused  with  potassium 
hydroxide  and  nitrate,  dissolved  in  water,  and  treated  with  nitric  acid 
in  excess.  When  this  operation  is  carried  out  in  an  Erlenmeyer  ilask, 
or  simply  a  test-glass,  covered  with  a  piece  of  filter  paper,  this  will 
gradually  (12 — 24  hours)  darken,  owing  to  the  formation  of  RuO. 
vapours.  The  paper  may  then  be  ignited,  the  ash  fused  with  potassium 
hydroxide  and  nitrate,  and  the  orange-coloured  ruthenate  extracted 
with  water.  L.  de  K. 

Analysis  of  Natural  Mineral  Waters.  Max  Eoloff  [Zeitsch. 
dffentl.  Chem-,  1908,  14,  53 — 58).— The  author  protests  against  the 
use  of  an  undue  number  of  decimals  in  recording  the  results  of 
analyses  of  mineral  waters.  He  instances  a  case  in  which  the  total 
amount  of  mineral  matter  in  a  litre  of  water  is  given  to  six  decimal 
places.  In  the  light  of  modern  knowledge,  the  practice  of  combining 
the  bases  and  acids,  found  on  the  analysis  of  a  water,  to  show  that 
certain  salts  are  present  in  the  water  is  also  open  to  objection. 

W.  P.  S. 

Improved  Method  for  Estimating  the  Acidity  of  Soils. 
H.  SucHTiNG  [Zeitsch.  angew.  Chem.,  1908,  21,  151  — 153). — Ten  to 
fifty  grams  of  the  soil  are  mixed  with  a  little  water  contained  in  a 
flask,  an  accurately  weighed  quantity  (about  0*4  gram)  of  calcium 
carbonate  is  added,  and  the  carbon  dioxide  evolved  is  removed  by 
means  of  a  current  of  hydrogen  with  constant  stirring  of  the   mass. 
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The  carbon  dioxide  is  absorbed  and  titrated  (Pettenkofer's  process), 
but  this  may,  as  a  rule,  be  omitted. 

Dilute  hydrochloric  acid  is  now  added,  and  the  carbon  dioxide 
evolved  determined  as  before.  The  difference  between  the  result  and 
the  figures  calculated  from  the  calcium  carbonate  added  equals  the 
carbon  dioxide  expelled  by  the  acids  from  the  soil. 

If  the  sum  of  the  carbon  dioxide  found  by  the  two  processes  exceeds 
that  of  the  amount  added,  the  excess  is  due  to  carbon  dioxide  formed 
by  decomposition  of  organic  matters.  In  accurate  analysis,  this  should 
be  allowed  for.  L.  de  K. 

A  New  Dephlegmator  for  the  Fractionation  of  Naphtha. 
V.  F.  Heek  {Chem.  Zeit..  1908,  32, 148 — 149). — The  apparatus  consists 
of  a  tube  or  column,  which  may  be  conveniently  made  from  the  outer 
jacket  of  a  Liebig's  condenser  (300 — 1000  mm.)  by  removing  the 
■water-inlet  tube  ;  the  outlet  tube  is  then  connected  with  a  condenser. 
After  placing  a  disc  of  wire  gauze  at  the  bottom,  the  column  is  filled 
with  shot,  and  a  thermometer  is  fixed  in  with  its  bulb  just  opposite  the 
outlet  tube.  The  whole  is  held  in  position  by  means  of  a  ring  lined 
with  asbestos,  and  a  round-bottomed,  short-necked  distillation  flask  is 
attached.  The  column  is  isolated  by  means  of  cotton-wool,  filter  paper, 
and  asbestos.  If  fractions  above  130°  .should  have  to  be  collected,  the 
1000  mm.  column  should  be  surrounded  by  a  thin  asbestos  covering 
only,  and  then  be  placed  in  a  jacket  made  of  strong  sheet  copper, 
which  is  heated  by  means  of  four  burners  to  the  desired  temperature. 

L.  DE  K. 

Observations  on  the  Analysis  of  Lavender  Oils.  Paul 
Jeancakd  and  Conrad  Satie  {Bull.  Soc.  chim.,  1908,  [iv],  3, 
155 — 159). — This  work  has  been  in  pi'ogress  .since  1900  to  ascertain 
how  the  percentage  of  esters  in  lavender  oils  is  affected  by  (1)  the 
altitude  at  which  the  plants  are  grown,  and  (2)  the  conditions  under 
which  the  distillation  is  conducted. 

The  results  confirm  the  observations  recorded  previously  (Abstr., 
1900,  i,  510),  and  show  in  addition  that  the  most  important  factors  in 
ascertaining  the  value  and  freedom  from  sophistication  of  a  lavender 
oil  are  (a)  the  acid  number,  (i)  specific  gravity  (0-880  to  0"890), 
(c)  rotatory  power  (  -  (5'^  t )  -  10°  in  a  100  mm.  tul)e),  and  [d)  saponifica- 
tion number  after  acetylation  (above  160).  The  addition  of  spike  oil 
increases  the  second  and  diminishes  the  third  and  fourth  of  these 
constants.  The  principal  constants  of  lavender  oils  produced  in 
(1)  the  higher  Al|)s,  and  (2)  in  the  Italian  Alps  in  recent  j'ears, 
are  tabulated  in  tlie  original.  T.  A.  H. 

Estimation  of  Esters  in  Wine.  UiizA  Austekwkii,  and  Paul 
Pacottet  {Chem.  Zeit.,  1908,  32,  112— 113).  — One  hundred  to  two 
hundred  and  fifty  c.c.  of  the  carefully-neutralised  wine  are  distilled  in 
a  special  apparatus  at  the  temperature  of  boiling  ether  or  ethyl 
bromide  under  reduced  pressure  until  about  one-thir(l  of  the  liquid  has 
j)assed  over.  The  distilliito  is  tlien  boiled  in  a  reflux  apparatus  for 
one  hour  with  10  c.c.  of  iV/10  potassium  hydroxide,  when  the  excess  of 
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alkali  is  titrated  with  iV/10  sulphuric  acid.     The  result  is  expressed 
in  ethyl  acetate.      One  c.c,  of  iV/10  alkali  =0-0088  gram  of  the  same. 

L.   DE  K. 

Evaluation  of  Picric  Acid.  Franz  Utz  {Zeitsch.  anal.  Chem., 
1908,  47,  140  — 144).  — 0-1  Gram  of  the  sample  is  heated  in  a  flask  with 
5  c.c.  of  30%  aqueous  sodium  hydroxide  and  10  c.c.  of  3%  hydrogen 
peroxide  for  twenty  to  thirty  minutes.  The  water  evaporated  is 
replaced  from  time  to  tim-e,  and  a  few  drops  of  hydrogen  peroxide  are 
also  added  occasionally.  In  this  manner,  the  nitrogen  is  converted  into 
nitrite;  40  c.c.  of  water  and  100  c.c.  of  3%  hydrogen  peroxide 
are  now  added,  the  temperature  is  raised  to  80°,  and  40  c.c.  of  5% 
sulphuric  acid  are  introduced  by  means  of  a  pipette  reaching  to  the 
bottom  of  the  flask.  After  heating  once  more  to  80%,  12  c.c.  of  10% 
solution  of  nitron  in  5%  acetic  acid  are  added,  and  on  cooling,  the 
nitric  acid  formed  is  precipitated  as  nitron  nitrate.  After  placing  the 
flask  for  an  hour  in  iced  water,  the  precipitate  is  collected  by  aid  of  a 
filter  pump,  washed  with  10 — 12  c.c.  of  iced  water,  dried  at  105°,  and 
weighed.     One  gram  =0'037406  gram  of  nitrogen.  L.  de  K. 

Estimation  of  //i-Cresol  in  Cresol  Mixtures.  Fritz  Easchig 
(Fharm.  Zeit.,  1908,  53,  99 — 100). — A  reply  to  Herzog,  who  seems  not 
to  have  followed  the  author's  directions  (Abstr.,  1900,  ii,  694),  and 
has,  in  consequence,  obtained  incorrect  results  with  high-grade  cresols. 

The  process  con.sists  in  converting  the  m-cresol  into  insoluble 
trinitro-mcresol,  and  oxidising  the  o-  and  jo-cresol  with  formation  of 
oxalic  acid  and  other  soluble  substances.  L.  de  K. 

Analysis  of  Crude  Cresols.  Johannes  Herzog  {Pharm.  Zeit., 
1908,53,  141). — The  method  of  estimating  m-cresol  in  mixtures  of 
cresols  described  by  Raschig  (preceding  abstract)  is  not  considered  by 
the  author  to  be  a  suitable  one  for  use  by  pharmacists.  A  good  fume- 
cupboard  is  required  in  which  to  carry  out  the  process,  and  the  results 
obtained  do  not  appear  to  be  always  trustworthy.  W.  P.  S. 

Estimation  of  Cineol  (Eucalyptol)  in  Eucalyptus  Oils.  Otto 
Wiegand  and  M.  Lehmann  {Chem.  Zeit.,  1908,32,  109— 110).— The 
process  described  previously  by  the  authors  is  now  applied  to  the 
fraction  passing  over  between  170 — 180\  Ten  c.c.  of  the  distillate 
are  shaken  vigorously,  as  directed,  with  excess  of  50%  resorcinol  solu- 
tion, and  the  amount  of  cineol  absorbed  may  thus  be  read  off  and 
calculated  on  the  original  quantity  taken  for  analysis.  L.  de  K. 

Colour  Reaction  of  Cholesterol  on  Oxidation.  Isaac 
LiFSCHtJTz  {Ber.,  1908,  41,  252 — 255). — The  recognition  of  oxycho- 
lesterol  in  bone  fat,  blood  (Abstr.,  1907,  ii,  899),  brain,  and  pancreatic 
fat  has  led  to  the  study  of  its  colour  reactions.  When  a  few  gi-ains  of 
benzoyl  peroxide  are  added  to  an  acetic  acid  solution  of  a  few  mg.  of 
cholesterol,  the  whole  warmed,  then  cooled,  and  four  drops  of  sulphuric 
acid  added  to  the  mixture,  a  beautiful  green  or  violet-red  colour, 
changing  to  green,  is  developed.  The  sensitiveness  of  this  reaction  is 
1  in  10,000  in  layers  of   12 — 15   mm.     Although  less  sensitive  than 
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Lieberraann's  reaction  (Abstr.,  1885,  1075),  it  has  the  advantage  that 
the  absorption  bands  are  situated  between  the  lines  G  and  d,  whereas 
in  the  other  the  bands  are  situated  near  B  and  resinification,  caused 
by  the  acetic  anhydride,  may  mask  the  colour.  The  colours  are  due 
to  oxycholestei-ol  or  the  ether  (Abstr.,  1907,  i,  315,  and  loc.  cit.)  ;  oxy- 
cholesterol  is  best  prepared  by  \ising  benzoyl  peroxide. 

A  combination  of  the  above  test  for  oxycholesterol  and  Liebermann's 
test  for  cholesterol  is  made  by  first  adding  sulphuric  acid  to  an  acetic 
acid  solution  ;  the  green  colour  produced  by  oxycholesterol  is  destroyed 
by  acetic  anhydride,  and  if  cholesterol  is  present  the  characteristic 
colour  due  to  this  substance  is  developed.  W.  R. 

Titration  of  Formaldehyde  in  Highly- Coloured  Solutions. 
SoREN  P.  L.  SoRENSEN  and  H.  Jessen-Hansen  {Biochem.  Zeitsch.,  1908, 
7^  407 — 420). — Formaldehyde  may  be  titrated  with  alkali  and  phenol- 
phthalein  as  indicator  even  if  the  liquid  should  be  coloured  yellow  or 
yellowish-brown,  but  in  such  case  it  is  advisable  to  make  a  check 
experiment  using  water  judiciously  coloured  with  tropjeolin  and 
Bismarck-brown  {ihid.,  1907,  64).  But  even  this  device  fails  when 
the  solution  is  too  dark  coloured,  as  in  the  case  of  protein  decomposition 
products.  In  this  case,  the  authors  operate  as  follows  :  20  c.c.  of  the 
solution  are  acidified  with,  say,  5  c.c.  of  iV/2  hydrochloric  acid  (if  there 
is  already  excess  of  acid  it  may  be  advisable  to  add  Nj^  sodium 
hydroxide  instead),  4  c.c.  of  2/V"  barium  chloride  are  added,  and  then, 
with  constant  shaking,  20  c.c.  of  Nj?)  silver  nitrate  ;  the  silver  chloride 
formed  precipitates  most  of  the  colouring  matter.  After  making  up 
the  volume  to  50  c.c.  and  adding  four  drops  more  water,  the  liquid  is 
filtered  and  an  aliquot  part  is  used  for  the  usual  titration,  allowance 
being  made  for  acid  or  alkali  added.  L,  be  K. 

Testing  the  Purity  of  Salicylaldehyde.  Hans  Kreis  (Chem. 
Zeit.,  1908,  32,  149). — When  applying  Komarowsky's  test  for  amyl 
alcohol  in  spirits,  it  is  necessary  to  make  sure  as  to  the  purity  of  the 
salicylaldehyde  employed.  If  alcohol  free  from  fusel  oil  is  available, 
it  is  easy  to  make  a  practical  test,  but  if  not,  the  following  test  is 
recommended  :  three  drops  of  the  sample  are  mixed  with  ten  drops  of 
sulphuric  acid.  Pure  salicylaldehyde  turns  a  clear,  orange-red,  whilst 
unsuitable  preparations  give  more  or  less  dark  brownish-red  colora- 
tions. If  now  5  c.c.  of  95%  alcohol  are  added,  the  pure  substance 
gives  a  colourless  .solution,  whilst  the  impure  samples  give  red  solutions 
of  varying  intensity.  L.  de  K. 

Use  of  ;;-Nitrophenylhydrazine  in  the  Identification  of  Ali- 
phatic Ketones  and  Aldehydes.  Henjiy  D.  Dakin  (/.  Biol.  C/iem., 
1908,4,235 — 238). — In  the  itlentification  of  small  quantities  of  simple 
aldehydes  and  ketones,  ;;-nitrophenylliydrazine  is  of  great  service  ;  it 
gives  compounds  which  are  insoluble  in  water  and  easily  crystallisablo. 
The  melting  points  of  the  phenylhydrazones  of  the  following  substances 
are  given  thus  :  formaldehyde,  181  — 182°  ;  acetaldehyde,  128 — 128-5"; 
propaldehyde,  123—124°;  w-butaldehyde,  91 — 92°;  isobutaldehyde, 
131-5—132°;  isovaleialdohyde,  109—1 10'^  ;  glyoxylic  acid,  about  200°  ; 
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acetone,     149°;    methyl"  ethyl  ketone,   128 — 129°;  methyl    isopropyl 
ketone,  108—109°  ;  methyl  9i-nonyl  ketone,  90—91°  W.  D.  H. 

Estimation  of  Acetone.  Gunnar  Heikel  {Chem.  Zeit.,  1908,  32, 
75 — 76). — Both  Messinger's  process  (titration  with  iodine  in  alkaline 
solution)  and  Denig^s's  mercuric  sulphate  method  give  concordant 
results.  Should  a  serious  difference  be  noticed,  the  acetone  contains 
substances  which  interfere  with  the  tests.  In  the  case  of  almost  pure 
acetone,  the  mercury  precipitate  is  yellowish-white,  but  with  inferior 
samples,  it  is  yellowish- brown,  or  nearly  brown.  L.  de  K. 

Normal  Tubes  for  Saccharimeters.  Henri  Pellet  (Ann.  Chim. 
anal.,  1908,  13,  56 — 57). — The  author  thinks  that  the  use  of  the 
special  tubes  recommended  by  Rousset  (this  vol.,  ii,  73)  would  tend 
to  lead  to  confusion  and  require  alterations  in  some  of  the  instru- 
ments now  employed.  W.  P.  S. 

Estimation  of  Pentoses  in  Urine.  Adolf  Jolles  {Zeitsch.  anal. 
Chem.,  1907,  46,  764 — 771). — The  urine  is  freed  from  interfering 
volatile  substances  by  boiling  with  a  few  drops  of  acetic  acid  and  if 
necessary  concentrated.  One  hundred  c.c.  of  the  sample  are  mixed  with 
150  c.c.  of  hydrochloric  acid,  D  1"06,  and  distilled  in  a  current  of  steam 
until  the  distillate  measures,  say,  1  litre.  One  hundred  c.c.  of  the 
distillate  are  then  over  neutralised  with  20%  sodium  hydroxide  solution, 
using  methyl-orange  as  indicator,  and  iV/2  hydrochloric  acid  is  again 
added  until  the  red  colour  is  permanent. 

The  f urfuraldehyde  which  represents  the  pentose  is  then  estimated 
in  the  usual  way  by  titration  with  sodium  hydrogen  sulphite  and 
standard  iodine  solution.  L.  de  K. 

Barfoed's  Acid  Cupric  Acetate  Solution  as  a  Means  of 
Distinguishing  Dextrose  from  Maltose,  Lactose,  and  Sucrose. 
F.  C.  HiNKEL  and  Henry  C.  Sherman  {J.  Amer.  Chem.  Soc,  1907,  29, 
1744 — 1747). — Barfoed's  copper  solution  is  made  by  dissolving 
45  grams  of  crystallised  copper  acetate  in  900  c.c.  of  water,  1"2  c.c.  of 
50%  acetic  acid  is  added,  and  the  whole  is  diluted  to  a  litre.  Five  c.c. 
of  the  reagent  are  then  placed  in  a  test-tube,  5  c.c.  of  the  sugar 
solution  are  added,  and  the  tube  is  placed  in  boiling  water  for  ten 
minutes.  Any  reduction  is  due  to  dextrose  only.  The  author  has 
investigated  this  method,  but  states  that  in  order  to  get  trustworthy 
results  the  amount  of  dextrose  should  not  exceed  2  mg.,  as  otherwise 
the  reduction  is  incomplete.  The  filtrate  may  then  be  tested  for  the 
other  sugars.  L.  de  K. 

Estimation  of  Sugar  in  Blood.  Ivar  Bang  [Biochem.  Zeitsch., 
1908,  7,  327 — 328). — Blood  is  received  from  the  animal  into  excess  of 
alcohol ;  the  coagulum  is  broken  up,  and  then  separated  by  repeated 
centrifugalisation  with  alcohol.  The  alcoholic  extracts  are  mixed, 
concentrated,  shaken  with  a  little  kaolin,  and  filtered.  The  sugar  is 
estimated  in  the  clear  filtrate  (compare  Rona  and  Michaelis,  this 
vol..  ii,  117).  W.  D.  H. 
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Estimation  of  Lactose  in  Milk.  Cyrille  Carkez  (Ann.  Chini. 
anal.,  1908,  13,  17 — 22). — When  using  the  author's  process,  it  is  not 
necessary  to  know  the  volume  occupied  by  the  coagulum.  Fifty  c.c.  of 
milk  ai-e  mixed  with  5  c.c.  of  potassium  ferrocyanide  solution  (150  grams 
per  litre)  and  then  with  5  c.c.  of  zinc  acetate  solution  (300  grams  per 
litre),  and  the  clear  filtrate  is  then  examined  polarimetrically.  The 
operation  is  repeated  three  times,  addition  of  10,  25,  and  50  c.c. 
respectively  of  water  being  made  to  the  milk.  Formulae  are  given 
explaining  the  calculation  of  the  %  of  lactose.  L.  de  K. 

The  Polarimetric  Determination  of  Sucrose.  The  Effect  of 
Clarification  with  Basic  Lead  Acetate  on  the  Optical  Activity 
and  Copper  Reducing'  Power  of  Sugar  Solutions.  Francis 
Watts  and  Harold  A.  Tempany  (/.  Soc.  Gheni.  Ind.,  1908,  27,  53 — 57). 
— The  authors  find  that  the  use  of  excessive  amounts  of  basic  lead 
acetate  has  an  appreciable  effect  on  the  optical  activity  and  reducing 
power  of  solutions  of  invert-sugar.  When  such  an  excess  is  avoided, 
clarification  by  means  of  dry  anhydrous  basic  lead  acetate  involves  no 
such  error  (compare  Abstr.,  1907,  ii,  656).  In  the  case  of  low  grade 
products,  such  as  molasses,  trustworthy  results  are  obtained  by 
clarification  with  dry  anhydrous  basic  lead  acetate,  followed  by  treatment 
with  sulphur  dioxide  ;  this  especially  applies  to  estimations  by  Fehling's 
method.  The  authors  consider  that  it  appears  to  be  unnecessary 
to  search  for  more  complicated  methods  of  clarification,  since  the  use 
of  dry  anhydrous  basic  lead  acetate  gives  results  which  are  well 
within  the  limits  of  accuracy  of  ordinary  methods  of  analysis. 

W.  P.  S. 

Detection  of  Rice  Starch  in  Wheat  Flour.  Peltrisot  (Ann. 
Chivi.  anal,  1908,  13,  50— 53).— The  method  described  by  Gastine 
(Abstr.,  1907,  ii,  137)  is  considered  to  be  of  value  in  the  detection  of 
rice  starch  in  wheat  flour ;  the  appearance  of  the  hilum  of  the  starch 
grain  is  characteristic.  As,  however,  a  few  other  starch  grains,  notably 
those  of  darnel,  may  be  mistaken  for  rice,  care  should  be  taken  to  avoid 
an  error  of  judgment.  Whenever  possible,  the  character  of  the  pericarp 
should  be  taken  into  consideration.  W.  P.  S. 

Estimation  of  Crude  Fibre  and  Separation  of  Cellulose, 
Lignin,  and  Cutin.  Josef  Konig  {Ber.,  1908,41,  46 — 49.  Compare 
Abstr..  1906,  ii,  905).— Polemical.  A  reply  to  Matthes  and  Streit- 
berger  (Ab.str.,  1907,  ii,  991).  W.  H.  G. 

Estimation  of  Crude  Cacao  Fibre.     Hermann  Matthes  [Ber., 

1908,   41,    400—403.     Compare    Matthes    and    Streitberger,    Abstr., 
1907,  ii,  991).— Polemical.     A  reply  to  Kiinig  (preceding  abstract). 

G.  Y. 

Solubility  of  Stearic  Acid  in  Ethyl  Alcohol  at  0°.  William 
H.  Emerson  (,/.  Amer.  Chein.  .SW.,  1907,  29,  1750— 1756).— In 
carrying  out  .some  estimations  of  stearic  acid  by  Hohnor  and  Mitchell's 
method  (Abstr.,  1897,  ii,  289),  difficulty  was  experienced  in  obtaining 
a  definite  saturated  solution  of  the  acid,  and    a   study  has   therefore 
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been  made  of  its  solubility  in  alcohol  at  0°.  It  has  been  found  that 
the  solubility  is  practically  constant  when  not  less  than  0-7  gram  is 
used  with  100  c.c.  of  alcohol  or  not  less  than  0"5  gram  with 
50  CO.,  but  that,  if  smaller  quantities  of  the  acid  are  employed,  highly 
supersaturated  solutions  are  produced.  The  solubility  at  0°  of  the  acid  in 
100  c.c.  has  been  found  to  be  0"1246  gram  in  alcohol  of  95*7%  strength, 
0-1223  gram  in  95-5%  alcohol,  01139  in  95-1%,  01035  in  94-5%,  and 
0'0996  in  943%  alcohol.  When  an  alcoholic  solution  of  stearic  acid 
is  evaporated  on  the  water-bath,  small  quantities  of  ethyl  stearate  are 
produced,  and  the  solubility  of  the  acid  therefore  appears  greater  than 
it  actually  is.  Thus,  on  evaporating  a  solution  in  99%  alcohol,  1"26% 
of  the  acid  was  converted  into  the  stearate.  E.  G. 

Detection  of  Glyoxylic  Acid  in  Urine.  F.  GRANsxRau  {Beitr. 
chem.  Physiol.  Path.,  1908,  11,  132— 142).— See  this  vol.,  ii,  122. 

Detection  of  Tartaric  Acid  in  Cider.  G.  A.  Le  Roy  {Compt. 
rend.,  1907,  145,  1285;  A7in.  C him.  anal.,  1908,  13,  16— 17).— An 
intense  violet  coloration  is  produced  when  tartaric  acid  or  a  tartrate  is 
heated  with  from  10  to  20  times  its  weight  of  a  10%  solution  of 
resorcinol  or  pyrogallol  in  concentrated  sulphuric  acid.  Under  the 
same  conditions,  citric  acid  does  not  give  a  coloration,  and  malic  and 
lactic  acids  yield  yellow  colorations.  For  the  detection  of  tartaric  acid 
or  its  salts  in  cider,  the  test  is  applied  as  follows  :  the  cider  is  neutralised 
and  treated  with  an  excess  of  basic  lead  acetate  solution,  the  precipitate 
is  collected  on  a  filter,  washed  with  cold  water,  and  then  decomposed 
with  hydrogen  sulphide.  The  lead  sulphide  is  separated  by  filtration, 
the  filtrate  is  heated  to  expel  the  hydrogen  sulphide,  an  excess  of 
sodium  hydrogen  carbonate  is  then  added,  and  the  solution  is  evaporated 
to  dryness.  The  resulting  residue  is  dissolved  in  a  quantity  of  the 
resorcinol  or  pyrogallol  solution  and  the  mixture  is  heated.  If  tartaric 
aoid  is  present,  a  violet  coloration  will  be  produced.  W.  P.  S. 

Goldenberg  Method  for  the  Estimation  of  Tartaric  Acid  in 
Wine  Dregs,  Tartar,  and  other  Crude  Materials.  Chemische 
Fabrik.  vorm.  Goldenberg,  Geromont  &  Co.  {Zeitsch.  anal.  Chem., 
1908,  47,  57 — 59). — The  following  manner  of  carrying  out  this 
process  is  given  :  Six  grams  of  the  sample  containing  more  than  45%  of 
total  tartaric  acid,  or  12  grams  if  the  tartai'ic  acid  content  is  less  than 
45%,  are  digested  for  ten  minutes  with  18  c.c.  of  hydrochloric  acid, 
D  1*10.  The  mixture  is  then  diluted  with  water  to  a  volume  of  200  c.c, 
mixed,  and  the  solution  is  passed  through  a  dry  filter.  One  hundred 
c.c.  of  the  filtrate  are  transferred  to  a  beaker  of  300  c.c.  capacity,  in 
which  have  been  placed  previously  10  c.c.  of  66%  potassium  carbonate 
solution,  and  the  solution  is  boiled  for  twenty  minutes.  The  solution 
together  with  the  precipitated  calcium  carbonate  is  then  rinsed  into 
a  200  c.c.  flask,  diluted  with  water  to  the  mark,  mixed,  and  filtered 
through  a  dry  filter.  One  hundred  c.c.  of  the  filtrate  are  evaporated 
in  a  porcelain  basin  on  the  water-bath  to  a  volume  of  15  c.c,  3'5  c.c. 
of  glacial  acetic  acid  are  now  added,  and  the  mixture  is  stirred  for  five 
minutes.     After  ten  minutes,   100  c.c.  of  95%  alcohol  are  added,  the 
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stirring  is  continued  for  five  minutes,  and  at  the  end  of  a  further 
ten  minutes  the  precipitate  is  collected  on  a  filter  and  washed  with 
alcohol.  The  filter  and  precipitate  are  next  placed  in  a  basin,  treated 
with  200  c.c.  of  hot  water,  and  the  solution  is  titrated  with  Njb 
sodium  hydroxide  solution,  using  litmus  paper  as  indicator.  The 
sodium  hydroxide  solution  is  standardised  with  pure  potassium  hydro- 
gen tartrate.  A  correction  is  made  for  the  volume  of  the  insoluble 
constituents  of  the  ci'ude  material ;  in  the  case  of  samples  containing 
less  than  45%  of  tartaric  acid,  0-80%  is  subtracted  from  the  result 
obtained ;  for  samples  containing  from  45 — 60%,  the  correction  is 
030%  and  0-20%  for  those  with  from  60—70%.  No  correction  need 
be  applied  to  the  results  obtained  with  samples  containing  more  than 
70%  of  tartaric  acid.  W.  P.  S. 

Estimation    of    Non-volatile    Organic   Acids    in    Tobacco. 

Jules  T5th  {Rev.  intern.  Falsif.,  1907,  20,  165— 166).— Further 
results  are  given  of  the  estimation  of  oxalic,  malic,  and  citric  acids  in 
tobacco  (Abstr.,  1907,  ii,  513).  The  quantities  found  were:  oxalic 
acid,  from  0*42  to  2-57%;  citric  acid,  from  0-92  to  4"56%;  malic  acid, 
from  1'56  to  7*81%.  It  is  found  that  by  estimating  the  acids 
separately  and  calculating  the  results  into  oxalic  acid,  a  value  was 
obtained  which  was  sometimes  more  and  sometimes  less  than  the  value 
obtained  by  estimating  the  acids  directly  by  titration,  and  expressing 
the  result  as  oxalic  acid.  The  differences  were  probably  due  to  the 
influence  of  the  volatile  acids  present  in  the  tobacco.  W.  P.  S. 

Estimation  of  Pat  in  Milk.  D.  Sidersky  {Ann.  Chim.  anal., 
1908,  13,  22 — 24). — Tlie  autlior  recommends  the  process  of  Soxhlet 
as  modified  by  Timpe.  To  100  c.c.  of  milk  are  added,  slowly  and  with 
gentle  shaking,  50  c.c.  of  sulphuric  acid  ;  50  c.c.  of  water  are  then 
added,  and,  when  cooled  to  15'',  60  c.c.  of  ether  are  introduced  and  the 
whole  is  well  shaken  to  extract  the  butter  fat.  The  ethei-,  before  use, 
is  well  shaken  with  dilute  sulphuric  acid  (1  :  3). 

The  percentage  of  fat  is  now  found  by  taking  the  sp.  gr.  of  the 
ethereal  solution  and  refei-enoe  to  a  table.  L.  de  K. 

Estimation  of  Pat.  Elly  A.  Bogdanoff  {J.  Landw.,  1908,  56, 
53— 87).— See  this  vol.,  ii,  206. 

Estimation  of  the  Caprylic  [Octoic]  Acid  Value  of  Butter- 
Pat.  R.  K.  Dons  {Zeitsch.  Nahr.  Genussiii.,  1908,  15,  75— 79).— The 
process  is  a  modification  of  that  described  previously  by  the  author 
(Abstr.,  1907,  ii,  824).  Five  grams  of  the  butter  fat  are  saponified 
in  the  usual  way,  the  soap  is  dissolved  in  100  c.c.  of  hot  water,  and 
the  fatty  acids  are  liberated  by  the  addition  of  50  c.c.  of  dilute 
.sulphuric  ncid.  After  cooling,  the  aqueous  portion  is  removed,  and 
the  solid  cake  of  fatty  acids  is  extracted  twice  with  150  c.c.  of  hot 
water.  After  this  treatment,  the  cake  of  fatty  acids  is  placed  in  a 
flask,  20  grams  of  glycerol,  5  grams  of  sodium  sulphate,  and  a  few 
pieces  of  pumice  stone  sire  added,  and  the  mixture  is  distilled  until 
110  c.c.  of  distillate  have  been   collected.     One   hundred   c.c.  of  this 
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distillate  are  neutralised,  as  in  the  usual  Reichert-Meissl  process.  The 
acidity  of  the  distillate  is  due  almost  entirely  to  caprylic  [octoic]  acid, 
and  this  is  precipitated  by  the  addition  of  iV/lO  filver  nitrate  solution. 
The  quantity  of  the  latter  required,  expressed  as  c.c.  of  iV/10  solution, 
multiplied  by  I'l,  gives  the  "caprylic  acid"  value  of  the  fat.  A 
correction  is  applied  for  the  solubility  of  the  silver  salt  in  the  volume 
of  solution  and  that  of  the  water  used  for  washing  the  precipitate 
(20  c.c);  this  correction  is  0"4  c.c,  which  is  added  to  the  result 
obtained.  Pure  biitter-fat  gives  a  value  of  from  1-6  to  2'0;  butter 
containing  10%  of  cocoauut  oil,  from  2'7  to  3'0,  and  pure  cocoanut  oil, 
5-3.  W.  P.  S. 

Blackberry-seed  Oil.  Richard  Krzizan  {Chem.  Rev.  Fett-Harz- 
Ind.,  1908,  15,  7-9,  29— 30).— Blackberry  seeds  yield  about  12-6%  of 
a  drying  oil  having  the  following  chemical  and  physical  constants  : 
D'"'  0'9256  ;  saponification  number,  189"5  ;  iodine  number,  147"8  ;  acid 
number,  203  ;  insoluble  fatty  acids,  96*3%.  The  liquid  fatty  acids 
contain  about  80%  of  linolic  acid,  17%  of  oleic  acid,  and  3%  of  linolenic 
and  isolinolenic  acids,  nnd  amount  to  about  91%,  reckoned  on  the  oil, 
whilst  the  solid  acids,  chiefly  palmitic  acid,  are  about  4 '7%.  Volatile 
acids  ai'e  not  present  in  the  oil.  The  unsaponifiable  portion  of  the  oil 
contains  0"6%  of  phytosterol.  The  drying  properties  of  the  oil  are 
somewhat  inferior  to  those  of  raspberry-seed  oil  (Abstr,,  1907,  i,  821). 

W.  P.  s. 

Stanek's  Method  for  Estimating  Choline.  Vladimir  Stanek 
{Zeitsch.  phijsiol.  Chem.,  1908,  54,  354). — In  i-eply  to  Kiesel  (Abstr., 
1907,  ii,  994),  it  is  pointed  out  that  most  of  his  observations  have  been 
made  previously  by  the  author.  J.  J.  S. 

Indicators  in  the  Titration  of  Cinchona  Bases.  Erwjn  Rupp 
and  K.  Sekgers  {Chem.  Zentr.,  1907,  ii,  1363  ;  from  yt;jo</i.  Zeit.,  1907, 
22,  743 — 750). — Hsematoxylin  may  be  advantageously  replaced  as  an 
indicator  for  cinchona  alkaloids  by  dinitrophenolphthalein,  or  better 
still  by  p-nitrophenol,  in  all  cases  where  the  solution  is  colourless 
or  nearly  so.  lu  cases  of  strongly-coloured  liquids,  tetrachlorotetra- 
bromophenolphthalein  may  render  good  service.  The  indicators  are 
used  in  the  form  of  1%  alcoholic  solutions,  ten  to  twenty  drops  of  the 
first,  or  twenty  to  thirty  drops  of  the  latter,  solution.  The  liquids 
must  be  diluted  with  sufficient  alcohol  to  prevent  separation  of  free 
alkaloid.  Both  indicator.s  turn  yellow  in  presence  of  alkali,  and  the 
cinchona  alkaloids  behave  towards  them  as  monobasic  compounds. 

L.  DE  K, 

Estimation  of  Ecgonine  in  Java  Coca.  Anne  W.  K.  de  Jong 
{Pharm.  Weekhlad,  1908,  45, 42—43.  Compare  Abstr.,  1905,  ii,  778).— 
A  criticism  of  Greshoff's  process  (Abstr.,  1907,  ii,  914).  The  ecgonine 
hydrochloride  obtained  is  not  always  pure,  but  may  be  contaminated 
with  sodium  and,  sometimes,  ammonium  chloride.  To  prevent  this,  the 
"  acid-alkaloid  "  is  dissolved  in  ether  and  shaken  a  few  times  with 
water,  the  ether  is  removed  by  distillation,  and  the  residue  treated 
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according  to  Greshoff's  method.  The  aqueous  solution  may  .still 
retain  some  ecgonine  ;  it  is  therefore  boiled,  if  necessary,  with  a  slight 
excess  of  sodium  hydroxide  to  expel  the  ammonia.  It  is  then  acidified 
with  hydrochloric  acid,  and  evaporated  to  dryness  ;  the  result,  after 
allowing  for  sodium  chloride,  represents  ecgonine  hydrochloride. 

The  composition  of  the  "acid-alkaloid"  cannot  be  calculated,  as 
stated  by  Greshoff,  from  the  ecgonine  hydrochloride,  as  it  is  in  reality 
composed  of  three  alkaloids,  namely,  cocaine,  cinnamylcocaine,  and 
isoatropylcocaine.  L.  de  K. 

Control   and    Estimation  of  Atomic   Complexes   in   Drugs. 

Pio  Lami  {Boll,  chim.farm.,  1907,  46,  826— 833).— Methods  are  given 
for  the  examination  of  protargol,  heroine  (diacetoxymorpliine),  meso- 
tan  (acetylmethyl  salicylate,  OH-CyH^'COg'CHg'COMe),  aspirin 
(o-acetoxybenzoic  acid),  aristochin  [quinine  carbonate, 

-  and  aristol  (iodothymol).  T.  H.  P. 

Estimation  of  Tannins  in  White  Wines.  Max  Koebner  {Chein. 
Zeit.,  1908,  32,  77). — Ten  c.c.  of  wine  are  placed  in  a  stoppered 
cylinder,  10  c.c.  of  tai'taric  acid  solution  (1  :  10)  are  added,  then  three 
drops  of  ferric  chloride  (1:10),  ammonia  in  excess,  and  water  up  to  50  c.c. 
A  clear  solution  is  obtained  which  owes  its  dark  colour  to  a  certain  amount 
of  iron  tannate.  The  solution  is  then  compared  with  one  made  in  a 
similar  manner,  u.sing  a  solution  of  1  gram  of  tannin  and  50  c.c.  of 
hydrochloric  acid  made  up  to  1  litre  as  a  standard  comparison  fluid. 

L.  DE  K. 

The  Polariscopic  Method  for  the  Estimation  of  Gliadin. 
G.  W.  Shaw  (./.  Amer.  Chem.  Soc,  1907,  29,  1747— 1750).— Snyder's 
process  (Abstr.,  1904,  ii,  524)  is  recommended.  If  care  is  taken  to 
make  two  polarimetric  determinations,  the  first  in  the  original  solution, 
and  the  second  after  precipitating  the  protein  with  mercuric  nitrate, 
the  results  compare  favourably  with  the  usual  chemical  methods. 

L.   DE  K. 

The  Aloin  Test  for  Haemoglobin.  A.  Bolland  {Bull.  Acad.  Sci. 
CmcoM',  1907,  441— 448.  Compare  Schaer.  Abstr.,  1903,  ii,  344).— 
The  blood  stain  is  extracted  for  twenty-four  hours  with  1  c.c.  of  con- 
centrated ammonia,  the  ammonia  is  allowed  to  evaporate,  and  the 
residue  is  dissolved  in  3 — 4  c.c.  of  water.  After  concentration  and 
acidification  with  2-6  c.c.  of  a  0-06%  solution  of  citric  acid,  1  c.c.  of  a 
0-1%  aloin  solution  and  1  c.c.  of  oil  of  turpentine  are  added.  If  haemo- 
globin is  present,  a  red  coloration  is  produced  in  ten  to  fifteen  seconds. 
As  iti  the  case  of  the  analogous  guaiacum  test,  citric  acid  should  be 
added  to  exclude  ferrous  conipouTids,  wliich  may  produce  a  coloration 
similar  to  thut  givin  l)y  haemoglobin.  G.    B. 
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Index  of  Refraction  of  Mixtures  of  Alcohol  and  Water. 
A,  G.  DouoscHEWSKY  and  S.  V.  Dvoeschantschik  {J.  liuss.  Phys. 
Chem.  iSoG.,  1908,  40,  101 — 125). — The  expeiiments  were  carried  out 
in  a  similar  manner  to  those  of  Wagner  and  Schultze  (Ab^tr,,  1907, 
ii,  821),  althcugh  quite  independently,  aud  it  is  pointed  out  that  the 
results  of  these  investigators  are  vitiated  by  the  employment  of  an 
inaccurate  rnethod  of  reading  the  temperature.  Tables  and  curves 
are  given  showing  (1)  the  change  in  refractive  index  for  1°  rise  in 
temperature  for  various  compositions.  (2)  The  change  in  this 
quantity  with  change  in  composition.  (3)  The  refractive  index  of 
various  mixtui-es  at  certain  tempeiatures  as  observed,  and  also  as 
calculated  from  the  results  of  ex{.ieriment.  Employing  the  values  of  the 
refractive  indices  obtained  by  experiment,  the  composition  of  the  mix- 
tures is  calculated  by  the  formulae  (n  -  l)/cZ,  {n^  -  l)/t/,  (n^  -  l)l{n^  +  2)ld; 
the  first  formula  gives  the  best  results,  but  all  three  yield  fairly 
satisfactory  results  for  weak  solutions  of  alcohol  in  water  or  vice 
versa,  but  not  for  solutions  of  medium  strength.  Contrary  to  Kiegler's 
statement  (Abstr.,  1896,  ii,  224),  it  is  shown  that  the  addition  of  water 
to  a  concentrated  solution  of  alcohol  at  first  greatly  raises  the  index 
of  refraction,  and  then  the  effect  diminishes,  until  at  the  composition 
50%  water  it  is  zero,  and  further  addition  lowers  the  index ;  it  is  also 
shown  that  C  in  Pulf rich's  formula  {Zeitsch.  physikal.  Chtm.,  1889,  3, 
5(31)  (Z>  -  D^)jT)  =  C.(.Vi  -  N)IN  is  not  a  constant. 

The  refractive  index  method  cannot  be  employed  for  the  accurate 
determination  of  the  constitution  of  concentrated  solutions  of  alcohol 
in  water,  but  for  dilute  solutions  it  yields  very  satisfactory  results. 

Z.  K. 

The  Swan  Spectrum.  Karl  von  Wesendonk  {Physikal.  Zeitsch., 
1908,  9,  151 — 154). — The  flame  of  a  hydrocarbon  burning  in  an 
atmosphere  of  chlorine  shows  the  Swan  spectrum,  which  would  indicate 
that  the  latter    is  due  to  carbon    and   not    to    carbon    monoxide. 

T.  E. 

Some  Infra-red  Spectra.  W.  J.  H.  Moll  (Arch.  Neerland., 
1908,  [ii],  13,  100 — 134) — An  automatic  spectrometer  was  employed 
having  silvered  concave  mirrors  in  place  of  lenses.  The  radiation  was 
measured  by  Rubens'  method,  using  an  iron-constantan  couple,  and 
an  automatic  arrangement  was  employed  for  making  the  photographic 
record  of  the  galvanometer  readings.  The  rotation  of  the  prism 
being  intermittent,  the  curve  on  the  drum  was  traced  as  a  series  of 
separate  points. 

The  arc  spectra  of  sodium,  potassium,  rubidium,  and  caesium  are 
tabulated  and  illustrated  by  curves,  the  wave-lengths  studied  being 
from  0'55/ji  to  4/x..  The  spectrum  of  mei'cury  was  examined  as  far  as 
lO/A,  but  beyond  1'7/a  emission  could  not  be  detected.    The  absorption 
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bands  of  atmospheric  air  were  measured  by  examining  the  spectrum  of 
a  Nernst  lamp.  C.  H.  D. 

Ultra-red  Emission  Spectra  of  the  Alkali  [Metals].  A.  Berg- 
MANN  {Zeitsch.  wiss.  Fhotograj)h,  Photophysik.  Fliotochem.,  1908,  6, 
113 — 130). — By  a  combination  of  the  phosphorographic  and  photo- 
graphic methods,  the  author  has  examined  the  ultra-red  emission 
spectra  of  the  alkali  metals.  Phosphorescent  screens  were  prepared 
from  zinc  sulphide,  obtained  by  dissolving  zinc  chloride  in  water, 
adding  excess  of  ammonia,  precipitating  with  hydrogen  sulphide,  and 
heating  the  dried  product  to  a  moderate  white  heat.  The  pl^sphorescent 
plates  were  rendered  active  by  exposing  them  for  one  or  two  minutes 
to  an  arc  light  placed  on  the  further  side  of  a  cupriammonium  sulphate 
solution  or  by  exposing  them  for  a  few  seconds  to  diffused  daylight. 
They  were  then  subjected  to  the  action  of  the  ultra-red  ladiation 
for  a  few  minutes,  and  then  immediately  brought  into  contact  with 
photographic  plates.  After  an  exposure  of  about  two  houi's,  the  plates 
were  developed. 

As  soui'ce  of  light,  an  arc  lamp  was  used,  the  carbons  being  axially 
perforated  and  filled  with  the  anhydrous  chlorides  of  the  alkali  metals. 
The  objectives  of  the  collimator  and  of  the  camera  were  specially 
designed  to  enable  meisurements  of  wave-lengths  up  to  2000/iyu.  to 
be  effected. 

Spectral  lines  in  the  ultra-red  region  were  obtained  as  follows,  the 
numbers  representing  wave-lengths  in  terms  of  ixfx:  sodium,  11444; 
potassium,  11776  and  1249-4;  rubidium,  1322-9,  1344-2,  and  1366-8; 
caesium,  1359-0  H.  M.  D. 

Spectrum  of  Magnesium  and  of  the  so-called  Magnesium 
Hydride,  as  Obtained  by  Spark  Discharges  under  Reduced 
Pressure.  E.  E.  Brooks  {Proc.  Roy.  Soc,  1908,  80,  A,  218—228).— 
The  spark  spectrum  of  magnesium  in  hydrogen  shows  among  other 
features  a  complex  system  of  bands  and  Hutings  extending  over  a  con- 
siderable part  of  the  visible  spectrum  (compare  Liveing  and  Dewar, 
Abstr.,  1881,  957;  1882,  254,  255;  1883,2;  1889,  89),  and  these 
lines  and  flutings  have  been  provisionally  ascribed  to  the  presence  of 
magnesium  hydride.  The  author  has  investigated  the  spectra 
obtained  with  magnesium  electrodes  in  hydrogen  and  other  gases 
under  reduced  pressure,  but  has  not  succeeded  in  elucidating  the 
origin  of  the  so-called  hydride  spectrum. 

Discharges  of  high  frequency  (with  Leyden  jars)  and  of  low  frequency 
with  alternating  currents  have  been  used,  and  the  results  are  described 
in  detail.  In  certain  circumstances,  with  the  high  frequency  discharge, 
the  tube  is  filled  with  a  green  flame,  the  so-called  high  frequency 
flame,  the  cuirent  being  then  carried  by  magnesium  ions.  The  hydride 
spectrum  appears  always  to  be  obtained  with  the  high  frequency 
flame  in  hydrogen,  even  when  the  gas  is  dried  with  phosphoric 
oxide,  but  is  not  obtained  with  other  gases  in  the  absence  of 
water  vapour.  In  the  low  frequency  flame,  however,  the  hydride 
spectrum  is  not  obtained  in  perfectly  dry  hydrogen,  although  under 
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the  same  conditions,  in  the  presence  of  water  vapour,  it  shows  dis- 
tinctly. 

The  spark  spectrum  of  magnesium  in  air,  nitrogen,  and  other  gases 
has  also  been  investigated. 

In  a  note  appended  to  the  paper,  it  is  mentioned  that  Fowler  has 
recently  observed  the  "  hydride  "  bands  and  flutings  in  the  spectra  of 
sun-spots.  G.  S. 

Zeeman  Effect  for  the  Helium  Lines.  Wilhei.m  Lohmann 
{Phijsikal.  Zeitsch.,  1908,  9,  145—148.  Compare  this  vol.,  ii,  152).— 
All  the  lines  of  the  helium  spectrum  are  converted  into  triplets  when 
the  glowing  gas  is  placed  in  a  magnetic  field  and  examined  at  right 
angles  to  the  lines  of  force.  The  distance  between  the  side  lines 
divided  by  the  wave-length  squared  is  the  same  for  all  the  lines.  This 
is  the  simplest  case  foreseen  by  Lorenz's  theory,  and  it  has  not  been 
observed  in  any  other  substance  ;  it  indicates  a  very  simple  structure 
for  the  helium  atom.  T.  E. 

The  Arc  Spectrum  of  Cerium.  Artur  Bakowski  [Zeitsch.  wiss. 
Photograph.  Photophysik.  Photochem.,  1908,  6,  73 — 100). — Five  cerium 
preparations,  purified  by  different  methods,  were  found  to  give 
identical  spectra.  A  complete  table  of  the  lines  in  the  arc  spectrum 
of  cerium  from  X  2576  to  A.  5003  is  given,  together  with  identifications 
of  a  large  number  of  lines  with  lines  in  the  solar  spectrum. 

0.  H.  D. 

Some  Phosphorescent  Spectra.  Henri  Becquerel  {Compt. 
rend.,  1908,  146,  440 — 446). — A  comparison  of  the  phosphorescent 
spectra  of  two  ppecimens  of  fluorspar  (chlorophane  and  a  fluorspar 
fiom  Titlis)  shows  that,  whilst  the  two  spectra  have  bands  in  common, 
these  are  not  the  most  characteristic  bands  in  either  spectra,  but  the 
flame  spectrum  of  fluorspar  from  any  source  is  always  the  same.  In 
view  of  these  facts,  the  author  is  of  opinion  that  the  bands  cannot  be 
wholly  attributed  to  the  presence  of  rare  earths  as  stated  by  Urbain 
( Abstr.,  1907,  ii,  3).  The  phosphorescent  spectra  of  apatite  and  scheelite 
are  almost  identical,  and  it  would  appear,  therefore,  that  neither  the 
phosphorus  in  the  one  nor  the  tungsten  in  the  other  mineral  plays  any 
part  in  the  phosphorescent  phenomenon,  which  is  due  to  the  constituents 
common  to  the  two  minerals,  namely,  the  calcium  and  the  rare  earths. 

M.  A.  W. 

Absorption  Spectra  of  the  Vapours  of  Benzene  and  its  Homo- 
logues  at  Different  Temperatures  and  Pressures,  and  also  of 
Solutions  of  Benzene.  W.  Noel  Hartley  ( Proc.  Eoy.  Sac,  1 908^  80,  A , 
162 — 165.  Compare  Friederichs,  Abstr.,  1905,  ii,  782). — Variations  in 
the  vapour-spectra  of  benzene  at  different  temperatures  and  pressures 
are  due  to  the  fact  that  there  are  two  kinds  of  absorption  :  (a)  general 
absorption  (due  to  encounters  between  the  molecules),  which  is 
broadened  and  extended  towards  the  less  refrangible  rays  by  rise  of 
temperature;  (b)  selective  absorption  (due  to  atomic  vibrations),  which 
includes  all  the  individual  bands  and  groups  of  bands  which  are  not 
widened  or  displaced  by  rise  of  temperature.  The  selective  absorption 
can  be  studied  most  advantageously  by  raising  the  general  absorption 
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to  a  maximum  (at  100*^)  and  studying  tLe  spectra  produced  by 
reduction  of  pressure. 

The  bands  of  the  benzene  spectrum  between  12-7°  and  25°  may  be 
resolved  into  four  spectra  which  partially  overlap  ;  two  are  composed 
of  strong  bands,  of  which  there  are  54  (27  in  each  spectrum),  and  the 
other  two  of  about  30  weak  bands.  The  intensities  of  the  bands  are 
much  the  same  at  100°  and  at  lower  temperatures.  The  similar  groups 
of  bands  in  the  spectra  of  benzene  and  its  homologues  show  that  the 
mode  of  vibration  within  the  nucleus  is  not  greatly  affected  by  the 
side-chain  substitution.  The  influence  of  the  position  of  the  sub- 
stituted hydrogens  on  the  number  and  position  of  the  bands  in  the 
spectra  of  its  homologues  is  clearly  shown. 

The  relationships  between  vapour-spectra  and  solution-spectra  are 
discussed.  It  is  shown  that  up  to  nine  bands  may  be  recognised  in  the 
solution  spectia  of  benzene,  six  of  which  aie  similarly  constituted,  and 
four  of  these  ai-e  almost  exactly  similar  in  all  respects.  These  four 
correspond  with  the  four  groups  of  vapour-bands  already  mentioned, 
and  occur  where  these  bands  overlap  to  the  greatest  extent.  The  view 
of  Baly  and  Collie  (Tran?.,  1905,  87,  1332)  that  benzene  has  seven 
and  no  more  than  seven  solution-bands  is  shown  to  be  incompatible 
with  the  facts.  G.  S. 

Absorption  Spectra  of  Collidine  and  Nonachlorocollidine. 
John  E.  Purvis  and  W.  H.  Foster  {Proc.  Camh.  Phil.  Soc,  1908,  14, 
381—381). — The  character  of  the  absorption  band  of  collidine  is 
similar  to  that  of  pyridine  (Hartley,  Trans.,  1885,  47,  685)  and  of 
lutidine  (Baker  and  Baly,  Trans.,  1907,91,  1122),  except  that  it  is 
moved  a  little  more  towards  the  red  end  of  the  spectrum.  In  the  case 
of  nonachlorocollidine,  there  is  a  much  greater  shift  towards  the  red 
end,  and  also  a  slight  decrease  in  the  persistence  of  the  band.  From 
this  the  conclusion  is  drawn  that  the  nine  chlorine  atoms  have 
replaced  the  nine  atoms  of  hydrogen  in  the  methyl  groups,  and  have 
not  entered  the  nucleus.  P.  H. 

Anomalous  Magnetic  Rotary  Dispersion  of  Neodymium. 
Robert  W.  Wood  {Physikal.  ZHtsch.,  1908,  9,  148  — 151).— In 
general,  the  magnetic  rotation  of  the  plane  of  polarisation  is  greater 
for  short  wave-lengths  than  for  longer  ones.  For  neodymium  nitrate, 
however,  the  rotation  is  smallest  in  tlie  blue,  it  increases  gnulually  in 
the  green,  and  then  very  rapidly  as  the  absorption  band  in  the  yellow 
is  approached.  No  marked  increase  or  decrease  on  the  red  side  of  the 
band  could  be  observed.  The  anomaly  is  thus  the  same  as  that 
observed  at  the  D  lines  in  sodium  vapour.  T.  E. 

Does  Beer's  Law  Hold  for  Colloidal  Solutions?  Oscauke 
ScAUi'A  {Zeitsch.  Chein.  Ind.  Kolluidc,  1908,  2,  Supt.  II,  50—52). — 
Tlie  dependence  of  the  absorption  of  light  on  the  concentration  and 
the  thickness  of  the  solution  lias  been  examined  in  the  case  of 
colloidal  solutions  of  platinum,  silver,  nickel,  cobalt,  and  cop2>er 
prejtared  by  the  electrical  method.  Deviations  from  Boer's  law 
amounting  to  10%  were  observed. 
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With  iricrea-iiag  dilation,  the  absorption  in  the  violet  region 
diminishes  in  all  cases,  whereas  in  some  cases  the  effect  of  dilution  is 
to  incre;ise  the  absorption  at  the  red  end  of  the  spectrum.  Chemically- 
prepared  colloidal  solutions  of  ferric  hydroxide,  basic  ferric  acetate, 
arsenious  sulphide  and  silver,  obtained  according  to  Schneider's 
method  by  reduction  of  silver  nitrate,  also  exhibited  deviations  from 
the  i^equirements  of  Beer's  law,  accompanied  by  increased  absorption 
in  the  violet  region  as  the  dilution  of  the  solutions  was  increased. 

H.  M.  D. 

The  Reduction  [of  the  Photographic  Image]  with  Persulphate 
and  according  to  Farmer.  Johannes  Pinnuw  {Zeitsch.  wiss. 
Photograph.  Photophysik.  Photochem.,  1908,  6,  130 — 135). — The  mode 
of  action  of  ammonium  persulphate  as  a  photographic  redixcing 
[weakening]  agent  has  been  exaraiued.  The  change  of  colovir  from 
black  to  a  brownish-black,  which  is  sometimes  observed  on  treatment 
with  ammonium  persulphate,  is  evidence  of  the  formation  of  a  new 
solid  subf-tance.  This  is  shown  to  contain  sulphuric  acid,  and  the 
author  supposes  that  the  substance  is  either  silver  sulphate  or  a  com- 
pound of  this  with  gelatin.  The  reducing  action  of  persulphate  is 
accelerated  by  silver  salts,  a  fact  which  is  utilised  to  explain  the  mode 
of  action  of  the  persulphate.  Two  different  views  are  suggested. 
According  to  the  first,  reaction  takes  place  between  the  finely- 
divided  i^ilver  and  the  persulphate,  as  represented  by  the  equations  : 
(NHj,S20g'+  2Ag  =  Ag,S04  -H  (NHJ^SO,;  (NHJ.S.A  +  Ag,SO,+ 
2H2O  =  2AgO-H(NH4),S04  -t-  2H2SO4.  The  silver  peroxide  then 
reacts  with  a  further  quantity  of  silver  and  sulphuric  acid  to  give 
silver  sulphate,  which  decomposes  further  persulphate  according  to 
the  second  equation. 

According  to  the  second  view,  the  small  amounts  of  Caro's  acid 
which  are  present  in  the  persulphate  are  supposed  to  play  a  part. 
The  liberation  of  ozone  from  Caro's  acid  takes  place  very  i-apidly  in 
presence  of  silver  sales  which  act  catalytically.  The  formation  of 
silver  sulphate,  according  to  the  first  equation,  furnishes  the  requisite 
cat^ilytic  agent,  and  the  ozone  liberated  reacts  with  silver  to  form 
peroxide,  which,  with  the  finely-divided  silver  and  sulphuric  acid, 
yields  a  further  quantity  of  the  sulphate,  and  thus  the  reaction  pro- 
gresses with  gradually  increasing  velocity.  The  catalytic  activity  of 
the  silver  salts  explains  the  dilficulty  of  obt  lining  good  results  when 
ordinary  tap-water  is  used  in  reducing  by  means  of  persulphate.  The 
formation  of  silver  salts  must  be  preven*^ed  by  using  chlorine-free 
distilled  water.  H.  M.  D. 

What  is  Radium  ?  The  Composition  of  Metals  Calculated 
and  Established.  R.  Faust  {Chem.  Zentr.,  1907,  ii,  1963  ;  from  a  pam- 
phlet, Dresden,  1907,  1  — 15). —  A  theoretical  paper,  in  which  the  con- 
clusions of  Ramsay  {Trans.,  1907,  91,  1593)  are  criticised,  and  the 
suggestion  put  forward  that  the  alkali  metals  are  composed  of  a  metal 
with  radium  emanation,  the  latter  having  a  negative  atomic  weight 
(  -  88  5),     A  n  example  given  is  (^Cu)^Ra  =  K  =  39.  -J.  Y.  E. 
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Phosphorescence  Produced  by  Canal  Rays.  John  Trowbridge 
(Ainer.  J.  Sci,  1908,  25,  141  — 142).— When  canal  rays  fall  on  lithium 
chloride,  a  red  phosphorescence  is  produced,  -whereas  cathode  rays 
usually  give  a  faint  blue  colour.  The  author  shows  that  this  difference 
is  due  to  the  greater  energy  contained  in  the  canal  rays,  for  a  cathode 
stream,  if  sufficiently  intense,  induces  the  red  phosphorescence.  In 
order  to  obtain  this  result,  the  cathode  stream  is  concentrated  to  a 
focus  on  the  lithium  chloride  by  passing  it  through  the  longitudinal 
magnetic  field  produced  by  a  solenoid.  R.  J.  C. 

The  Radioactivity  of  Sea-Water.  John  Joly  {Phil.  Mag.,  1908, 
[vi],  15,  385—393.  Compare  Strutt,  Abstr.,  1906,  ii,  716).— The 
author  has  measured  the  radioactivity  of  sea-water  taken  from  different 
parts  of  the  Atlantic  and  also  from  the  Arabian  Sea.  The  eman  ition 
was  usually  distilled  off  and  estimated  by  the  electroscopic  method. 
It  was  found  that  trustworthy  results  could  be  obtained  when  the 
water  was  acidified  with  a  few  c.c.  of  purified  hydrochloric  acid  per 
litre  in  order  to  liberate  the  emanation  from  suspended  particles  and 
to  prevent  the  formation  of  a  precipitate  during  boiling. 

The  average  activity  of  four  samples  collected  off  the  West  of 
Ireland  and  one  from  the  Isle  of  Man  was  equivalent  to  0*0344  x  10"^^ 
grams  of  radium  per  gram  of  water.  A  sample  from  the  Arabian 
Sea  gave  0-0278  x  10~^-,  and  five  samples  collected  between 
Madeira  and  the  Bay  of  Biscay  gave  the  value  0-0172  x  10"^^  grams 
radium  per  gram,  whereas  Eve  {Phil.  Mag.,  1907,  [vi],  13,  248) 
obtained  only  0'0003  x  10 "^^  grams  of  radium  per  gram  of  water  from 
mid-Atlantic. 

These  figures  point  to  an  increase  in  radioactive  material  near  the 
land.  The  author  supposes  that  much  of  the  radioactive  matter 
reaches  the  sea  in  very  fine  suspension,  and  ultimately  finds  its  way 
into  the  sediments  everywhei'e  collecting.  B.  J.  C. 

The  Lithium  in  Radioactive  Minerals.  Mlle.  Ellen  G-leditsch 
{Compt.  rend.,  1908,  146,  331 — 333). — In  continuation  of  her  inves- 
tigation of  radioactive  minerals  for  the  presence  of  copper  and  lithium 
(this  vol.,  ii,  9),  the  author  has  estimated  the  copper  (as  cuprous 
sulphide)  and  the  lithium  (by  spectroscopic  comparison  of  the  residues 
remaining  after  the  elimination  of  all  the  other  metals,  except  those 
of  the  alkalis,  with  artificial  mixtures  of  sodium  and  lithium  chloride) 
in  some  radioactive  minerals,  and  has  obtained  the  following  results : 

Radioactivity 
crinipaivd 
Co})por.  Litliiuni.    with  urauiuin. 

Joachinisthal  i)itohblcndc 1-2%  0'00017%  1'5 

Colorado  pitchblende 0-15%  0-00034%  175 

Carnotitc  0-15%  0-030%  O'S'i 

Chalcolite  (from  Cornwall)    C-54%  000011%  2-0 

Autunito  0  0-00083%  1-48 

Thorite trace  0-0033^  0-59 

The  gangue  accompanying  the  chalcolite  contained  0-012%,  and  that 
with  the  autunite,  0-0033%,  of  lithium.  It  is  to  bo  noted  that  carnotite 
contains  much  lithiun^  with  but  little  copper,  whilst  the  I'everse  is  the 
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case  in  thorite.  Autuaite,  like  gummite  (McCoy,  Nature,  Nov.  28tli, 
1907),  contains  lithium,  but  no  copper.  In  the  latter  cases,  the  copper 
may  have  been  transformed  into  lithium,  but  this  is  not  very  probable, 
since  chalcolite  contains  so  much  copper  and  very  little  lithium. 
Owing  to  the  sensitiveness  of  the  spectroscopic  reaction  of  lithium, 
it  is  difficult  in  some  cases  to  determine  whether  this  metal  is  present 
in  the  mineral  itself  or  in  the  accompanying  gangue.  The  results, 
whilst  not  invalidating  Ramsay's  theory  (Trans.,  1907,  91,  1593),  are 
not  favourable  to  it ;  they  prove  that  no  simple  relation  exists  between 
the  copper  and  lithium  in  radioactive  minerals.  E.  H. 

Lithium  in  Radioactive  Minerals.  Sir  William  Ramsay  and 
Alexander  Cameron  {Compt.  rend.,  1908,  146,  456 — 457). — The 
detection  of  lithivim  in  certain  radioactive  minerals  has  not  the  exclusive 
significance  attributed  to  it  by  McCoy  {Nature,  Nov.  28th,  1907)  and  by 
Mile.  Gleditsch  (this  vol.,  ii,  9,  and  preceding  abstract).  The  authors 
have  shown  (Trans.,  1907,  91,  1593)  that  lithium  is  one  of  the  products 
of  the  action  of  radium  emanation  on  copper  salts,  but  it  is  probable 
that  other  alkali  metals  are  also  produced,  as  the  alkali  residue  obtained 
from  the  salt  after  treatment  with  radium  emanation  was  gi'eater  than 
before,  and  a  spectroscopic  examination  showed  the  presence  of  both 
sodium  and  potassium  ;  experiments  now  in  progress  involving  the  vise 
of  silica  vessels  will  decide  whether  the  presence  of  these  metals 
in  the  residue  is  due  to  the  use  of  glass  vessels. 

The  proportions  of  the  degradation  products  appear  to  depend  on 
conditions  at  present  unknown,  for,  whilst  helium  is  the  ordinary 
degradation  product  of  radium  emanation,  neon  is  formed  in  the 
presence  of  water,  and  argon  in  the  presence  of  a  copper  salt. 

M.  A.  W. 

Scattering  of  /3-Rays  from  Uranium  by  Matter.  J.  Arnold 
Crowther  {Proc.  Roy.  Soc,  1908,  80,  A,  186— 206)— The  scattering  of 
the  ^-rays  from  uranium  by  matter  has  been  investigated  by  compar- 
ing the  intensity  of  a  parallel  pencil  of  the  radiation  traversing  a 
fixed  cross-section  when  a  thin  plate  is  interposed  between  the  source 
and  the  cross-section  at  some  distance  from  the  latter  with  that  in  the 
absence  of  the  plate.  Very  thin  plates  of  mica,  aluminium,  copper, 
silver,  and  gold  were  used.  As  the  source  of  the  rays,  uranium-^  was 
employed. 

)8-Rays  are  completely  scattered  in  a  thickness  of  material  much  less 
than  that  required  to  absorb  them ;  scattering  is  complete  after  they 
have  traversed  a  thickness  of  material  varying  from  001 5  cm.  for 
aluminium  to  00002  cm.  for  gold.  The  scattering,  after  correcting 
for  absorption,  may  be  represented  by  an  equation  of  the  form 
IfIo—e~'^^^-,  where  d  is  the  thickness  of  material  traversed,  cr  is  the 
coefficient  of  scattering,  and  Iq  and  /  are  the  respective  intensities  of 
the  radiation  passing  the  cross-section  referred  to  above,  in  the  absence 
and  presence  of  the  thin  plate. 

The  ratio  of  the  coefficient  of  scattering  to  the  coefficient  of 
absorption  (Abstr.,  1906,  ii,  720)  is  approximately  constant  for  all  the 
substances  examined,  its  average  value  being  about  13.  G.  S, 
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Presence  of  Thorium  in  the  Soil  at  Rome.  Gian  A.  Blanc 
(Atti  E.  Accad.  Linen,  1908,  [v],  17,  i,  101— 106).— By  collecting,  on 
a  negatively  charged  metallic  wire,  the  whole  of  the  thorium  products 
A,  B,  and  C  resulting'  Irom  the  thorium  emanation  libf^rated  from  a 
definite  area  of  the  soil  at  Rome  under  normal  conditions  and  deter- 
mining the  rate  of  discharge  of  a  sensitive  electroscope  under  the 
influence  of  the  wire,  the  author  finds  that  the  soil  contains  a  quantity 
of  thorium  capable  of  generating  the  same  emanation  as  it  would  do 
if  it  contained  0-00166%  of  thorium  hydroxide.  If  the  thorium  is 
present  in  the  soil  in  a  form  other  than  hydroxide,  the  proportion  of 
thorium  compound  must  be  considerably  greater  than  that  given 
above.  T.  H.  P. 

Wehnelt  Cathode  in  High  Vacuum.  J.  E  Lilienfeld  iPhysikal. 
Zeitsch.,  1908,  9,  193). — The  author  takes  exception  to  the  opinion 
of  Soddy  (this  vol.,  ii,  81)  that  the  Wehnelt  cathode  ceases  to  be  active 
at  very  high  degrees  of  exhaustion.  The  phenomena  observed  in 
highly  exhausted  discharge  tubes  are  due  to  the  large  increase  in  the 
fall  of  potential  of  the  positive  column,  which  is  indejjendent  of  the 
nature  of  the  electrodes,  as  the  author  has  shown  in  experiments 
published  previously.  H.  M.  D. 

Aluminium  in  the  Potential  Series.  Johannes  J.  van  Laae 
{Chem.  Weekblad,  1908,  5,  124— 127).— Polemical.  A  reply  to  van 
Deventer  and  van  Lummel  (this  vol.,  ii,  12).  A.  J.  W. 

Electro-chemistry  of  Lead.  Alexander  C.  Gumming  (Trans. 
Faraday  Soc,  1907,  2,  199— 213).— The  object  of  the  research  is  to 
determine  the  affinity  of  the  change  Pb"'"  -^i^  Pb"  +  ?i^,  which  (at 
25°)  is  expressed  in  volts  by  e  =  P  + 0-059  l/wlog,o[Pb'""]/[Pb"],  where 
P  is  a  constant  which  is  characteristic  of  the  reaction,  and  the 
bracketed  quantities  are  the  concentrations  of  the  quadri-  and  bi- 
valent lead  ions  in  a  solution.  Suitable  solutions  were  made  by 
saturating  nitric  acid  with  lead  peroxide.  The  solubility  of  lead 
peroxide  in  nitric  acid  (in  milligram-moleciiles  per  litre)  is  5-3iV  acid, 
0-104  ;  7-5xV  acid,  0-415  ;  9-2i\^  acid,  0-8,  and  11-5.V  acid,  1-54.  The 
effect  of  the  concentration  of  the  acid  on  the  solubility  is  given  by 
the  expros.sion  [Pb""*]/[H'J^[H20]-  =  constant,  and  the  values  found 
agree  with  this;  it  is  therefore  probal)le  that  the  lead  dissolves  .as 
quadiivalent  ions.  The  potentials  of  platinum  electi-odes  coated  with 
lead  peroxide  in  nitric  acid  solutions  of  quadri-  .and  bi-valent  lead  ions 
were  measured  against  a  calomel  electrode,  the  diffusion  potential 
being  elimin.ated  by  means  of  a  strong  solution  of  ammonium  nitrate. 
The  mean  value  of  /-•  (referred  to  the  hydros;en  electrode)  found  is 
1  -83  volts,  assuming  in  the  calculation  that  the  ionic  concentrations  v.ary 
in  the  same  way  as  those  of  the  total  lead  salts  dissolved.  Measure- 
ments of  concentration  cells  c(mtaining  lead  electrodes  in  solutions  of 
lead  nitrate  in  nitric  acid  show  that  this  assumption  is  not  true  for 
the  bivalent  ions,  espec^ially  in  the  more  concentrated  acids. 

The  solubility  of  lead  nitjrate  in  nitric  acid  at  25°  is  found  to  be 
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(gram-mols.  per  litre)  in  water,  1'62;  in  2'02iV  acid,  0-536  ;  in  4-64iV 
acid,  0-185  ;  in  8-77iVacid,  0-042,  and  in  14'35iVracid,  0  0017. 

The  effect  on  the  ionisation  of  a  0-1  molar  solution  of  lead  nitrato 
of  the  addition  of  alkali  nitrates  was  investigated  by  means  of  con- 
centration cells.  Equal  quantities  of  sodium,  potassium,  and  am- 
monium nitrates  diminish  the  ionisation  to  very  different  extents. 
Lead  nitrate  is  less  soluble  in  nitric  acid  or  Podium  nitrate  than  it  is 
in  water,  but  more  soluble  in  potassium  nitrate,  showing  that  complex 
ions  are  formed ;  hence  no  information  about  the  dissociation  in 
nitric  acid  can  be  obtained  from  experiments  with  alkali  nitrates. 

A  few  measurements  of  the  concentration  of  plumbous  ions  in 
alkaline  solution  were  made,  and  the  solubility  of  lead  monoxide  in 
water  was  found  to  be  38  x  10~^  gram-mols.  per  litre.  T.  B 

Measurement  of  Electrode  Potentials.  Wlabimir  Kistiakow- 
SKY  (Zeitsch.  EleJctrochem.,  1908,  14,  113—121). — The  potential 
difference  between  a  metal  and  a  solution  is  affected  by  the  quantity 
of  oxygen  dissolved  in  the  latter.  The  author  has  observed  as  much 
as  0-2  volt  difference  between  a  copper  electrode  touching  the  surface 
of  a  solution  of  potassium  cyanide  and  one  dipping  under  the  surf;ice  ; 
henne  it  is  better  to  eliminate  oxygen  by  working  in  a  closed 
apparatus.  The  effect  of  local  galvanic  actions  between  different  parts 
of  the  electrode  surface  is  avoided  by  polishing  the  surface  and  examin- 
ing it  microscopically  for  inequalities,  and  by  rotating  the  electrode 
rapidly  and  measuring  the  E.M.F.  during  and  after  the  rotation  ;  the 
two  measurements  should  give  the  same  result.  A  number  of  examples 
are  given  in  which  electrodes  of  zinc  and  magnesium  are  used. 

T.  E. 

Anomalous  Anodic  Polarisation  by  Nitric  Acid.  H.  W. 
Hugo  Schellhaass  {Zeitsch.  Elektroche.m.,  1908,  14,  121 — 127). — The 
anode  potential  at  a  platinum  anode  and  the  yield  of  active  oxygen  are 
measured  in  mixtures  of  sulphuric  and  nitric  acids.  The  anode 
potential  is  a  maximum  in  a  mixture  of  70  mols.  sulphuric  acid  and 
30  mols.  nitric  acid  of  normal  strength;  in  4iV  acid  the  maximum  is  at 
90  mols.  HgSO^,  and  in  lOTV^acid  at  about  98  mols.  HgSO^.  These 
results  are  true  for  a  current  density  of  0-05  ampere  per  sq.  cm.  ; 
at  higher  current  densities  the  maximum  is  much  closer  to  the 
sulphuric  acid  end  of  the  curve.  The  quantity  of  oxygen  fixed  at  the 
anode  rises  and  falls  with  the  anode  potential.  Even  in  pure  nitric 
acid  some  oxygen  is  fixed,  which  may  be  due  to  the  formation  of  a 
pernitric  acid.  T.  E. 

Thermodynamics  of  Cells  with  Solid  Substances.  RicnAiiD 
LoRENZ  and  M.  Katayama  {Zeitsch.  2>hysikal.  Chem.,  1908,  62, 
119 — 128). — A  theoretical  supplement  to  Katayaraa's  experimental 
work  (this  vol.,  ii,  145).  It  is  shown  that  the  Gibbs-Helmholtz 
formula  is  applicable  to  the  cells  which  were  investigated.     J.   0.  P. 

Alkali  Double  Salts  of  Cadm.ium  Chloride.  Eugen  von  Biron 
and  B.  P.  Aphanassieff  {J.  Russ.  Phys.  Chem.  Soc,  1908,  40, 
70 — 78). — With  the  view  of  determining  whether  the  role  of  the  alkali 
halides  in  the  formation  of   double   salts  is   merely  the   furnishing  of 
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halogen  ions  by  their  dissociation,  concentration  cells  of  the  type 
Ag.AgCl  I  iV/lMCl  I  sat.MCl  |  iV/lMCdCl.,  |  AgCl.Ag  have  been  in- 
vestigated (where  M  equals  an  alkali  metal). 

The  concentration  of  CI'  ions  is  the  same  for  potassium  and 
ammonium,  since  the  degree  of  dissociation  of  potassium  and  am- 
monium chloride  is  the  same  at  both  concenti-ations,  N/l  and  iy/2,  but 
the  lowering  of  concentration  of  CI',  taking  place  partly  owing  to  the 
formation  of  CdCly',  is  greater  for  KCdClg  than  for  NH^CdClg  ;  it  is 
thus  evident  that  the  elementary  dissociation  of  the  alkali  salts  is  not 
the  only  cause  of  the  formation  of  double  salts  in  solution,  the  process 
being  probably  far  more  complex. 

If  8^8.2  =  lowering  of  concentration  of  CI'  for  solutions  iV71MCl 
+  A7lCdC1.2  and  IS^/l^lGl  +  N'/2GdCl^  respectively,  then  for  potassium 
and  ammonium  8.,]>8j/2,  but  for  lithium  and  sodium,  which  form  most 
probably  the  salts"  MaCdCl^  or  MgCdgCL,  S.-,<:.^J'2.  Z.  K. 

Concentration  Cells.  II.  Eugen  von  Biron  {J.  Huss.  Phys. 
C'/iem.  Soc,  190S,  40,  79—92.  Compare  this  vol.,  ii,  145).— When 
working  with  cadmium  electrodes,  a  white  or  grey  deposit  is  always 
obtained,  which,  on  examination,  proves  to  be  an  oxychloride  of 
cadmium  mixed  with  a  little  metallic  cadmium.  The  formation  of  this 
layer  can  only  be  avoided  when  the  air  is  wholly  removed  from  the 
reacting  solution  and  vessel,  but  in  that  case  there  seems  to  occur  a 
slight  distillation  of  the  cadmium,  which  appears  as  thin  layers  here 
and  there  on  the  surface  of  the  cathode. 

Experiments  were  made  with  electrodes  which  had  been  (1)  untreated, 
(2)  polished,  (3)  polished  more  thoroughly,  with  the  following  results. 
(a)  Electrodes  of  equal  surface  display  a  greater  difference  when  they 
have  been  variously  treated  than  when  they  have  undergone  the  same 
treatment.  (/>)  In  Njl  or  more  concentrated  solutions,  the  more 
highly  polished  electrode  always  forms  the  -I-  pole  of  the  element, 
(c)  With  removal  of  air,  the  difference  between  the  electrodes 
diminishes,  but  the  more  polished  electrode  becomes  the  cathode  even 
in  very  dilute  solutions,  (d)  The  difference  in  potential  diminishes 
with  time,  and  the  more  rapidly  the  more  thoroughly  evacuated  the 
solution.  In  any  case,  this  difference  is  more  marked  for  dilute  than 
for  concentrated  solutions,  and  cannot  be  overcome  even  by  vigorous 
stirring. 

From  these  and  other  experiments  in  a  specially  constructed  vacuum 
apparatus,  the  conclusion  is  drawn  that  cadmium  forms  good  electrodes 
only  in  a  vacuum,  that  the  electrodes  should  always  undergo  the  same 
treatment,  and  that  all  the  anomalies  observed  by  various  investigators 
when  working  with  cadmium  electrodes  are  due  to  the  formation  of 
cadmium  oxyciiloride  by  the  interaction  of  the  enclosed  air  and  the 
cadmium  chloride  solution.  Z.  K. 

A  Silver  Micro-voltameter.  Kmii.  Bosk  and  V.  Conrat  (Zeitsch. 
Elek'.rochem.,  1908,  14,  86  —  88). — Tiie  silver  nitiate  .solution  is  con- 
tained in  a  U-tube,  one  limb  of  which  contains  the  anode,  consisting 
of  a  small  piece  of  silver  fu.sed  to  the  end  of  a  platinum  wire,  and  the 
other  limb  the  cathode.     This  is  a  piece  of    platinum  wire   0"05    to 
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0"1  mm.  diameter  and  1'5  to  2"5  cm.  long,  which  is  hung  on  a  jjlatiiuim 
hook  so  that  it  dips  into  the  solution  about  1  cm.  It  is  weighed  on  a 
Nernst  micro-balance.  The  currents  used  varied  from  about  0'003  to 
0"1  milliampere,  and  the  quantities  of  silver  deposited  from  0"5  to 
2  mg.,  the  accui'acy  being  025  to  0'5%. 

Experiments  in  which  the  electrolyte  was  a  .solution  of  silver  nitrate, 
treated  with  excess  of  metallic  silver  at  95°,  gave  deposits  about  2% 
heavier  than  those  obtained  from  a  cold  solution  with  the  same  current. 
This  result  is  attributed  to  the  presence  of  Ag./  ions,  which  would  also 
explain  the  irregularities  of  the  silver  voltameter.  T.  E. 

Electrical  Conductivity  and  Internal  Friction.  N.  Lemcke 
(/.  Buss.  Phys.  Chevi.  Soc,  1905,  37,  1 134— 1138).— In  order  to 
determine  whether  the  regularities  reg.irding  the  internal  friction  of 
sodium  chloride  solutions  wei-e  also  applicable  to  other  salts,  glycerol  and 
aqueous  solutions  of  potassium  chloiide  and  bromide  were  examined  by 
the  method  employed  previou>ly  (Pissarjewsky  and  Lemcke,  Absti\, 
1905,  ii,  684),  with  the  following  results  :  (1)  the  degree  of  dissociation 
of  potassium  chloride  is  greater  in  a  mixture  of  glycerol  and  water 
than  in  pure  water.  (2)  k  =  fJL-j^  .yj-j^  =  about  151  both  for  potassium 
chloride  and  bromide,  and  is  independent  of  the  solvent.  (3)  As  in 
the  case  of  sodium  chloride  so  wirh  potassium  chloride,  the  internal 
friction  changes  periodically  with  the  increase  in  volume  of  the  solvent. 

Z.  K. 

Electrical  Conductivity  in  Mixtures  of  Acid  or  Base  and 
Water.  G.  Boizard  (/I?i«.  Chim.  Phys.,  1908,  [viii],  13,289—361. 
Compare  Abstr.,  1906,  ii,  419). — The  paj^er  commences  with  a  resume 
of  the  work  done  on  this  subject  during  the  past  twenty  years.  This 
is  followed  by  a  detailed  description  of  the  two  methods  of  measurement 
employed  ;  (1)  Lippmann's  {Conipt.  rend.,  1876,  83),  modified  by  Bouty 
{Ann.  Chim.  Phys.,  1884,  [vi],  3),  and  (2)  Kohlrausch's,  in  which  the 
solution  and  the  solvent  to  be  compared  form  two  arms  of  the 
Wheatstone  bridge,  and  by  a  discussion  of  their  causes  of  error.  The 
woi'k  described  in  the  present  paper  relates  only  to  sulphuric  acid 
as  a  solvent  and  ammonium,  sodium,  potassium,  and  potassium  hydrogen 
sulphates,  acetic  acid,  and  potassium  acetate  as  solutes.  The  sulphuric 
acid  is  used  in  concentrations  of  0-25%,  0-5%,  1%,  2%,  3%,  5%,  10%, 
15%,  20%,  30%,  45%,  60%,  73%,  84-5%,  88%,  92%,  97;5%,  and  100%. 
The  ratios  {I)  of  the  differences  between  the  conductivities  of  solutions 
of  the  above  salts  at  varying  concentrations  in  these  solvents  and  the 
conductivities  of  the  solvents,  compared  with  the  latter  are  given  in 
tabular  form,  and  also  plotted  against  the  concentrations  in  gram- 
molecules  per  litre  (w)  of  solution,  in  the  form  of  curves.  The  latter 
are  shown  to  be  of  five  distinct  types.  The  I'esults  show  that  for  all 
the  above  salts  there  are  two  concentrations  of  sulphuric  acid,  one  very 
high  and  the  other  ver}^  low,between  which  addition  of  the  salt  lowers  the 
conductivity  of  the  acid.  At  concentrations  of  sulphuric  acid  above 
the  higher  and  below  the  lesser  of  these  limits,  addition  of  solute  has 
the  normal  effect  of  increasing  the  conductivity.  The  curves  show 
that  in  0-25%,  0-5%,  and  1%  acids,  Bouty's  law  (compare  Abstr.,  1884, 
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881,  1241  ;  1886,  653,  839  ;  1887,  758,  877,  882)  holds  for  ammonium 
and  potassium  sulphates  at  concentrations  up  to  half  a  gram-molecule 
per  litre,  and,  if  allowance  is  made  for  the  water  set  free  by  secondary- 
changes  of  other  salts,  the  conclusion  is  drawn  that  tlie  law  holds 
generally  for  sulphuric  acid  as  a  solvent,  considering  always  the  acid 
of  minimum  conductivity.  In  many  cases,  it  is  observed  that  the 
solutions  in  acid  are  better  conductors  than  the  aqueous  solutions  of 
the  same  salts,  showing  that  j^ulphuric  acid  is  a  more  highly  dissociating 
solvent  than  water.  The  conductivity  of  20%  acid  is  not  altered  by 
addition  of  potassium  hydrogen  sulphate  at  concentrations  up  to  a'half 
gram-molecule  per  litre ;  the  same  phenomenon  is  observed  with  the 
sodium  salt  in  15%  acid.  In  acids  of  concentrations  from  20  to  90%, 
the  molecular  variation  of  the  conductivity  of  ammonium  sulphate 
remains  constant  at  concentrations  up  to  1  gram-molecule  per  litre. 
Determinations  of  the  solubility  of  this  salt  in  sulphuric  acid  of 
varying  strengths  show  that  60%  acid  has  the  least  dissolving  power. 
Similarly,  sodium  and  potassium  sulphate  have  a  minimum  solubility 
in  60%  acid  The  ratio  I  varies  slightly  with  the  temperature  accord- 
ing to  the  equation  Z(  =  ?i8[l  4- ^-(<  -  18)],  ^  being  positive  or  negative, 
and  generally  independent  of  the  concentration.  A  table  of  the 
observed  values  of  k  for  different  salts  is  given. 

In  the  case  of  solutions,  vvhii  h  according  to  their  concentration  are 
at  first  less  and  then  more  highly  conducting  than  the  solvent,  in  the 
neij.'h  hour  hood  of  the  concentration  of  equal  conductivity,  the  tempera- 
ture elfect  is  to  change  the  sign  of  the  variation  of  conductivity.  But 
at  very  high  or  very  low  concentrations,  rise  in  temperature  produces 
an  increase  in  the  variation.  In  the  case  of  the  acid  sulphates  and 
acetic  acid,  k  is  negative  for  all  the  solvents  studied.  At  high 
temperatures,  the  temperature  effect  for  ammonium  sulphate  tends 
towards  zero. 

The  author  finds  that  an  acid  more  nearly  100%  than  that  indicated 
either  by  Kohlrausch  (Abstr.,  1883,  413,  769)  or  by  Ivnietsch  has  the 
minimum  conductivity  70  6  x  10"*,  instead  of  the  value  80  x  10~*  given 
by  Kohlrausch.  E.  H. 

Electrolysis  of  Solutions  of  Pure  Hydrogen  Chloride. 
Emmanuel  Doumek  (Compi.  rend.,  1908,  146,  329 — 331). — During 
the  electrolysis  of  hydrochloric  acid,  pure  hydrogen  is  collected  at  the 
cathode,  but  the  chlorine  collected  simultaneously  at  the  anode  is 
never  pure,  being  always  mixed  with  varying  quantities  of  oxygon. 
The  volume  of  oxygen  evolved  varies  with  the  strength  of  the  solution, 
increasing  considerably  as  the  concentration  of  hydrogen  chloride 
diminishes.  In  a  series  of  experiments  in  which  solutions  of  hydrogen 
chloride,  containing  14 '5 — 072  grams  per  litre,  were  electrolysed 
between  platinum  wires  05  mm.  thick  and  6  cm.  long  by  currents  of 
about  the  same  intensity  in  each  case,  the  ratio  (v/V)  of  the  V(dume 
of  oxygen  (v)  to  that  of  the  hydrogen  {V)  evolved,  increased  from 
O'O.'H  to  ()'212,  To  determine  whether  the  oxygen  is  formed  by  the 
action  of  the  nascent  chlorine  on  the  water,  or  from  actual  electrolysis 
of  the  water,  an  experiment  was  made,  using  a  silver  anode  to  combine 
with  the  chlorine  set  free.  In  this  case,  a  larger  volume  of  oxygen  was 
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produced,  from  which  it  is  deduced  that  the  latter  explanation  is 
correct.  The  deficit  of  oxygen  with  the  platinum  anode  is  probably 
due  to  the  formation  of  oxiJes  of  chlorine.  If  all  the  oxygen  evolved 
could  be  measui'ed,  the  ratio  of  the  number  of  ions  produced  from  the 
water  to  the  total  number  of  ions  could  be  determined.  The  con- 
clusion is  drawn  that,  in  the  electrolysis  of  hydrochloric  acid,  part  of 
the  current  is  u.^^ed  in  decomposing  the  water,  and  it  is  therefore 
necessary  to  take  this  into  account   when   determining  the  transport 

+  - 

numbers  of  H  and  CI,  or  the  conductivity  of  hydrogen  chloride 
solutions.  E.  H. 

Strong  Electrolytes.  Alexander  C.  Gumming  {Trans.  Faraday 
Soc,  1907,  2,  213—221). — In  order  to  eliminate  the  potential 
difference  at  the  contact  of  two  dissimilar  solutions,  a  strong  solution 
of  potassium  chloride  has  been  interposed  beLween  the  solutions. 
The  author  studies  the  effect  of  solutions  of  potassium  and  ammonium 
nitrates.  A  lOJH  solution  of  the  latter  salt  completely  eliminates  the 
diffusion  potential  between  solutions  of  hydrochloric  acid  and  of 
lithium  chl(jride.  A  saturated  solution  of  potassium  nitrate  is  not 
sufficiently  concentrated  to  do  so.  Solutions  of  salts  the  ions  of  which 
have  very  different  mobilities  are  quiet  ineffective,  as  the  theory 
requires. 

The  above  result  was  applied  to  the  measurement  of  the  E.M.F.'s  of 
cells  containing  silver  electrodes  in  solutions  of  silver  nitrate  directly 
connected  or  separated  by  a  10^  solution  of  ammonium  nitrate. 
Using  iV/10  and  iV/lOO  silver  nitrate  directly  connected,  the  E.M.F.  is 
0'05i)0  volt,  whilst  when  connected  through  ammonium  nitrate  it  is 
0*0556 ;  the  difference  between  these  numbers  is  the  eliminated 
diffusion  potential,  which  is  calculated  from  Nernst's  formula  to  be 
00033  volt,  in  close  agreement  with  the  experimental  result.  The 
E.M.F.  of  the  concentration  cell,  apart  from  the  diffusion  potential, 
may  be  calculated  from  the  ratio  of  the  concentrations  of  the  silver 
ions  in  the  two  solutions  ;  taking  the  conductivities  as  a  measure  of 
these  concentrations,  the  E.M.F.  comes  out  at  0-0557  volt.  In  a  similar 
way,  the  author  finds  for  0-01i\^and  0-OOUV  solutions  the  E.M.F.  to 
be  0-0579  volt  (0-0580  calculated),  and  for  0-li\^  and  0-57V^ solutions 
0*029  volt  (0-0292  calculated).  He  considers  that  conductivity  is  a 
true  measure  of  ionisation.  T.  E. 

Decomposition  Curves  of  Lithium  Chloride  in  Pyridine 
and  in  Acetone.  The  Effect  of  Water.  Harrison  E.  Patten  and 
William  R.  Mott  (/.  Physical  Ghem.,  1908,  12,  49—74.  Compare 
Abstr.,  1904,  ii,  379). — Lithium  can  be  deposited  on  a  smooth  platinum 
cathode  at  25°  from  an  anhydrous  saturated  solution  of  its  chloride  in 
pyridine  or  in  acetone  at  a  current  density  of  O'OOl  amp./cm^.  The 
cathode  polarisation  due  to  deposited  lithium  is  +2-60  volts  both  in 
pyridine  and  in  acetone,  as  compared  with  about  2*45  volts  for  water 
("  absolute "  potentials  according  to  Ostwald),  although  the  heats  of 
solution  of  the  chloride  in  the  respective  solvents  are  very  different, 
being  equivalent  to  0-254,  0*37 1,   and  0*613  volt  in  acetone,  water, 
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and  pyridine  respectively.  The  total  polarisation  of  the  cell  is  about 
4  volts  in  pyridine  and  415  volts  in  acetone. 

When  a  little  water  is  added  to  the  solution  of  lithium  chloride  in 
pyridine,  the  current  rapidly  diminishes  almost  to  zero,  owing  to  the 
formation  of  an  insulating  film  on  the  cathode. 

The  effect  on  the  conductivity  of  the  gradual  addition  of  water  and 
lithium  chloride  respectively  to  pyridine  has  been  determined.  For 
solutions  containing  more  than  0-5%  of  lithium  chloride,  the  increase  of 
specific  conductivity  with  further  increase  in  the  proportion  of  salt  is 
very  slow.  The  conductivity  of  a  pyridine  solution  of  lithium  chloride  is 
greatly  increased  at  first  by  adding  a  little  water,  0-5%  of  the  latter 
doubling  the  conductivity  of  a  iV^/3  solution  of  the  chloride  ;  the  effect 
of  adding  water  to  the  acpt.one  solution  is  much  less. 

The  current  efficiency  (estimated  by  measuring  the  gas  liberated  at 
the  cathode)  for  the  deposition  of  lithium  from  a  pyridine  solution  at 
a  current  density  of  O"!  amp. /cm. ^  is  23-3%  ;  from  an  acetone  solution 
at  a  current  density  of  0-001  amp./cm.^,  38  5%,  and  from  an  amyl  alcohol 
solution  at  a  current  density  of  0-0012  amp./cm.^,  44-8%.  G.  S. 

Validity  of  Faraday's  Law  in  the  Electrolysis  of  Hot 
Porcelain.  Fritz  Haber  [with  A.  Rikff  and  P.  Yogt]  {Zeitsch. 
anorg.  Chem.,  1908,67,  154—173.  Compare  Abstr.,  1907,  ii,  6,  66 
67). — As  electrolyte,  unglazed  porcelain  (a  Rose's  crucible)  was  used. 
The  current  was  conveyed  by  graphite  rods  dipping  in  melted  tin,  the 
latter  making  contact  both  outside  and  inside  with  the  crucible,  the 
tin  inside  the  crucible  forming  the  cathode.  The  E.M.F.  was  so  ad- 
justed that  3 — 4*5  milliamperes  per  sq.  cm.  passed  from  the  anode  to  the 
cathode  tin  through  the  crucible  at  the  lower  temperatures,  and  the 
current  was  measured  with  a  silver  voltameter.  The  whole  arrange- 
ment was  kept  at  an  approximately  constant  temperature  (at  intervals 
between  800°  and  1250°)  in  an  electric  furnace,  access  of  oxygen  to 
the  cathode  compartment  being  carefully  pi-evented.  After  the 
electrolysis,  the  amounts  of  different  metals  which  had  passed  into 
the  cathode  tin  were  determined  by  analysis.  Porcelain  is  a  conductor 
from  300°  upwards. 

The  cathode  compartment  was  found  to  contain  aluminium  (very 
little  at  lower  temperatui-es),  iron,  calcium,  magnesium,  potassium,  and 
sodium.  There  is  reason  to  suppose  that  the  conductivity  at  the 
lower  temperatures  is  mainly  due  to  alkalis,  and  that  aluminium 
silicate,  the  chief  constituent  of  porcelain,  becomes  to  some  extent  a 
conductor  at  higher  temperatures.  On  this  view,  the  relatively  large 
proportions  of  magnesium  and  calcium  in  the  cathode  liquid  are  a  little 
surprising,  and  some  evidence  has  been  obtained  that  the  liberated 
alkali  metals  react  in  a  secondai-y  manner  with  the  porcelain,  liberating 
magnesium  and  calcium.  The  results  were  checked  by  analysis  of  the 
porcelain  before  and  after  electrolysis. 

Comparison  of  tho  quantity  of  electricity  which  passes  with  the 
amounts  of  the  different  metals  liberated  in  the  electrolysis  show 
that,  within  the  limits  of  experimental  error  (which  is  naturally 
somewhat  large),  Faraday's  law  is  valid  for  porcelain  as  electrolyte. 

G.  S. 
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Thermo-electric  Power  of  Lithium  and  Sodium.  Arcieuo 
Bernini  {Nuovo  Cim.,  1908,  [v],  15,  29 — 42.  Compcvre  Matthiessen, 
A7171.  Fhys.  Chem.,  1858,  103;  Naccari  and  Bellati,  Nuovo  Cim., 
1876). — The  author  has  investigated  the  thermo-electric  properties  of 
lithium  and  sodium  at  various  temperatures,  lead  being  used  as  the 
second  metal  of  the  couples  used. 

In  the  ca?e  of  lithium,  the  constants  b  and  c  of  Avenarius's  formula 
e  =  (^t-^- t)[b  +  c(ty  +  t)]  are  found  to  have  the  mean  values  0-00001281 
and  0-00000001905  respectively  for  the  temperature  interv^al  10—173°, 
The  temperature  of  inversion,  given  by  the  quotient  —b/c,  is  -  6742°, 
and  the  neutral  point  —  332  1°.  These  results,  which  were  obtained 
by  means  of  a  Latimer  Clark  potentiometer,  were  very  nearly  confirmed 
by  measurements  made  with  a  Dolezalek  electrometer. 

Sodium  differs  from  lithium  in  being  negatively  tliermo-electric 
towards  lead.  The  values  of  b  and  c  for  sodium  are  0000004339  and 
0-0000000113  respectively,  these  holding,  with  close  approximation, 
up  to  tempei-atures  higher  than  the  melting  point  of  sodium  ;  the 
neutral  point  is  here  -  192°.  Naccari  and  Bellati  {loc.  cit.)  were  led 
to  the  conclusion  that,  in  the  neighbourhood  of  the  melting  point  of 
sodium,  the  course  of  the  curve  connecting  the  E.M.F.  of  the  sodium- 
lead  couple  with  the  temperature  cannot  be  well  represented  by  a 
parabola  of  the  second  degree,  but  the  author  finds  no  such 
irregularity. 

Taking  the  thermo-electric  power  P  as  being  b  -{■  2ct^  and  6  =  273  +  t, 
the  following  equations  are  obtained:  P  =  1'26 -f  0-04^  for  lithium, 
and  P=    -  163  -|-0'02S^  for  sodium,  the  results  being  in  microvolts, 

T.  H.  P. 

Quantitative  Investigations  on  the  Electrical  Synthesis  of 
Colloids.  II.  Thb  Svedberg  {Zeitsch.  Chem.  Ind.  Kolloide,  1908,  2, 
Supt.  II,  39 — 44). — The  influence  of  changes  in  the  arrangement  of 
the  electrical  circuit  on  the  production  of  a  colloidal  solution  of  cad- 
mium in  ethyl  ether  has  been  studied.  The  extent  to  which  the 
electrodes  are  disintegrated  and  the  medium  decomposed  is  the  same 
whether  the  induction  coil  is  connected  directly  with  the  condenser  or 
with  the  electrodes.  The  yield  of  colloid  is  unchanged  whether  a 
mercury  or  a  VVehnelt  alternator  is  used.  By  altering  the  constants 
of  the  discharge  circuit  within  wide  limits,  the  effect  of  varying  the 
unsymmetrical  distribution  of  potential  was  studied,  and  under  all 
conditions  the  loss  of  weight  of  the  two  electrodes  was  found  to  be  the 
tame.  H.  M.  D. 

Relation  between  the  Ignition  Temperature  and  the  Vapour 
Pressure  of  Inflammable  Liquids  of  Low  Boiling  Point.  K. 
W.  Charitschkoff  (J.  Russ.  Phys.  Chem.  Soc,  1908,  40,  138—140).— 
Various  fractions  of  naphtha  and  of  light  petroleum  have  been  inves- 
tigated, and  the  close  dependence  of  the  ignition  temperature  on  the 
boiling  point  and  vapour  pressure  of  the  substance  is  shown  in  tabular 
form.  Z.  K, 

Modified  Bomb  Calorimeter.  Etienne  Rengade  (Btdl.  Soc. 
ehim.,  1908,  [iv],  3,  188— 190).— A  modified  form  of  Mahler's  bomb 
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calorimeter  is  described  and  figured,  which  is  suitable  for  investigating 
the  heat  relations  of  such  actions  as  the  solution  of  the  alkali  metals 
in  water. 

The  wiring  arrangement  for  electric  firing  of  the  bomb  is  done  away 
with,  and  is  replaced  by  a  steel  piston  passing  through  a  pressure- 
stopper  in  the  cover  of  the  bomb  and  terminating  (1)  outside,  in  a 
pulley  by  means  of  which  the  b^mb  can  be  rotated  in  alternate 
directions,  and  (2)  inside,  in  a  disc,  which  can  be  used  to  break  a 
fragile  vessel  containing  a  weighed  quantity  of  the  alkali  metal.  A 
stoppered  outlet  in  the  cover  of  the  bomb  is  provided  for  the  escape 
of  gases  at  the  end  of  the  operation.  A  glass  rod  is  placed  diagonally 
int-ide,  so  that  when  the  bomb  is  rotated  the  liquid  is  mechanically 
stirred  by  the  rod.  The  rsrecautions  necessary  in  using  the  bomb  and 
the  coriectious,  which  must  be  applied  to  results  obtained  by  its  use, 
are  given.  T.  A.  H. 

The  Neutral  Alkali  and  Alkali-earth  Carbonates.  Robert  de 
FoucRAND  (Compt.  rend.,  1908,  146,  511 — 515) — The  whole  of  the 
thermi  chemical  data  neces^sary  for  comparison  with  experiments  on  the 
decomposition  by  heat  of  the  alkali  and  alkali-earth  carbonates  has  not 
hitherto  been  known.  The  thermochemical  cycles  concerned  are  : 
M20(.solid)  +  C02(ga^)  =  MoCO,(solid)  +  x  ;  M2C03(solid)  -f- Aq  =  A  ; 
M^OCsolid)  +  Kci  =  B;  C02(gas)  -f  Aq  =  5  -60  Cal.;  M20(diss.)  +  C02(diss.) 

=  M,C03(diss.) -f  (7  (in  all  of  which  Mg  represents  two  atoms  of  an 
alkali,  or  one  atom  of  an  alkali-eaith  metal).  The  values  of  A  for 
sodium  and  potassium  carbonates,  of  B  for  lime,  and  of  C  for  sodium, 
potassium,  cakium,  strontium,  and  barium  oxides  have  long  been 
known.  The  values  of  A  for  calcium,  strontium,  and  barium  carbonates 
are  zero  ;  for  lithium,  rubidium,  and  caesium  carbonates  at  15°,  the 
author  finds  -f3'06,  +8'75,  and  +  11-84  Cal.  respectively.  Rengade 
(Abstr.,  1907,  ii,  737;  this  vol.,  ii,  155)  has  determined  the  heats  of 
dissolution  {B)  of  sodium,  potassium,  rubidium,  and  caesium  oxides  ; 
for  lithium,  strontium,  and  barium  oxides,  the  author  has  obtained  the 
values  -f  31-2,  +  JiO'S,  and  +  35'64:  Cal.  respectively,  whilst  for  the  heats 
of  neutralisation  (by  dissolved  carbon  dioxide)  of  lilhia,  rubidium,  and 
cajsia,  he  finds  the  values  -1-20  57,  -f- 20-57,  and  -I- 2049  Cal.  From 
these  data  are  calculated  the  heats  of  combination  of  the  solid  oxides 
with  gaseous  carbon  dioxide:  (Na20,C02)  +  7688  Cal.,  (Kj*  >,C02) + 
94-26  Cal.,  (Rlx^O.COg)  -f-  97-42  Cal.,  (CsgO.COg)  -t-  97-53  Cal.,  (CaCCOj) 

-f  43-3  Cal.  (amorphous)  +420  Cal.  (calc.  spar.) -|- 42-6  Cal.  (aragoniie), 
(Li,0,C02)  +  54-23Cal.,  (SrCCOa)  +  57-3Cal.  (orthorhombic),  (BaO.COj) 

+  63 -44  Cal,  The  first  numbers  m  the  series  are  not  in  accordance  with 
Loheau's  re.sults  (Alistr.,  1903,  ii,  477;  1904,  ii,  121),  according  to 
which  cajsium  carbonate  would  be  more  easily  dissociated  than  rubidium 
carbonate,  and  the  lattei'  more  so  than  potassium  carbonate.  Fiom  the 
author's  geneial  relation  (2/7'=30,  the  tompeiatnres  of  dissociation 
are  calculated  to  be  calcium  carbonate  (aiagduite)  +  1160'^,  lithiiiui  car- 
bonate, 1535'%  strontium  carl)()nate  (orthorliombic),  1637°,  and  barium 
carbonate,  1842°,  although  the  relation  is  not  rigorously  applicable, 
since  the  carbonates  fuse  below  these  temperatuics.  Experimentally, 
it  is  known  that  lithium  carbonate  loses  all  its  carbon  dioxide  at  800° 
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in  a  current  of  hydrogen  ;  Zavrieff  (Abstr.,  1907,  ii,  768)  has  found 
the  temperature  910°  for  the  dissociation  of  calcium  carbonate,  and 
Herzfeld  and  Stiepel  have  found  1250°  for  strontium  carbonate  an'd 
1450°  (approx.)  for  barium  carbonate.  The  author  considers  that  the 
discrepancies  between  the  calculated  temperatures  are  explained  by  a 
decrease  in  the  heats  of  formation  of  the  carbonates  at  high  tempera- 
tures. In  support  of  this,  a  concordant  series  of  numbers  having  the 
mean  +  34'76  Cal.  is  calculated  by  application  of  Clapeyron's  formula  to 
Zavrieff's  cui-ve  between  800°  and  900°.  With  this  value  for  calcium 
carbonate,  and  values  for  lithium,  strontium,  and  barium  carbonates, 
obtained  by  applying  similar  reductions  to  those  at  the  ordinary  tem- 
perature, the  temperatures  886°,  1200°,  1284°  and  1450°  are  obtained 
for  the  dissociation  of  the  several  carbonates.  These  (except  that  for 
lithium  carbonate)  agree  with  the  observed  values.  E.  H. 

Heat  of  Formation  of  Antimony  Hydride.  Alfred  Stock 
and  Franz  Wrede  {Ber.,  1908,  41,  540 — 543). — The  earlier  deter- 
minations of  Berthelot  and  Petit  (Abstr.,  1889,  666)  by  decomposing 
antimony  hydride  by  bromine  according  to  the  equation  SbH3  +  4Br2  = 
SbBr.  +  3HBr  cannot  be  accurate.  The  gas  used  contained  only  a 
small  percentage  of  the  hydride,  and  the  greater  portion  of  the 
antimony  existed  as  tribromide,  so  that,  in  addition  to  the  large 
amount  of  gas  required,  the  method  involved  the  knowledge  of  the 
heats  of  formation  of  hydrogen  bromide  and  antimony  tri-  and  penta- 
bromides,  as  well  as  the  heat  of  solution  of  bromine  in  potassium 
bromide.  A  simpler  method  was  therefore  desirable,  and  this  was 
carried  out  by  decomposing  antimony  hydride  quantitatively  into 
its  elements  by  the  electric  spark  in  a  stout  cylindrical  glass  vessel  of 
300  c.c.  capacity  provided  with  a  capillary  tube,  in  which  a  small  bulb 
was  blown,  fitted  with  platinum  wires,  and  closed  with  a  glass  rod.  At 
the  other  end  of  the  cylinder  a  bent  capillary  tube  was  fused  for  the 
admission  of  the  gas.  The  quantity  of  gas  introduced  was  0'8  gram, 
and  a  correction  was  made  for  the  departure  from  the  gas  laws  (com- 
pare Abstr.,  1907,  ii,  180).  The  calorimeter  contained  4  litres  of 
water,  and  the  temperature  was  measured  by  a  platinum  resistance 
thermometer.  The  mean  of  three  determinations  gave  Sb(metal)  4-  3H  = 
SbHg  —  33"98  Cal.  at  constant  pressure  and  -  34*27  Cal.  at  constant 
volume.  The  earlier  determinations  gave  -  86-8  Cal.,  and  a  comparison 
of  Berthelot's  determinations  of  the  heats  of  formation  of  the  hydrides 
of  phosphorus  and  arsenic  with  that  of  antimony  renders  their 
re-investigation  a  necessity.  W.  R. 

Heat  of  Vaporisation  of  Propionic  Acid.  A.  Faucon  [Compt. 
rend.,  1908,  146,  470 — 473). — Preliminary  to  the  determination  of 
the  heat  of  vaporisation  of  propionic  acid  by  Berthelot's  method,  the 
author  has  redetermined  the  coi'responding  constant  in  the  cases  of 
benzene  and  formic  and  acetic  acids,  with  the  following  results  :  For 
benzene,  Z  =  93-62  Cal.  [Schiff  found  93-40  Cal.  (Abstr.,  1887,  9); 
Luginin,  92-97  Cal.-  (Abstr.,  1899,  ii,  269);  Miss  Marshall,  94-4  Cal. 
(Abstr.,  1896,  ii,   349)];  for  formic  acid,  Z=  121-03   Cal.  [Favre  and 
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Silberraann,  120-7Cal.;  Miss  Marshall,  120-36  Cal.  (Abstr.,  1896,  ii,  589); 
Eaoult,  120-9  Cal.] ;  and  for  acetic  acid,  Z  =  97-37  Cal.  [Miss  Marshall 
found  97  Cal.  (Abstr.,  1896,  ii,  349);  Eaoult,  97-4  Cal.;  Favre  and 
Silbermann,  101-9  Cal.,  and  Berthelot,  120-8  Cal.].  The  propionic 
acid  employed  was  purified  by  repeated  crystallisations,  and  had  b.  p. 
139-87761-2  mm.  and  m.  p.  -19-3°;  the  value  of  dfjclt,  using  Schiff's 
number,  0-536,  for  the  specific  heat  {loc.  cit.),  was  found  to  be  23-61  mm., 
and  the  heat  of  vaporisation  90  43  Cal.  In  common  with  acetic  and 
formic  acids,  propionic  acid  does  not  obey  Trouton's  law,  the  value  of 
MSjT  being  16-20  instead  of  20-21.  M.  A.  W. 

Application  of  Low  Temperatures  to  Some  Chemical 
Problems :  (1)  Use  of  Charcoal  in  Vapour  Density  Deter- 
minations ;  (2)  RotaLory  Power  of  Organic  Substances. 
Sir  James  Dewar  and  Humphrey  0.  Jones  (Proc.  Roy.  Soc,  1908, 
80,  A,  229— 238).— Barkla  and  Sadler  (Abstr.,  1907,  ii,  731),  on  the 
basis  of  certain  experiments  depending  on  the  use  of  Rontgen  rays, 
have  recently  suggested  that  the  accepted  atomic  weight  of  nickel  is 
much  too  low.  To  test  this  point,  the  authors  have  redetermined  the 
density  of  nickel  cavbonyl  at  0^  and  low  pressures  by  a  method 
depending  on  the  use  of  low  temperatui-es  and  condensation  with 
charcoal. 

A  vessel,  measuring  over  two  litres  and  surrounded  by  melting  ice, 
was  connected  to  a  manometer  and  to  an  absorption  tube  containing 
charcoal,  which  could  be  detached  and  weighed.  The  apparatus  was 
first  exhausted  by  a  Fleuss  pump,  and  fioally  by  subsidiary  tubes  con- 
taining charcoal  and  immersed  in  liquid  air ;  the  vessel  was  then  filled 
with  nickel  carbonyl  at  a  definite  pressure,  and,  after  equilibrium  was 
attained,  the  carbonyl  was  absorbed  in  the  tube  for  that  purpose, 
immei'sed  in  liquid  air,  the  tube  being  finally  removed  and  weighed. 
It  is  shown  that  the  method  is  fairly  accurate. 

The  density  of  nickel  carbonyl  at  0°  and  16 — 47  mm.  pressure  is 
8467 — 84-79,  in  satisfactory  accordance  with  the  accepted  atomic 
weight. 

The  optical  rotatory  power  of  certain  organic  compounds,  dissolved 
in  alcohol  and  in  light  petroleum,  has  been  measured  at  very  low 
temperatures  in  a  jacketed  metal  polarimeter  with  ends  of  thick  glass, 
the  cooling  agent  being  poured  into  the  space  between  the  tube  proper 
and  the  outer  jacket. 

The  negative  rotation  of  nicotine  in  alcohol  diminishes  regularly 
with  temperature  down  to  -120°,  just  as  it  does  at  temperatures 
above  0°  and  that  of  bitter  orange  oil  increases  regularly  down  to 
-  95°,  also  in  accordance  with  its  behaviour  at  higher  temperatures. 
In  both  ca.ses,  the  curve  showing  the  rehition  between  rotation  and 
temperature  is  approximately  a  straight  line,  and  exti-apolation 
indicates  that  the  rotation  in  both  cases  would  be  considerable  at  the 
ab.solute  zero.  G.  S. 

Anomalous  Viscosity  at  the  Clearing  Point  of  so-called 
Crystalline  Liquids.  Emil  Bosk  and  F.  Cunrat  {Physikal.  Zeitsch., 
1908,    9,    169 — 173). — Tlie    viscosity   of    anisaldaziue    is    measured 
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between  170^  and  190°.  The  sample  used  changed  from  a  turbid  to 
a  clear  liquid  at  1828°.  The  viscosity  of  the  turbid  liquid  diminishes 
as  the  temperature  rises  up  to  180°  ;  it  then  begins  to  increase  rapidly, 
reaching  a  maximum  at  the  clearing  temperature  ;  above  this  tempera- 
ture the  viscosity  of  the  clear  liquid  diminishes  again  in  the  usual 
way.  The  change  of  viscosity  in  passing  from  the  turbid  to  the  clear 
liquid  is  thus  not  isothermal,  but  is  spread  over  an  interval  of  two  to 
three  degrees.  T.  E. 


Conductivity  and  Viscosity  of  Solutions  of  Certain  Salts 
in  Water,  Methyl  Alcohol,  Ethyl  Alcohol,  Acetone,  and 
Binary  Mixtures  of  these  Solvents.  VII.  Harry  C.  Jones 
and  W.  R.  Yeazey  {Zeitsch.  fhysilal.  Chem.,  1908,  61,  641—697).— 
The  conductivity  of  cupric  chloride  in  water,  methyl  alcohol,  ethyl 
alcohol,  and  in  binary  mixtures  of  these  solvents  has  been  determined, 
as  also  the  conductivity  of  potassium  thiocyanate  in  all. the  four  sol- 
vents mentioned  in  the  title  and  their  binary  mixtures.  The 
viscosities  of  these  solvents,  of  their  mixtures,  and  of  the  potassium 
thiocyanate  solutions  have  been  measured. 

In  some  cases,  a  minimum  of  conductivity  has  been  observed ;  even 
where  a  real  minimum  does  not  occur,  the  values  found  for  the  con- 
ductivity in  the  mixed  solvent  are  in  many  cases  considerably  below 
the  values  calculated  by  the  mixture  rule.  To  these  cases  of  virtual 
minima,  as  well  as  to  the  cases  of  actual  minima,  the  theory  of  Jones 
and  Lindsay  (see  Abstr.,  1902,  ii,  55  ;  also  Jones  and  Murray,  A.bstr., 
1902,  ii,  637  ;  Jones  and  Veazey,  Abstr.,  1907,  ii,  438)  is  applied, 

A  conductivity  maximum  has  been  observed  for  solutions  of  potass- 
ium thiocyanate  in  mixtures  of  acetone  with  methyl  and  ethyl 
alcohols,  and  it  is  shown  that  the  fluidity  also  of  the  mixed  solvent  is 
at  a  maximum  at  the  same  composition.  The  explanation  of  such 
conductivity  maxima  adopted  by  Jones  and  Bingham  (Abstr.,  1906, 
ii,  66)  is  extended,  and  the  phenomenon  is  referred  ultimately  to  an 
aggregation  of  the  two  kinds  of  solvent  molecules. 

Whereas  the  conductivity  of  cupric  chloride  is  greater  than  that  of 
potassium  thiocyanate  at  a  corresponding  concentration  in  water,  the 
reverse  is  the  case  when  the  solvent  is  methyl  alcohol,  ethyl  alcohol, 
or  acetone.  It  is  suggested  that  ternary  electrolytes,  although  yield- 
ing three  ions  in  water,  dissociate  into  only  two  ions  in  organic 
solvents. 

The  temperature-coefficient  of  conductivity  is  found  to  be  greatest 
for  those  mixtures  of  water  and  organic  solvent  which  contain  25%  of 
the  latter.  It  is  accordingly  supposed  that  in  these  mixtures  more 
complex  aggregates  between  the  solute  and  solvent  are  formed  than  in 
any  other  mixture  of  the  same  two  liquids. 

The  conductivity  of  potassium  thiocyanate  is  higher  in  acetone  than 
in  water  j  this  is  shown  to  be  due  to  the  greater  fluidity  of  acetone, 
and  the  consequent  higher  speed  of  the  ions ;  further,  as  shown  by  the 
difference  between  the  temperature-coefficients  of  conductivity  in  the 
two  solvents,  the  aggregates  present  in  the  water  solution  are  much 
more  complex  than  those  in  the  acetone  solution.  J.  C.  P. 
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Conductivity  and  Viscosity  of  Tetraethylammonium  Iodide 
in  Water,  Methyl  Alcohol,  Ethyl  Alcohol,  Nitrobenzene,  and 
Binary  Mixtures  of  these  Solvents.  VIII.  Harry  C.  Jones  and 
W.  E.  Veazey  {Zeitsch.  physikal.  Chem.,  1908,  62,  44 — 58.  Compare 
preceding  abstract).  — The  conductivity  of  tetraethylammonium  iodide  in 
water  and  methyl  alcohol  exhibits  a  minimum  for  the  50%  mixture  both 
at  0°  and  25°.  A  minimum  conductivity,  not  so  well  marked,  is  observed 
also  in  water  and  ethyl  alcohol.  In  mixtures  of  the  two  alcohols, 
and  in  mixtures  of  nitrobenzene  and  methyl  alcohol,  no  minimum 
conductivity  is  observed,  only  a  slight  falling  below  the  values 
calculated  by  the  mixture  rule.  Both  at  0°  and  25°,  the  conductivity 
of  tetraethylammonium  iodide  in  mixtures  of  ethyl  alcohol  and  nitro- 
benzene exhibits  a  slightly  marked  maximum,  noticeable  for  all 
dilutions.  A  mixture  or  these  two  solvents,  containing  25%  of  nitro- 
benzene, has,  both  at  0°  and  25°,  a  greater  fluidity  than  either  of  the 
constituents. 

The  various  observations  recorded  in  this  paper  are  interpreted  on 
the  lines  already  described  (loc.  cit.). 

In  connexion  with  viscosity,  the  authors  consider  that  the  very 
marked  influence  of  slight  impurities  accounts  for  the  different 
values  found  by  various  observers  for  the  viscosity  of  a  given 
liquid.  J.  C.  P. 

Viscosities  of  Binary  Mixtures  of  Organic  Compounds. 
Formation  of  Molecular  Compounds  in  the  Liquid  State.  I. 
Mixtures  of  (a)  Acetone  and  Chloroform,  and  (b)  7n-Cresol  with 
(1)  Aniline  and  (2)  o-Toluidine.  II.  Mixtures  of  Pyridine 
with  (1)  Acetic  Acid  and  (2)  Butyric  Acid.  D.  li.  Tsakalotos 
(Bull.  Soc.  chim.,  1908,  [iv],  3,  234—242,  242— 247).— The  previous 
work  of  Poiseuille  {Anu.  Chim.  Phijs.,  1843,  50;  1847,  76),  Graham 
{rhU.  Trans.,  1861,  373),  Thorpe  and  Kodger  (Trans.,  1897,  71, 
360),  Vaienne  and  Godefroy  (Abstr.,  1901,  i,  2),  and  Dunstan 
(Trans.,  1907,  91,  83,  1728)  has  shown  that  viscosity  carves  of  liquid 
binary  mixtures  may  be  (1)  normal  (equal  or  only  slightly  below 
those  calculated  from  the  viscosities  of  the  two  components),  (2) 
negative  [much  below  the  calculated,  due  according  to  Dunstan  {Joe. 
cit.)  to  breaking  down  of  associated  molecules  of  the  components], 
(3)  positive  (much  above  the  calculated)  and  showing  oue  or  more 
maxima,  probably  corresponding  with  the  formation  of  molecular 
compounds.  The  object  of  the  present  investigation  is  to  use  viscosity 
determinations  as  a  method  of  investigating  the  formation  of  such 
moleculiir  compounds  l)etween  liquids. 

All  the  mixtures  studied  gave  positive  curves.  The  figures  quoted 
are  molecular  concentrations  per  cent.  For  the  two  systems  w-cre.'^ol 
and  aniline  and  ??t-creRol  and  o-toluidine  (at  25*^),  a  maximum  occurs 
at  7H-cresol,  65,  and  not  50  as  might  be  expected.  The  deviation  is 
probaldy  duo  to  partial  decomposition  of  the  molecular  compound  in 
each  ca.se.  With  chloroform  and  acetone,  the  curve  for  "  time  of 
flow  "  at  0°  sliows  a  maximum  at  chloroform,  50,  but  the  maxima  of 
the  viscosity  curves  at  0,  20,  and  40  for  this  mixture  aie  displaced 
beyond  that  point.     The  viscosity  curves  of  mixtures  of  (1)  pyridine 
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and  acetic  acid  and  (2)  pyridine  and  butyric  acid  show  well-marked 
maxima  at  acetic  acid,  77"9,  and  butyric  acid;  74*4,  respectively. 

The  conclusion  is  drawn  that  in  the  first  three  mixtures,  the  com- 
pounds formed  contain  1  mol.  of  each  component,  and  in  the  last  two, 
2  mols.  of  pyridine  combined  -with  3  mols.  of  the  acid.  The  acetone- 
chloroform  compound  may  have  the  constitution  CMeoIOICHClg,  and 
the  pyridine-fatty  acid  compounds  the  constitution 
H      PyO-Py      H 

\^  HR   \^ 
0-  — O    .  T.  A.  H. 

/  \ 
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Simple  Apparatus  for  Demonstrating  the  Dissociation 
Pressure  of  Solid  and  Liquid  Substances.  Jan  von  Zawidzki 
{Chem.  Zeit.,  1908,32,  186— 187).— A  glass  tube,  15—18  cm.  long 
and  10  mm.  external  diameter,  closed  at  one  end,  is  filled  to  about 
1/8  to  1/4  of  its  length  with  a  substance  which  readily  dissociates,  such 
as  2AgCl,3N'H3,  CaC]2,4NH3,  or  ZnCl2,4NH3;  a  plug  of  glass  wool  is 
then  inserted,  and  the  open  end  drawn  out  and  fused  on  to  a  capillary 
tube,  6,  60 — 70  cm.  long  and  about  2  mm.  internal  diameter.  By 
means  of  a  very  fine,  thin-walled  capillary  tube,  a  thread  of  mercury 
about  1  cm.  long  is  introduced  into  the  capillary  tube  b  some  10  cm. 
from  the  junction  with  the  large  tube,  after  which  the  end  of  the  tube 
h  is  sealed  off.  The  length  of  the  tube  between  the  mercury  and  the 
sealed  end  is  divided  into  divisions,  representing  pressures  of  1 ,  2,  3,  4, 
&c.,  atmospheres  in  the  large  tube,  by  means  of  small  indiarubber 
rings. 

By  preparing  several  tubes  containing  varying  quantities  of  the 
same  or  ditferent  substances,  it  is  possible  by  placing  the  tubes  in  an 
oil-bath  to  show  that  the  pressure  is  (1)  independent  of  the  quantity 
of  substance  taken,  and  (2)  varies  with  different  substances. 

W.  H.  G. 

Adsorption  Compounds.  Gunner  Jorgensen  {Zeitsch.  anorg. 
Chem.,  1908,  57,  353—358.  Compare  Abstr.,  1902,  ii,  26).— The 
absorptive  power  of  metastannic  acid  for  niti  ic  acid  has  been  inves- 
tigated by  extraction  of  mixtures  of  the  two  acids  with  successive 
quantities  of  water  for  three  or  four  months  at  room  temperature 
and  at  36^  the  removal  of  the  nitric  acid  been  then  practically 
complete.  The  i\\tios  of  the  distribution  of  the  nitric  acid  between 
the  water  and  metastannic  acid  are  tabulated.  Similar  experiments 
have  been  made  with  hydrochloric  acid.  G.  S. 

Fibre-like  Developed  Alumina  (Fibre-alumina)  and  its 
Surface  Actions  (Adsorption).  Hans  Wislicenus  {Zeitsch.  Chem. 
lad.  Kolloide,  1908,  2,  Supt.  II,  11 — 20, — In  contact  with  mercury 
and  moist  air,  aluminium  oxidises  with  the  formation  of  aluminium 
hydroxide  of  fibrous  character.  This  resembles  in  many  respects  the 
natural  fibres  of  plants  and  animals.  It  is  doubly  refracting,  and, 
when  examined  through  a  plate  of  gypsum,  it  shows  exactly  the  sime 
colour  distribution  as  the  eccentric  portion  of  a  starch  granule.     The 
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cause  of  the  double  refracting  power  is  to  be  found  in  the  lamellar 
structure ;  the  double  refraction  disappears  when  the  aluminium 
hydroxide  is  immersed  in  water  or  in  xylene.  The  micro-structure 
and  the  optical  properties  remain  unchanged  when  the  hydroxide  is 
converted  into  oxide  by  heating. 

The  fibrous  aluminium  hydroxide  has  very  strongly  developed 
adsorptive  properties.  The  adsorptive  power  apparently  increases 
when  the  hydroxide  is  converted  into  oxide,  but,  if  equal  molecular 
quantities  are  compared,  the  adsorptive  powers  are  about  the  same. 
The  adsorptive  properties  have  been  studied  in  detail  by  experiments 
with  aqueous  solutions  of  a  large  number  of  different  substances,  and 
comparative  measurements  have  also  been  made  on  tannin  solutions 
with  other  adsorbing  materials.  From  these,  it  is  evident  that  the 
adsorptive  power  of  fibrous  alumina  is  approximately  equal  to  that  of 
hide  powder,  and  is  much  greater  than  that  of  other  adsorbents,  such 
as  kieselguhr,  meerschaum,  and  animal,  bone,  and  wood  charcoal. 

The  lemoval  of  substances  from  solution  is  shown  to  be  due  chiefly 
to  surface  action,  and  not  to  the  formation  of  chemical  compounds ;  in 
general,  the  quantities  taken  up  from  concentrated  solutions  are 
relatively  smaller  than  the  quantities  removed  from  dilute  solutions 
of  the  adsorbed  substance. 

An  apparatus  is  described  for  "  adsorption  analysis,"  in  which  fibrous 
alumina  is  used  as  the  active  adsorbing  material.  This  may  be  applied 
in  the  examination  of  all  kinds  of  colloidal  extracts,  including  tannin-, 
plant-,  colour-,  and  drug-extracts.  H.  M.  D. 

Changes  in  Tanning  [Processes].  Reginald  O.  Herzog  and 
J.  Abler  {Zeitsch.  Chem.  Ind.  Kolloide,  1908,  2,  Supt.  II,  3 — 11). — 
The  adsorption  of  various  substances  from  aqueous  solution  by  lightly 
chiomated  hide  powder  has  been  investigated.  The  experiments  were 
made  at  25°,  5  grams  of  hide  powder  being  shaken  up  with  100  c.c. 
of  the  solution  for  four  hours,  when  the  adsorption  was  found  to  be 
complete. 

Phenol,  catechol,  resorcinol,  and  pyrogallol  solutions  of  various 
concentrations  were  used,  and  for  comparison  the  adsorption  of  the 
two  first  substances  by  animal  charcoal  was  examined. 

The  experimental  data  are  discussed  in  reference  to  the  equation 
c  =  K.a'"\  in  which  c  denotes  the  concentration  of  the  aqueous  solution, 
a  the  quantity  of  substance  adsorbed  by  the  hide  powder,  and  K  and  vi 
are  con^ti^nt.s.  \Vhen  log  a  is  plotted  as  a  junction  of  logc,  the  experi- 
mental data  should  be  represented  by  a  straight  line  if  the  above  equa- 
tion is  satisfied.  This  is  the  case  for  the  adsorption  of  phenol  and  cate- 
chol by  animal  charcoal,  and  of  resorcinol  and  pyrogallol  by  hide  powder, 
but  the  data  for  phenol  and  catechol  adsorbed  by  hide  powder 
correspond  with  curves  which  are  convex  to  the  logc  axis. 

A  study  of  the  influence  exerted  by  mineral  substances  in  XflO 
solutions  on  the  adsorption  of  phenol  has  shown  that  this  is  diminished 
by  hydrochloric  acid  and  still  more  by  potassium  hydroxide.  A 
smaller,  but  similar,  effect  is  produced  by  ammonium  chloride,  whereas 
saU.s  of  tlie  alk:iline  earth  metals  are  without  intin^noe.  and  ■^alts  of 
the  alkali  metals  slightly  increase  the  adsorption. 
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Measurements  of  the  adsorption  of  a  number  of  acids,  mineral  salts, 
sugars,  carbamide,  acetone,  colloidal  substances,  and  colouring  matters 
are  also  recorded.  In  general,  the  adsorption  cannot  be  at  all  accur- 
ately represented  by  the  equation  c  =  K.a?^^. 

Attempts  were  made  to  measure  the  rate  of  adsorption  of  phenol, 
but  the  process  was  found  to  be  too  rapid  both  at  25°  and  at  0°. 
The  fact,  that  the  adsorption  from  a  0"025iV^  phenol  solution  was  the 
same  as  that  from  a  O'OaiV  solution  after  the  hide  powder  in  the 
second  case  had  been  treated  with  an  equal  volume  of  water,  is 
considered  to  be  evidence  \x\.  favour  of  a  reversible  process  in  the 
adsorption  phenomena.  H.  M.  I>. 

Time-law  of  the  Capillary  Rise  of  Liquids  and  the  Relation- 
ship of  Velocity  to  the  Chemical  Constitution.  Wolfgang 
OsTWALD  and  F.  Goppelsroeder  {Zeitsch.  Chem.  Ind.  Kolloide,  1908, 
2,  Sapt.  II,  20 — 39). — The  author  finds  that  the  experimental  data 
obtained  by  F.  Goppelsroeder  {Verh.  der  Naturforsch.  Ges.  Basel, 
1907,  19)  in  his  investigations  of  the  rate  of  rise  of  liquids  in  filter 
paper  can  be  represented  by  the  exponential  equation  s  =  K.i'"'',  in 
which  s  denotes  the  distance  through  which  the  liquid  rises  in  time,  t, 
and  K  and  m  are  constants  depending  on  the  nature  of  the  liquid, 
the  fibrous  character  of  the  filter  paper,  the  temperature,  and  other 
factors  which  in  comparative  experiments  may  readily  be  kept  con- 
stant. The  constant  A'  varies  from  2*21  to  15-10,  and  m  from  0  04 
to  0-49. 

The  view  is  put  forward  that  the  rate  of  rise  of  a  liquid  is  deter- 
mined by  the  magnitude  of  the  capillary  forces  and  the  viscosity  of 
the  liquid.  The  fact  that  the  values  of  the  maximum  capillary  rise  of 
different  liquids  in  filter  paper  are  not  all  proportional  to  the  values 
obtained  in  glass  tubes,  is  attributed  to  dilferences  in  the  "  wetting 
power"  of  the  various  liquids  for  filter  paper,  on  the  one  hand,  and 
glass,  on  the  other.  In  the  comparable  series  of  monohydric  fatty 
alcohols,  the  velocity  constants,  X,  are  shown  to  be  related  to  the 
viscosity  values.  Examples  of  stoicheiometric  relationships  between 
the  values  of  m  and  the  chemical  nature  of  the  various  liquids  are  also 
quoted.  H.  M.  D. 

The  Crystalline  State  as  a  General  Property  of  Matter. 
P.  P.  VON  Weimarn  (/.  Buss.  Phijs.  Chem.  Soc,  1908,  40,  27—64. 
Compare  this  vol.,  ii,  90). — A  theoretical  resume  is  given  of  the  experi- 
mental work  performed  by  the  author  and  other  investigators  on  the 
crystalline  and  colloidal  states  of  matter. 

It  is  claimed  that  the  conclusions  arrived  at  regarding  the  dis- 
continuity and  crystalline  structure  of  all  forms  of  matter,  whether 
liquid,  solid,  or  gaseous,  and  the  non-existence  of  amorphous  substances, 
are  based  on  purely  experimental  evidence. 

It  is  incorrect  to  say  that,  since  chemically-pure  colloids  are 
unknown,  therefore  they  are  complexes  of  the  suspended  substance 
with  the  solvent,  for  any  inorganic  colloid  can  be  obtained  in  a  pure 
state  by  recrystallisation  from  a  solvent  which  dissolves  it  appreciably  ; 
on  the  other  hand,  any  crystalline  substance  can  be  obtained  in  such 
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minute  crystals  as  to  render  it  di65cult  to  free  it  from  the  remnants  of 
water  or  other  matter  absorbed  by  it.  Z.  K. 

Physico-chemical  Investigations  on  Soaps  Considered  as 
Colloids.  Andre  Mayer,  Georges  Schaeffer,  and  E.  F.  Terroine 
(Gompt.  rend.,  1908,  146,  484 — 487). — An  examination  of  the  optical 
properties  of  solutions  of  soaps  of  the  fatty  acid  series  shows  that  the 
acetate,  propionate,  butyrate,  and  valerate  form  homogeneous  solu- 
tions in  acid,  alkaline,  or  neutral  aqueous,  or  in  alcoholic  alkaline 
solution ;  the  hexoate,  octoate,  laurate,  palmitate,  oleate,  and  stearate 
yield  colloidal  solutions  or  jellies,  according  to  the  complexity  of  the 
molecule  and  the  nature  of  the  medium.  These  colloidal  solutions  are 
caused  by  the  hydrolysis  of  the  salts  and  partial  or  complete  precipi- 
tation of  the  fatty  acid. 

The  viscosity  of  solutions  of  the  lower  members  of  the  series  is  only 
slightly  altered  by  the  addition  of  acids,  but  increased  by  the  addition 
of  bases  ;  but  in  the  case  of  the  hexoate  and  the  higher  members  of 
the  series,  the  viscosity  of  the  solution  is  increased  either  by  the 
addition  of  an  acid  or  a  base,  and  the  minimum  point  on  the  viscosity 
curve  is  a  critical  point  coinciding  with  the  first  appearance  of  ultra- 
microscopical  granules  in  the  solution.  M.  A.  W. 

The  Process  of  Gelatinisation.  IV.  S.  A.  Levites  (Zeitsch. 
Chem.  Ind.  Kolloide,  1908,  %  237—241  ;  see  this  vol.,  ii,  161).— A 
solution  of  gelatin  in  dilute  formaldehyde  gelatinises,  owing  to  the 
conversion  of  the  gelatin  into  an  insoluble  substance.  The  change  is 
very  slow  at  low  temperatures.  Salts  of  univalent  ions  and  non- 
electrolytes  retard  the  change  about  equally ;  salts  of  bivalent  ions 
have  a  greater  effect.  Hydrogen  ions  retard  the  change  very  much, 
and  hydroxyl  ions  accelerate  it  enormously.  By  prolonged  boiling 
with  water,  glutin,  sodium  a-thymus-nucleates,  and  agar-agar  are  con- 
verted into  substances  which  do  not  set.  The  change  is  accompanied 
by  a  diminution  of  the  viscosity  of  the  solution,  which  is  measured 
and  reproduced  in  curves.  T.  E. 

The  Equilibrium  2Au(metal)  + Au'"  ::=!:  3Au*.  Emil  Bose 
{Zeitsch.  Eiektrochem.,  1908,  14,  85  —  86). — By  means  of  the  apparatus 
described  previously  (Abstr.,  1907,  ii,  735),  it  is  shown  that  the 
equilibrium  in  question  exists  (this  had  already  been  proved  by 
Wohlwill,  Abstr.,  1899,  ii,  105),  and  that  it  is  displaced  in  the  direction 
of  aurous  ions  by  rise  of  temperature.  T.  E. 

Temperature  coefficients  of  Ionic  Mobilities  in  Water  as 
a  Function  of  the  Mobilities.  Friedkicii  Koiilrausch  {Zeitsch. 
Elektrochem. ,  1908,  14,  129  — 133).— Tlie  formula  propo.«ed  by  Rasch 
and  Ilinrichsen  (this  vol.,  ii,  148,  149),  a  =  ^/log/,  where  a  ia  the 
temperature-coelliciont  and  I  the  mobility,  requires  another  constant, 
owing  to  the  fact  that  I  is  really  tlio  product  of  a  number  and  the 
dimensions  of  the  unit  of  conductivity.  If  I  is  expressed  in  C.G.S. 
units,  the  original  formula  gives  impossible  results. 

By    plotting  fill  known  temperature-coefficients   against  the  corre- 
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spending  mobilities,  it  is  seen  that  the  ions  formed  of  univalent  elements 
lie  on  a  smooth  curve,  whilst  univalent  compound  ions  (except  OH  and 
NH^)  lie  below  the  curve  and  bivalent  ions  lie  above  it.  For  the 
univalent  elementary  ions,  four  formulje  are  tried:  (1)  a  =  0-0136  + 
0-67/(18-5  +  /);  (2)  a  =  0-01341 +0-640/Z- 6-94/^2 .  (3)  a  =  0-03481/log; 
-0-207;  (4)  a  =  0-0394/Iog^.  The  first  three  agree  with  the  experi- 
mental results  within  the  limits  of  eiTor,  and  the  fourth  gives  a  system- 
atic deviation.  The  first  formula  (which  was  used  by  the  author  in 
1901)  is  the  only  one  which  gives  probable  values  for  a  when  I  becomes 
very  large  or  very  small.  The  ions  probably  carry  with  them  an 
envelope  of  water  molecules,  the  size  of  which  depends  on  the  nature 
of  the  ion ;  the  arguments  for  this  view  are  summarised.  T.  E. 

Reactivity  of  Undissociated  Electrolytes.  Rudolf  Weg- 
SCHEIDER  {Zeitsch.  Elektrochem.,  1908,  14,  133). — Referring  to  Meyer 
and  Trutzer's  work  on  the  decomposition  of  ammonium  nitrite  (this 
vol.,  ii,  181),  the  author  points  out  that  it  is  impossible  to  decide  from 
measurements  of  the  velocity  of  reaction  whether  undissociated  mole- 
cules or  ions  react,  the  result  being  the  same  so  long  as  the  two  are  in 
equilibrium.  The  same  applies  to  the  change  of  trichloroacetic  acid 
into  chloroform  and  carbon  dioxide  studied  by  Timofeeif  and  Koboseff 
(Abstr.,  1904,  i,  470).  T.  E. 

Theory  of  the  Inversion  of  Sucrose.  Julius  Meyer  {Zeitsch. 
physikal.  Chem.,  1908,  62,  59 — 88). — In  view  of  the  birotation  of 
dextrose  and  Isevulose,  the  inversion  of  sucrose  by  dilute  acids  cannot 
be  a  simple  unimolecular  reaction  ;  it  is  to  be  regarded  as  a  reaction 
completed  in  several  stages,  which  may  be  represented  by  the  scheme  : 

'^s    a-Dextrose   Z^  /8-Dextrose. 

Sucrose  ** 


\ 

^5 


^1 

a-Lsevulose  ^  yS-Lsevulose. 


On  this  basis,  a  general  formula  is  deduced  which  permits  the 
calculation  of  the  angle  of  rotation  of  a  solution  at  any  moment  from 
the  reaction  constants  and  the  specific  rotatory  powers  of  the  com- 
ponents, and  which  gives  also  the  concentration  of  each  constituent  at 
any  given  time. 

In  order  to  study  the  various  separate  changes  involved  in  the 
inversion  of  sucrose,  the  author  has  investigated  the  mutarotation  of 
dextrose  at  18°  and  25°  in  water  and  in  dilute  hydrochloric  acid 
solution.  For  a-dextrose,  the  mean  value  of  [a]o  is  109-575°;  for 
/3-dextrose,  20-460°,  and  for  the  equilibrium  mixture,  52  335°.  The 
value  of  li^  +  k^  has  been  determined  experimentally,  and  the 
separate  values  of  k^  and   k^  which  follow  from   these  data   are  given 


below 


Temperature.  Ic^.  Jc^. 

18°  0-00747  0-00415 

25  0-01513  0-00844 


ill  water 


18  0-01147  0-00638         )  •     A-noATTTOl 

25  0-02609  0-01452         /         Ui  u  uziv  xim 
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The  equilibrium  between  a-  and  /3-dextrose  is  not  noticeably- 
displaced  either  by  the  presence  of  acid  or  by  rise  of  temperature. 

In  the  case  of  a-  and  /3-lfevulose,  the  sum  (Z:^  +  ^2)  ^^^7  of  *^6 
velocity  coefficients  of  the  opposing  reactions  has  been  determined. 
On  rise  of  temperature,  the  equilibrium  is  shifted  in  the  direction  of 
/3-lfevulose. 

In  its  very  earliest  stages,  as  careful  experiments  have  shown,  the 
inversion  of  sucrose  is  not  a  simple  unimolecular  reaction  ;  the  velocity 
coefficient,  calculated  on  the  supposition  that  it  is  such  a  reaction, 
diminishes  as  inversion  proceeds.  Only  after  inversion  has  taken 
place  to  the  extent  of  4 — 5%  does  its  covirse  correspond  with  that 
required  for  a  unimolecular  reaction.  When  the  curve  obtained  by 
plotting  the  inversion  coefficient  against  time  is  extrapolated  to  zero 
time,  an  approximate  value  is  obtained  for  k^,  the  true  inversion 
constant.  When  this  value  of  k^  is  inserted  in  the  general  formula 
already  mentioned,  the  latter  can  be  considerably  simplified,  and 
ultimately  i^educed  to  the  unimolecular  form.  For  the  inversion  of  an 
8%  sucrose  solution  by  002x7  HCI,  the  value  of  k^  is  found  to  be 
0000050  at  18°,  and  0  000150  at  25°.  The  temperature-coefficient  is 
4*5  for  an  interval  of  10°, 

A  formula  representing  the  change  of  rotation  of  a  solution  con- 
taining dextrose  and  Isevulose  is  deduced  and  tested  by  experiment 
with  satisfactory  results.  J.  C.  P. 

A  New  Method  for  Studying  Intramolecular  Change. 
TnoMAS  S.  Patterson  and  Andrew  McMillan  {Ber.,  1907,  40, 
2564 — 2573). — In  continuation  of  work  previously  published  (Trans., 
1907,  91,  504),  the  authors  have  determined  the  rate  of  change  of 
anis-s.?/?i.aldoxime  into  the  rmii-isomeride,  when  dissolved  in  various 
esters,  by  observing  the  change  in  the  rotatory  power  of  the  ester. 
The  following  values  have  been  obtained  for  lOOOi  :  in  methyl 
tartrate,  3  0;  ethyl  tartrate,  IB;  n-propyl  tartrate,  TO;  methyl 
malate,  5*0  ;  ethyl  malate,  6"7  ;  ?i-propyl  malate,  8"4.  The  value  for  k 
diminishes  with  increasing  mol.  weight  of  the  tartrate,  but  increases 
with  increasing  mol.  weight  of  the  malate.  The  high  value,  1000A;  = 
39,  previously  observed  for  anis-syn.-aldoxime  in  ethyl  tartrate  solu- 
tion {loc.  cit.)  is  ascribed  to  the  use  of  an  impure  oxime. 

The  rotatory  power  of  a  solution  of  ?«-nitrobenz-s?/«.-aldoxime  in 
?i-propyl  tartrate,  containing  5  05%  of  the  aldoxime,  changes  from 
all'  (100  mm.)  -f  18-14°  to  a?;^  (100  mm.)  -Hl4-68°;  1000yt  =  0  5.  An 
ethyl  tartrate  solution  containing  5 "04%  of  7»-nitrobenz-a?j<ialdoxime 
has  a]"^  (100  mm.)  +14-68°  (compare  Ciamician  and  Silber,  Abstr., 
1904,  i,  161  ;  Goldschmidt,  Abstr.,  1904,  i,  250;  Ciusa,  Abstr.,  1907, 
i,  137).  G.  Y. 

Catalytic  Reactions  at  High  Temperatures  and  Pressures. 
XVI.  Function  of  Oxides  in  Catalysis.  Wladimir  N.  Itatieff 
{J.  Jiuss.  Phys.  Chem.  ^oc,  1908,  40,  1—27.  Compare  Abstr.,  1907, 
i,  5,  6,  457,  827,  828). — To  determine  the  role  of  the  catalyst  nickel 
oxide  in  hydration  and  dcliydration  processes,  it  is  necessary  in  the 
first  place   to  study   its    behaviour  on   reduction  at  ordinary  and  at 
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high  pressures.  The  conclusions  arrived  at  by  Moissan  regarding  the 
reduction  of  this  oxide  (Abstr.,  1881,  77)  are  mostly  inaccurate,  owing 
to  the  fact  that  he  did  not  analyse  the  original  material. 

Pure  commercial  nickel  oxide  contains  far  more  nickel  than  that 
necessary  for  the  formula  NigOj,  is  not  always  of  constant  composition, 
and  contains  about  6%  water,  which  it  commences  to  lose  at  120°,  but 
loses  the  last  traces  only  above  300°.  It  is  probable  that  the  main  con- 
stituent is  really  the  lower  oxide  NiO.  The  best  reagent  for  detecting 
even  very  minute  quantities  of  nickel  produced  by  the  reduction  of 
the  oxides  is  nitric  acid,  D  1-38 — 1-40,  which,  whilst  producing  no  effect 
on  the  oxides,  evolves  oxides  of  nitrogen  in  the  presence  of  nickel,  and 
it  is  even  possible  to  estimate  the  latter  by  the  appearance  of  the 
reacting  mixture. 

At  the  ordinary  pressure,  nickelic  oxide  is  reduced  by  hydrogen  at 
1 70 — 190°,  forming  metallic  nickel  and  lower  oxides,  mostly  NiO,  but  it 
is  improbable  that  the  oxide  NigO^is  formed.  Nickelous  oxide,  NiO,  only 
commences  to  be  reduced  above  200°,  and  cannot  be  oxidised  either 
with  dry  or  moist  oxygen  even  at  480°.  At  high  pressures,  nickelic 
oxide  is  reduced  at  180°,  and  at  2 10°  pure  nickel  is  produced  ;  nickelous 
oxide  under  the  same  conditions  yields  almost  pure  nickel  at 
172°. 

In  all  cases,  the  reduction  of  the  oxides  is  either  prevented  or  greatly 
retarded  when  any  water  is  removed  by  previous  heating.  The 
temperature  of  reoxidation  of  the  reduced  nickel  depends  on  the  tem- 
perature at  which  it  was  produced,  and  is  lower  when  moist  oxygen 
or  air  is  employed  ;   in  any  case  only  nickelous  oxide  is  formed. 

When  the  reduction  of  benzene  is  performed  at  high  pressures  in 
the  presence  of  nickelic  oxide,  both  the  organic  substance  and  the  oxide 
are  only  very  slowly  reduced  unless  precautions  are  taken  not  to  wet 
the  oxide  with  the  liquid.  Employing  nickelous  oxide,  both  the 
benzene  and  the  oxide  are  readily  reduced  at  172°,  but  not  if  the  oxide 
has  been  previously  well  dried. 

Comparing  the  velocity  of  reduction  of  benzene  in  the  presence  of 
nickelic  oxide,  nickelous  oxide,  and  reduced  nickel,  {8plh)„ia.v  is  found 
to  be  greatest  for  the  first  and  least  for  the  last.  It  is  thus  evident 
that  the  oxides  form  the  most  important  part  of  the  catalyst  in  these 
reactions,  the  traces  of  water  always  present  in  the  oxides  employed 
being  as  important  in  these  cases  as  they  are  in  catalytic  processes  of 
oxidation.  Thus,  in  presence  of  reduced  nickel,  which  always  contains 
the  oxides  and  water,  hydrogen  under  pressure  reduces  the  oxide, 
forming  the  metal  and  water,  which  in  their  nascent  state  react  on  one 
another,  reproducing  the  oxide  and  nascent  hydrogen,  which  hydrogen- 
ates  rapidly  the  organic  compound. 

The  current  ideas  regai^ding  catalytic  reactions  require  modification 
in  the  light  of  the  facts  disclosed  by  the  study  of  heterogeneous 
catalysis  at  high  temperatures  and  pressures.  Thus  it  is  probably  not  . 
true  that  a  catalyst  merely  increases  the  speed  of  a  reaction  which 
otherwise  proceeds  at  a  slow  rate  ;  firstly,  the  catalyst  often  alters  the 
limits  of  a  reaction,  and,  secondly,  it  seems  more  probable  that  it  acts 
as  a  transformer  of  heat  into  chemical  energy. 

To  understand  the  different  catalytic  actions   displayed  by  various 
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metals,  it  is  necessary  to  study  their  chemical  properties  and  also  those 
of  their  oxides.  Z.  K. 

Kinetics  of  the  Elimination  of  Carbon  Dioxide  from  Cam- 
phorcarboxylic  Acid.  Geoeg  Bredig  and  R.  W.  Balcom  (Ber., 
1908,  41,  740 — 751). — In  aqueous  solution,  the  decomposition  of 
c?-camphorcarboxylic  acid  when  heated  follows  a  mass  action  law  of  the 
first  order.  Substitution  of  dilute  hydrochloric  acid  for  water  led  to 
no  increase  in  the  rate  of  change.  The  sodium  salt  decomposes  very 
much  less  rapidly  than  the  free  acid,  and  the  rate  of  change  of  the 
salt  is  only  slightly  depressed  by  excess  of  alkaline  hydroxide.  The 
temperature-coefficient  is  large,  being  3'15  for  10°.  In  benzene  solution 
it  is  3-0. 

The  decomposition  obe}s  a  similar  mass  action  law  in  benzene, 
aniline,  alcohol,  phenetole  or  ether ;  in  heptane  and  acetone  solution 
this  is  not  the  case,  and  the  velocity  constant  increases  as  the  reaction 
proceeds.  In  ethyl  alcohol,  a  simultaneous  esterification  and  elimina- 
tion of  carbon  dioxide  takes  place.  The  influence  of  the  solvent  on 
the  j-ate  of  change  is  very  large,  the  change  being  particularly  rapid 
in  aniline  and  alcohol. 

The  decompositions  of  both  d-  and  Z-camphorcarboxylic  acids  in  d-  and 
Mimonene  solutions  do  nob  follow  mass  action  laws  of  the  first  or 
second  order,  but  the  four  reaction  curves,  when  plotted,  appear  to  be 
identical  within  the  limits  of  error.  This  is  not  apparently  a  suitable 
case  for  the  detection  of  stereochemical  differences  in  the  catalytic 
action  of  the  solvent  (see  following  abstract).  E.  F.  A. 

Stereochemistry  of  Catalysis.  Geoeg  Bredig  and  K,  Fajans 
(Ber.,  1908,  41,  752 — 763). — The  decomposition  of  the  optical!}' active 
camphorcarboxylic  acids  is  studied,  not  in  an  indifferent  optically 
active  medium  as  formerly  (see  preceding  abstract),  but  in  presence  of 
an  optically  active  pronounced  base,  such  as  nicotine,  used  either  alone 
as  solvent  or  diluted  with  an  indifferent  substance.  Under  these 
conditions,  the  elimination  of  carbon  dioxide  follows  a  unimolecular 
reaction  of  the  first  order.  In  nicotine  solution,  the  cZ-acid  decomposes 
about  13%  more  quickly  than  the  lucid  ;  in  nitrobenzene  solution,  con- 
taining 5%  of  nicotine,  the  rf-acid  is  decomposed  8%  more  I'apidly  than 
its  isouaeride,  and  nine  times  as  quickly  as  when  no  nicotine  is  present, 
showing  tlie  powerful  catalytic  activity  of  the  base.  In  acetophenone 
solution  containing  10%  of  nicotine,  the  fZ-acid  is  attacked  17%  more 
quickly  than  the  ^acid. 

The  stereochemical  conditions  of  the  catalysis  of  optically  active 
substances  by  optically  active  catalysts  are  thus  very  similar  to  those 
in  the  case  of  enzyme  action,  and,  adopting  the  analogy  from  enzymes, 
it  is  considered  that  there  is  an  intermediate  temporary  formation  of 
an  additive  compound  between  catalyst  and  substrate.  The  results  are 
parallel  to  Dakin's  (Abstr.,  1904,  i,  1071  ;  1905,  i,  556)  observations 
on  the  hydrolysis  of  mandelic  acid  esters  by  lipase.  E.  ¥.  A. 

The  Relationship  between  the  Strength  of  Acids  and  their 
Capacity  to  Preserve  Neutrality.  liAwuENcE  J.  Henderson 
{Ai)ier.     J.     r/ii/sioL,     1908,    21,     173 — 179).— Acids    the    iouisation 
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constant  of  which  is  nearly  equal  to  the  hydrogen  ionisation  at 
neutrality,  possess  with  the  help  of  their  salts  a  great  capacity  for 
preservicg  neutrality  in  simple  solution,  whilst  other  acids  in  like 
concentration  have  relatively  little  effect  in  this  direction.    W.  D.  H. 

Constitution  of  Indicators  used  in  Acidimetry.  John  T, 
Hewitt  {Analyst,  1908,  33,  85—89.  Compare  Hewitt  and  Mitchell, 
Trans.,  1907,  91,  1251).— In  order  that  a  substance  may  act  as  an 
indicator,  it  must  be  a  weak  acid  or  a  weak  base,  and  the  complex 
ion  which  it  forms  must  have  a  different  constitution  to  the  parent 
substance.  Weakly  acidic  indicators  are  present  in  solution  in  a 
state  of  equilibrium  represented  thus:  X^H  ^^  X^-H  :^  X„'  +  H*, 
where  X,,  and  X„  are  isomeric  complex  radicles.  In  the  case  of 
phenolphthalein,  for  example,  X^,  and  X„  are  respectively 

CO-0^   ^CgH.-O-  HO-CgH,-^       6    4       2^ 

since  X,,  is  the  stable  configuration  and  the  substance  is  a  very  weak 
acid,  Xt,H  and  its  ions  are  only  present  to  an  exceedingly  small 
extent  in  neutral  solution,  and  the  absorption  due  to  X,(  is  observed 
(with  phenolphthalein  this  is  in  the  ultra-violet  and  the  substance  is 
colourless).  Addition  of  bases  removes  the  hydrogen  ions,  the 
equilibrium  is  disturbed  towards  the  right,  and  the  colour  due  to 
X„  makes  its  appearance.  In  the  case  of  methyl-orange,  the  aqueous 
solution  will  contain  the  internal  salt,  the  real  dimethylamino- 
azobenzenesulphonic  acid,  and  the  ions  of  the  latter  in  a  state  of 
equilibrium,  thus  : 

C,H,<^Q^'^-^'^^Q^>XxMe,  —  HS03-C,H,-N:N-C,H,-XMe,  — 

'      ReJ  NMe-ZCeH^-NIN-CeH^-SOg'  +  H* 

Yellow 

Addition  of  a  weak  base  results  in  the  removal  of  hydrogen  ions,  and 
the  solution  becomes  yellow. 

It  is  stated  in  conclusion  that  extremely  sharp  results  are  ob- 
tained by  using  l-nitro-2-sulphobenzene-4-azo-a-naphthol  as  an 
indicator.  The  acid  and  its  monobasic  salts  are  yellow ;  addition  of 
excess  of  alkali  turns  the  yellow  solution  sharply  to  a  purple  ;  the 
purple  colour  is  not  discharged  by  an  excess  of  alkali,  hot  or  cold, 
neither  is  it  affected  by  alcohol  even  in  strongly  alkaline  solutions. 

W.  H.  G. 

Symmetry  in  the  Law  of  Atomic  Weights.  N.  Delauxay 
{Chem.  Xews,  1908,  97,  99.  Compare  Abstr.,  1908,  ii,  97).— The 
elements  are  arranged  on  a  set  of  curves  with  the  numbers  0,  1,  2,  3  ; 
3,  2,  1,  0  successively  as  ordinates,  and  the  atomic  weights  commencing 
with  helium  as  abscissae.  The  curve  obtained  for  each  period  of 
eight  elements  is  ^completely  symmetrical ;  in  other  words,  the 
elements  of  each  period  fall  into  pairs  the  sum  of  the  atomic  weights 
of  which  is  constant.  Thus,  in  the  first  two  periods  : 
He  +  F=Li  -f-0=Be-i-N  =  B  -fC  =23, 
Ne  -f  CI  =  Na  +  S  =  Mg  +  P  =  Al  -I-  Si  =  55-3. 

R.  J.  C. 
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Demonstration  of  the  Formation  of  Ammonium  Amalgam 
by  Electrolysis  of  Ammonium  Chloride.  Johannes  Schroeder 
{J.pr.  Chem.,  1908,  [ii],  77,  271— 272).— The  author  describes  and 
figures  two  simple  pieces  of  apparatus  designed  to  enable  a  large 
audience  to  observe  the  formation  of  ammonium  amalgam  by  electro- 
lysis of  ammoniuui  chloride  with  a  mercury  cathode.  G.  Y. 

Three  Lecture  Experiments.  Edmund  Knecht  {Ber,  1908,  41, 
498 — 499). — 1.  Synthesis  of  Calcium  Carbide. — Small  quantities  of 
calcium  carbide  are  readily  prepared  by  igniting  a  piece  of  calcium, 
about  the  size  of  a  pea,  placed  on  wood-charcoal,  by  means  of  a  small 
blowpipe  flame ;  the  metal  burns  for  a  moment  with  an  intense  orange- 
yellow  flame,  and  then  sinks  into  the  charcoal.  The  calcium  carbide 
formed  is  readily  obtained  by  breaking  the  piece  of  charcoal. 

2.  A  Visible  Autoxidation. — An  approximately  iV/lO  potassium  per- 
manganate solution  acidified  with  sulphuric  acid  is  divided  into  two 
portions.  One  portion  is  kept  for  comparison ;  small  quantities  of 
titanous  sulphate  are  added  from  time  to  time  to  the  other  poi'tion, 
the  blood-red  colovu'  of  which  gradually  changes  through  scarlet  to 
orange-yellow.     Excess  of  the  salt  decolorises  the  solution. 

3.  Precijntalion  of  Metallic  Copjjerby  Titanotis  Sulphate. — About  1  c.c. 
of  a  10%  copper  sulphate  solution  is  added  to  a  1 — 2  litre  glass  cylinder 
nearly  full  of  water  ;  about  5  c.c.  of  a  solution  of  titanous  sulphate  is 
then  stirred  into  the  solution  from  which  metallic  copper  separates 
in  a  few  minutes.  The  precipitate  is  so  fine  that  most  of  it 
passes  through  a  filter  paper,  and  the  solution  which  appears 
copper-coloured  by  reflected  light  is  blue  by  transmitted  light.  The 
reaction  may  be  employed  as  a  test  for  copper,  since  it  is  visible  in  the 
presence  of  1  part  of  copper  per  1,000,000  parts  of  solution. 

W.  H.  G. 

New  Pressure  Cylinder.  Balthasar  Pfyl  and  Br.  Linne  {Chem. 
Zeit.f  1908,  32,  205). — The  pressure  cylinder,  previously  described  by 
the  authors  (Abstr.,  1905,  ii,  770),  has  been  in  use  for  more  than  two 
years,  and  continues  to  act  in  a  satisfactory  manner.  T.  H.  P. 

Gas  Current  Pressure  Regulator.  Fredericu  M.  G,  Jounson 
and  K.  BuCH  {Ber.,  1908,  41,  640 — 641). — An  apparatus  to  regulate 
the  pressure  of  a  gas  curient  has  been  designed  on  the  principle  of  the 
electromagnetic  thermo-regulator,  and  is  here  described  and  figured. 

G.  Y. 

A  Laboratory  Pump.  Bobert  Lutiieu  {Chem.  Zeit.,  1908,  32, 
267 — 268). — The  pnmp,  whicii  is  driven  by  an  electro-motor,  is 
designed  for  driving  a  continuous  stream  of  water  through  thermostats 
or  conden.sers.  It  consists  of  four  tubes  arranged  in  the  form  of  a 
cross,  which  rotates  about  a  voitical  axis  in  a  metal  box.  The  water 
enters  the  cro.ss  from  below  by  a  pipe  at  the  centre  of  the  cross  and 
passing  through  the  bottom  of  the  metal  box,  the  rotation  of  the  cro.ss 
draws  the  water  up  and  forces  it  out  into  the  metal  box,  from  wliich  it 
passes  out  by  a  side  tube.  P.  \\, 
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Purification  of  Hydrogen  from  Arsenic.  Hans  Eeckleben 
and  Georg  Lockemaxx  {Zeitsch.  angew.  Chem.,  1908,  21,  433 — 436). — 
The  absorption  of  arsine,  when  mixed  with  hydrogen,  has  been  studied 
previously  (this  vol.,  ii,  176,  224)  by  shaking  the  mixed  gases  with 
various  reagents.  An  account  is  now  given  of  the  results  obtained  on 
passing  the  mixed  gases  through  most  of  the  reagents  previously 
employed,  and,  in  addition,  mercuric  chloride  and  silver  nitrate  solu- 
tions, and  a  mixture  of  cupric  and  cuprous  oxides  (Lionet,  Abstr., 
1880,  2).  For  the  purification  of  hydrogen  in  the  laboratory,  it  is 
recommended  to  pass  the  gas  through  a  saturated  solution  of  potassium 
permanganate,  and,  finally,  to  test  the  purity  of  the  gas,  through  a 
5 — 10%  solution  of  silver  nitrate,  Avhen  the  presence  of  traces  of  arsenic 
is  shown  by  the  formation  of  a  precipitate.  Mercuric  chloride  solution 
can  be  employed  only  so  long  as  the  precipitate  formed  is  yelluwi^h- 
white.  Copper  oxide  forms  the  best  .solid  absorbent  ;  iodine  may  be 
used  if  the  hydi-o^en  is  afterwards  passed  through  a  wash-lijuid  to 
retain  hydrogen  iodide  and  traces  of  iodine  vapour.  Only  potassium 
hypochlorite  solution,  dropped  on  to  pumice  stone  or  bleaching  powder 
kept  thoroughly  moistened  with  water,  is  suitable  for  use  on  the 
technical  scale.  It  is  recommended  to  employ  bromine  when  traces  of 
arsine  have  to  be  removed  from  large  volumes  of  hydrogen.       G.  Y. 

Decomposition  of  Hydrogen  Peroxide  in  the  Presence  of 
Various  Substances.  Eduardo  Filippi  {Chem.  Zentr.,  1907,  ii, 
1890;  from  Arch.  Farm,  sperim.,  1907,  6,  363— 395).— The  author 
finds  that  all  inert  powders  decompose  hydrogen  peroxide,  the  velocity 
of  decomposition  being  proportional  to  the  exposed  surface  of  the 
added  powder  and  independent  of  the  concentration  of  the  hydrogen 
peroxide.  Various  ferment-containing  organic  substances  which  give 
the  guaiacum  i-eaction,  and  also  ferment-free  organic  substances  which 
cannot  give  this  reaction,  decompose  hydrogen  pei'oxide.  Therefore 
the  conclusion  is  drawn  that  these  tests  are  insulficient  to  establish 
the  nature  of  the  ferment  present  in  a  substance.  J.  V.  E. 

Atomic  Weights  of  Nitrogen,  Oxygen,  and  Carbon. 
Anatole  Leduc  {Compt.  rend.,  1908,  146,  399—400). — The  value 
N  =  14-01  adopted  by  the  International  Committee  on  Atomic  Weights, 
and  based  on  Guye's  recent  determinations,  is  greater  than  the  value 
N  =  14-005  obtained  by  the  author  (Abstr.,  1897,  ii,  549).  Using  the 
value  N  =  14-01  and  the  ratio  of  the  densities  of  carbon  monoxide  and 
nitrogen  determined  by  Lord  Rayleigh  (Abstr.,  1895,  ii,  444  ;  1898, 
ii,  290)  and  the  author  (Abstr.,  1893,  ii,  165;  1897,  ii,  140),  the 
atomic  weight  of  carbon  lies  between  12-011  and  12-16  ;  whilst  taking 
C  =  12  000,  the  atomic  weight  of  nitrogen  lies  between  14'002  and 
14-004.  M.  A.  W. 
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Formation  of  Oxides  of  Nitrogen  in  the  Ozone  Generator. 
WiLHELM  Manchot  {Bev.,  1908,  41,  471 — 472). — In  connexion  with 
the  study  of  the  action  of  ozone  on  alkalis  (Manchot  and  Kampj^chulte, 
this  vol.,  ii,  101),  it  has  been  observed  that  on  prolonged  exposure  to  a 
current  of  ozone,  prepared  from  98%  oxygen,  the  coloured  compounds 
at  first  formed  with  alkalis  are  decolorised  and  converted  into  nitrates 
(Warburg  and  Leithaiiser,  Abstr.,  1906,  ii,  743).  The  presence  of 
nitric  oxide  in  ozone  prepared  from  99  3%  oxygen  has  been  deter- 
mined in  the  same  manner.  On  passing  10%  ozone  slowly  through 
15%  potassium  hydroxide,  the  concentration  falls  to  4%;  the  resulting 
gas,  which  is  free  from  nitric  oxide,  has  not  an  acid  reaction,  and 
does  not  increase  the  conductivity  of  water,  but  behaves  towards 
organic  and  inorganic  bases  as  described  previously  {loc.  cit.).  Hence, 
contrary  to  Baeyer  and  Yilliger's  view  (Abstr.,  1902,  ii,  650),  ozone 
is  not  an  acid  anhydride.  Gr.  Y. 

Irregularities  in  the  Combination  of  Nitric  Oxide  and 
Oxygen.  Alfred  Mandl  and  Franz  Russ  [Zeitsch.  angew.  Cheni., 
1908,  21,  486 — 491). — It  is  usually  assumed  that  nitric  oxide  and 
oxygen,  when  mixed  in  the  proportion  of  2  vols,  to  1  vol.,  undergo 
complete  combination.  This  is  found  to  be  not  always  the  case,  the 
reaction  often  coming  to  an  end  whilst  considerable  amounts  of  nitric 
oxide  and  oxygen  are  still  uncombined.  The  results  of  experiments 
quoted  show  that  the  extent  to  which  the  combination  takes  place 
depends  on  the  genesis  of  the  oxygen,  about  97%  of  the  nitric  oxide 
combining  with  oxygen  prepared  from  air  by  Linde's  method,  about 
95%  with  oxygen  obtained  by  electrolysis  of  water  and  passed  over 
heated  palladium  asbe.stos,  but  only  about  40%  with  oxygen  prepared 
by  the  action  of  potassium  dichromate  and  sulphuric  acid  on  barium 
pei-oxide.  As  the  reaction  takes  place  also  to  a  much  smaller  extent 
with  oxygen  prepared  by  electrolysis  of  water  but  not  passed  over 
palladium  asbestos,  the  retardation  might  result  from  the  presence  of 
hydrogen  peroxide.  This  could  not  be  tried,  but  comparative  experi- 
ments with  J.inde's  oxygen  and  the  same  oxygen  after  ozonisation 
show  that  the  combination  is  markedly  retarded  by  the  presence  of 
ozone.  This  retardation  may  be  a  direct  action  of  the  ozone,  or  may 
result  fiom  the  destruction  by  the  ozone  of  some  catalyst  necessary  to 
the  reaction.  G.  Y. 

Nitrogen  Sulphide.  Hans  Wolbling  (Zeitsch.  anorg.  Chem. 
1908,  57,  281 — 289). — Certain  compounds  of  nitrogen  sulphide,  N^S^, 
with  the  higher  halogen  derivatives  of  certain  elements  have  been 
jjrepared,  and  a  reduction  product  of  nitrogen  sulphide  has  been 
obtained  by  the  action  of  stannous  chloride  in  alcoholic  solution  on  the 
sulphide.  Unless  otherwise  mentioned,  the  compounds  were  obtained 
by  interaction  of  the  components  dissolved  in  carbon  tetrachloride. 

The  compound,  IS' ,Sj,Ti(JI,,  occurs  as  an  amorphous,  brownish-red 
precipitate,  insoluble  in  most  solvents  ;  it  decomposes  in  moist  air, 
reacts  very  vigorou.^ly  with  water  and  with  nlkali,  and  is  split  up  into 
its  components  by  hydrochloric  acid  and  by  alcoiiol.  The  compound, 
N^S^jSbCl^,  occurs  as  a  scarlet,  amorphous  powder,  which  is  very  stable, 
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not  being  attacked  by  watei-,  by  hydiochloric  or  by  nitric  acid  in  the 
cold  ;  it  yields  ammonia  on  heating  with  potassium  hydroxide.  The 
compound,  2N^S^,SuCl^,  occurs  as  an  amorphous,  insoluble,  Bordeaux-red 
powder,  which  behaves  towards  reagents  like  the  antimony  compound  ; 
it  decomposes  when  heated  above  160°. 

The  compouitd,  N^S^Cl  (compare  Muthmaon  and  Seither,  Abstr., 
1897,  ii,  255),  can  be  prepared  conveniently  by  heating  nitrogen 
sulphide  with  the  theoretical  amount  of  sulphur  dichloride,  S2CI2,  in 
carbon  tetrachloride  solution  for  two  hours  in  a  reflux  apparatus.  The 
corresponding  bromide,  NgS^Br,  appears  to  be  obtained  by  interaction 
of  nitrogen  sulphide  and  sulphur  dibromide,  S^Brg,  dissolved  in  carbon 
tetrachloride,  but  in  carbon  disulpliide  solution  only  the  compound, 
N^S^Br,  was  obtained.  Nitrogen  sulphide  and  selenium  dichloride, 
Se.2Cl2,  react  in  boiling  carbon  tetrachloride  to  form  a  green,  insoluble, 
amorphous  compoiaid,  probably  N^S^jSegClg,  which  has  not  been  obtained 
pure.  This  compound  is  not  affected  by  water  or  hydrochloric  acid, 
but  is  decomposed  immediately  by  nitric  acid  and  by  potassium 
hydroxide. 

By  the  action  of  hydrogen  sulphide  on  nitrogen  sulphide  dissolved 
in  benzene  and  in  alcohol,  precipitates  of  ammonium  polysulphides 
and  of  ammonium  thiosulphate  respectively  were  obtained. 

Stannous  chloride  does  not  combine  directly  with  nitrogen  sulphide, 
but  in  warm  benzene  solution  the  latter  compound  is  reduced,  and  a 
compound  of  the  empirical  formula  NSH  separates  in  yellow,  lusti-ous 
leaflets,  which,  after  recrystallisation  fi'om  pyridine,  have  m.  p.  (decomp.) 
152°.  The  new  compound  is  not  combustible  or  explosive,  is  not  acted 
on  by  cold  potassium  hydroxide,  but  gives  off  ammonia  when  heated  ; 
with  hydrochloric  acid,  sulphur  dioxide  is  given  off,  and  it  reacts 
vigorously  with  nitric  acid.  Its  constitution  has  not  yet  been  deter- 
mined. G.  S. 

The  Essentially  Chemical  Causes  of  the  Allotropic  Trans- 
formation of  Phosphorus  Dissolved  in  Oil  of  Turpentine. 
Albert  Colson  {Compt.  rend.,  1908,  146,  401 — 403).— The  gradual 
and  irreversible  change  to  the  red  modification  that  phosphorus  dis- 
solved in  oil  of  turpentine  undergoes  at  250°  (this  vol.,  ii,  35,  176)  is 
due  to  the  formation  of  small  quantities  of  hydrogen  phosphide  and  its 
subsequent  decomposition  into  red  phosphorus  and  hydrogen,  the 
latter  reacting  with  the  dissolved  phosphorus  to  form  a  further 
quantity  of  hydrogen  phosphide.  A  2%  solution  of  phosphorus  in  oil 
of  turpentine  was  sealed  in  a  tube  with  hydrogen  phosphide  and 
enclosed  in  a  tube  containing  a  further  quantity  of  the  solution. 
After  heating  at  240°  for  four  hours,  the  inner  tube  contained  a 
copious  deposit  of  red  phospliorus,  whilst  the  contents  of  the  outer 
tube  remained  clear  even  after  twelve  hours  at  250°.  The  red 
phosphorus  formed  under  these  conditions  has  D  2  095,  and  contains 
small  quantities  of  the  phosphides  of  hydrogen,  which  are  eliminated 
on  distillation  in  a  vacuum. 

Phosphorus  dissolved  in  an  oxygenated  solvent,  such  as  ethyl 
benzoate,  does  not  undergo  any  allotropic  transformation  even  when 
the  solution  is  heated  at  305 — 310°  for  twenty-five  houis.  M.  A.  W. 

VOL.  xciv.  ii.  19 
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Hittorf's  Phosphorus.  Alfred  Stock  {Ber.,  1908,  41,  764).— 
The  crystallographic  determinations  cited  in  the  previous  communica- 
tion (this  vol.,  ii,  176)  were  made  by  F.  von  Wolff.  E.  F.  A. 

Phosphoryl  Bromide.  Ernest  Berger  {Com.pt.  rend.,  1908,  146, 
400 — 401). — A  convenient  method  of  preparing  phosphoryl  bromide 
consists  in  gently  heating  a  mixture  of  phosphorus  pentabromide  and 
phosphoric  oxide  until  traces  of  bromine  vapour  appear ;  after 
four  to  five  hours,  the  liquid  product  is  distilled  over  a  little  phosphoric 
oxide;  the  reaction  is  repi-esented  by  the  equation  SPBrg  +  PgOg^ 
SPOBrg,  and  the  yield  amounts  to  85%  of  that  theoretically  possible. 
Phosphoryl  bromide  forms  colourless  crystals,  m.  p.  55 — 56°,  b.  p. 
189*5°/774  mm.,  and  the  heat  of  formation  as  determined  by  decom- 
posing the  compound  wiln  water  is  75900  cal.  (compare  Ogier,  Abstr., 
1881,  218).  M.  A.  W. 

Sulphides  of  Phosphorus.  II.  Phosphorus  Pentasulphide. 
Alfred  Stock  and  Wilhelm  Scharfenberg  {Ber.,  1908,  41,  558 — 564. 
Compare  Abstr.,  1905,  ii,  703). — By  the  distillation  of  phosphorus 
pentasulphide  in  a  high  vacuum,  Stock  and  Thiel  (Abstr.,  liiOS.ii,  703) 
observed  the  formation  of  another  substance  in  addition  to  pure 
phosphorus  pentasulphide,  m.  p.  276°.  A  special  apparatus  is  now 
described  in  detail  which  enabled  the  distillation  of  larger  quantities 
in  a  high  vacuum  and  rapid  cooling  of  the  vapour.  This  had,  in 
particular,  the  advantage  that  the  phosphorus  pentasulphide  distilled 
at  a  much  lower  temperature  than  formerly,  and  the  distillate  con- 
tained but  little  else  than  pentasulphide.  When  superheated  even  in 
a  high  vacuum,  phosphorus  pentasulphide  decomposes  ;  the  density  is 
normal  at  630°,  but  rapidly  becomes  less  above  this  temperature. 
Phosphorus  pentasulphide  when  distilled  or  sublimed  decomposes 
somewhat  at  atmospheric  pressure,  decomposes  more  in  a  high  vacuum 
or  in  a  stream  of  carbon  dioxide,  and  still  more  when  the  vapours  are 
superheated.  E.  F.  A. 

Sulphides  of  Phosphorus.  III.  Vapour  Densities  of  the 
Compounds  P^S^,  V^^i.,,  and  PgSr,.  Alfred  Stock  and  IIeinrich 
VON  Bezold  {Ber.,  1908,  41,  657 — 660.  Compare  Abstr.,  1905,  ii, 
703  ;  this  vol.,  ii,  176). — The  existence  of  only  three,  P4S3,  P4S-,  and 
PgSr,,  of  the  numerous  compounds  of  phosphorus  and  sulphur  described 
in  the  literature  can  be  considered  as  established.  The  vapour  density 
determinations  made  with  the.se  three  substances  by  various  authors 
have  given  normal  results,  but  in  no  case  is  the  temperature  of  the 
determination  recorded.  The  present  authors  have  therefore  deter- 
mined the  vapour  den.sities  of  the  three  compounds  at  temperatures  up 
to  1000".  A  Victor  Meyer's  apparatus,  made  of  glazed  porcelain, 
filled  with  nitrogen,  and  heated  in  a  Ileriius's  resistance-oven  was 
employed.  The  temperatures  were  recorded  by  means  of  a  thermo- 
element. The  results  are  tabulated  and  expressed  in  the  form  of 
curves.  All  three  compounds  decompose  at  a  red  heat;  the  compound 
PgSr,  commences  to  decompo.se  immediately  above  its  b.  p.,  whereas 
P4S3  and  P4S7  give  normal  results  at  temperatures  considerably  above 
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their  b.p.'s.  Hence  these  two  compounds  can  be  distilled  under  the 
ordinary  pressure,  only  P4S3  undergoing  slight  decomposition  (Mai  and 
Schaffer,  Abstr.,  1903,  ii,  363).  Remarkable  is  the  rapid  fall  in  the 
vapour  density  of  P^S-  between  750°  and  800°.  G.  Y. 

Yellow  Arsenic.  Hugo  Erdmann  {Ber.,  1908,41,  521—523).— 
Many  of  the  results  published  by  Linck  in  his  paper  on  the  poly- 
morphous modifications  of  the  phosphorus-arsenic  group  (this  vol.,  ii, 
176)  were  communicated  to  him  by  the  author  and  Reppert,  who 
intend  to  publish  their  own  work,  the  more  so  as  Linck's  statements 
as  to  it  are  frequently  incoi'rect.  C.  S. 

^  Solubility  of  Graphite  in  Iron,  Carl  Benedicks  [Metallurgie, 
1908,  5,  41 — 45). — A  sample  of  iron  containing  3*9%  carbon  and 
0'75%  silicon  was  repeatedly  heated  rapidly  to  800°,  and  then  slowly 
cooled.  By  this  treatment,  the  whole  of  the  carbide  was  decomposed, 
the  mass  consisting  only  of  ferrite  and  graphite.  This  iron  was  then 
heated  for  two  hours  at  940°  and  quenched.  The  microscopic  examina- 
tion then  showed  the  presence  of  martensite,  troostite,  sorbite,  and 
perlite.  This  indicates  a  considerable  solubility  of  graphite  in  iron  at 
940°,  amounting  to  about  1%,  a  fact  in  accordance  with  the  older 
views  as  to  the  stable  iron-carbon  system,  and  not  with  the  theories  of 
Heyn  and  Euer.  C.  H.  D. 

Conversion  of  Diamond  into  Coke  in  High  Vacuum  by 
Cathode  Rays.  Charles  A.  Parsons  and  A.  A.  Campbell  Swinton 
{Proc.Roy.  Soc,  1908,80,^,  184— 185).— The  vacuum  tube  employed 
was  provided  with  two  concave  aluminium  electrodes,  so  arranged  as 
to  focus  the  rays  on  the  diamond,  which  rested  on  an  iridium  support. 
Two  diamonds,  each  about  0"2  in.  in  diameter,  were  employed,  and 
an  alternating  current  was  used.  With  an  E.M.F.  of  8000  volts  and 
a  current  of  44  milliamperes,  the  diamond  began  to  throw  off  small 
sparks  ;  at  9600  volts  and  45  "5  milliamperes  it  commenced  to  blacken, 
and  at  11,200  volts  and  48  milliamperes  appeared  to  be  converted 
completely  into  coke.  The  temperature  at  which  disintegration  took 
place,  as  measured  by  an  optical  pyrometer,  was  1890°. 

It  was  not  found  possible  to  determine  whether  the  gas  pumped  ofE 
from  the  tube  during  the  experiment  originated  from  the  diamond  or 
from  the  rest  of  the  apparatus,  neither  could  a  marked  difference  be 
detected  in  specimens  of  gas  removed  from  the  vacuum  tube  just 
before  and  just  after  conversion.  G.  S. 

Action  of  Alkali  Salts  of  a  Fixed  Base  on  the  Combustion  of 
Gases  and  Combustible  Powders.  Dautriche  {Compt.  rend., 
1908,  146,  535 — 538). — The  author  has  detonated  cartridges,  made  of 
explosives,  either  alone  or  mixed  with  small  proportions  of  certain  salts, 
in  a  large  vessel  full  of  air,  and  determined  the  proportion  of  the  evolved 
gases  (hydrogen  and  carbon  monoxide)  burnt  by  measurement  of  the 
heat  developed.  A  decanitrated  cotton  developed  less  than  half  as 
much  heat  when  mixed  with  3%  of  potassium  sulphate  as  when 
detonated  alone.  One  to  two  per  cent,  of  sodium  hydrogen  carbonate,  or 
2%  of  potassium  nitrate,  effects  a  slightly  less  reduction  in  the  amount 
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of  heat  developed,  whilst  calcium  and  magnesium  carbonates  and  lead 
nitrate  have  only  about  one-half  the  effect.  With  a  nonanitrated 
cotton,  the  heat  developed  is  reduced  about  60%  by  addition  of  10% 
of  sodium  hydrogen  carbonate.  Trinitrotoluene  when  mixed  with  5% 
of  potassium  nitrate  develops  only  one-fourth  as  much  heat  as  when 
detonated  alone  ;  the  effect  of  barium  nitrate  is  only  one-third  as  great. 
These  results  show  that  the  combustion  of  the  products  of  detonation 
of  explosives  can  be  prevented  by  addition  of  small  amounts  of  sodium 
or  potassium  salts,  and  that  such  an  addition  should  be  made  to 
explosives  used  in  mines  containing  fire-damp.  It  is  shown  that 
addition  of  3%  of  sodium  hydrogen  carbonate  to  a  mixture  of  a 
decanitrated  cotton  (30%)  with  ammonium  nitrate  (70%)  prevents 
inflammation  when  detonated.  Potassium  nitrate  has  a  similar  effect 
on  a  mixture  of  trinitrotoluene  and  ammonium  nitrate.  The  con- 
clusion is  drawn  that  a  cloud  formed  of  the  powder  of  any  sodium  or 
potassium  salt  whatever  tends  to  prevent  the  combustion  of  gases  and 
combustible  powders,  whilst  salts  of  the  alkaline-earth  metals  have 
only  a  secondary  action.  E.  H. 

Combustion  without  Flame  and  the  Inflammation  of  Gases 
at  the  End  of  a  Metallic  Rod.  Jean  Meunier  {Compt.  rend., 
1908,  146,  539 — 540). — An  interesting  experiment  with  an  alcohol- 
fed  incandescent  burner  is  described.  The  burner  has  the  form  of  an 
Eeolipile  supported  on  four  tubes  through  which  cotton  wicks  pass 
supplying  the  alcohol.  The  eeolipile  has  an  annular  form,  the  flame 
rising  from  a  central  cylinder  which  is  covered  with  a  convex  disc, 
perforated  with  closely  occurring  holes.  An  iron  stem  8  cm.  long, 
supporting  the  mantle,  rises  from  the  centre  of  the  disc.  It  is 
observed  that  after  continued  use  the  light  becomes  less  bright,  and 
that  the  darkening  of  the  mantle  commences  at  the  moment  that  the 
disk  reddens.  After  removal  of  the  mantle,  the  author  succeeded  in 
getting  the  disk  to  redden  without  production  of  a  flame.  Once  the 
disk  is  red  hot,  its  incandescence  increases  with  the  supply  of  alcohol 
vapour.  It  is  impossible  to  ignite  either  a  pad  moistened  with  alcohol, 
a  wick  soaked  in  light  petroleum,  or  a  wooden  match  by  bringing  them 
near  the  hot  disc,  although  the  wood  of  the  match  is  clmrred.  This 
flameless  combustion  occurring  on  the  surface  of  the  di.sk  is  to  be 
explained  by  the  retention  of  either  the  combustible  gas  or  the  oxygen 
on  this  .surface,  as  suggested  by  Couriotand  Meunier  (this  vol,  ii,  11) 
in  the  case  of  the  non-explosion  of  an  explosive  mixture  by  an  incan- 
descent filament.  Application  of  a  lighted  match  to  the  upper  end 
of  the  metallic  stem  results  in  the  production  of  a  flame  at  tliis  point, 
which  continues  to  burn  so  long  as  it  is  protected  from  draughts, 
.showing  that  the  oxygon  is  retained  by  the  disk,  and  that  the  excess  of 
combustible  gas  rises  around  the  stem  without  mixing  with  the  sur- 
rounding air  and  without  igniting,  although  the  stem  is  at  a  fairly  high 
temperature.  The  shape  of  the  flame  is  altered  by  varying  tlie  form 
of  the  upper  exti'emity  of  tlie  metallic  rod. 

The  experiment,  besides  its  important  bearing  on  the  mechanism  of 
combustion  by  incandescence,  seems  to  show  that  gases  have  a 
certain  amount  of  cohesion.  E,  H. 
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[Preparation  of  Silicon  Monoxide.]  Henry  N.  Potter  (D,R.-P. 
189833). — When  silica  is  heated  electrically  in  an  inert  atmosphere 
with  sufficient  reducing  agent  (carbon  or  silicon  carbide)  to  remove 
half  its  oxygen,  it  is  converted  into  a  vei'y  voluminous,  brown  powder, 
which  contains  91  "28%  of  silicon  monoxide,  SiO.  This  oxide,  which 
has  D  2 '24,  is  much  less  soluble  than  silica  in  hydrofluoric  acid,  but 
dissolves  more  readily  in  aqueous  alkali  hydroxides  ;  it  is  a  bad 
conductor  of  heat  or  electricity.  The  monoxide  exists  in  the  vitreous 
condition.  G.  T.  M. 

Tschermak's  Method  of  Preparing  Silicic  Acids  from  Natural 
Silicates.  Otto  Mugge  {Centr.  Min.,  1908,  129—134.  Compare  Abstr., 
1 906,  ii,771;  Ann. Rep.,2, 273;  3, 303).— Tschermak'smethod  is  criticised, 
and  the  determinations  are  repeated  for  natrolite.  The  position  of  the 
break  in  the  dryiog  curve  is  found  to  vary  greatly  with  the  temperature 
at  which  the  silica  jelly  dries  :  at  9°,  corresponding  with  33"5 — 46%  HgO, 
and  at  33"3°  with  20%  HgO.  Further,  the  break  in  the  curve  is  never 
very  sharply  defined,  and  its  position  cannot  be  accurately  estimated  to 
within  1  or  2  per  cent.,  and  some  of  the  complex  silicic  acids 
assumed  by  Tschermak  do  not  differ  from  one  another  by  more  than 
this  amount,  L.  J.  S. 

Rare  Gases  of  Thermal  Waters.  Gaseous  Outputs  of 
Some  Springs.  Charles  Moureu  and  Robert  Biquakd  {Compt. 
rend.,  1908,  146,  435—437.  Compare  Moureu,  Abstr.,  1896,  ii,  298  ; 
1903,  ii,  222  ;  1905,  ii,  5  ;  1906,  ii,  126,  442  ;  Moureu  and  Biquard, 
Abstr.,  1906,  ii,  685). — The  authors  have  conducted  a  series  of 
experiments  on  the  gases  evolved  from  thermal  springs,  and  from  the 
results  have  calculated  the  total  gaseous  output  of  the  spring,  and  the 
percentage  of  rare  gases  and  of  helium.  The  volume  of  gas  evolved 
varies  from  4891  to  560,640  litres  per  annum.  ;  the  proportion  of 
rare  gases  varies  from  1-24  to  639  per  cent.,  and  of  helium,  from 
0'097  to  5"34  per  cent.  ;  the  Bourbon-Lancy  spring  evolves  annually 
16,644  litres  of  rare  gases,  of  which  10,074  litres  are  helium. 

In  conclusion,  the  authors  draw  attention  to  the  close  connexion 
existing  between  the  results  obtained  by  them  on  the  rare  gases  from 
thermal  waters,  all  more  or  less  radioactive,  and  those  obtained  by 
Sir  W.Ramsay  and  Cameron  (Trans.,  1907,  91,  1266)  on  the  chemical 
properties  of  radium  emanation.  M.  A.  W. 

Solubility  of  Potassium  Chloride  in  Aqueous  Pyridine 
at  lO''.  Johannes  Schroeder  {J.  pr.  Chem.,  1908,  [ii],  77,  267—268. 
Compare  Abstr.,  1905,  ii,  306). — Potassium  chloride  is  not  appreciably 
soluble  in  anhydrous  pyridine,  but  dissolves  in  aqueous  pyridine,  the 
solubility  increasing  with  the  proportion  of  the  water.  The  results 
of  two  series  of  determinations  are  given  in  tables.  More  com- 
plicated phenomena  are  observed  at  higher  temperatures  and  with 
other  salts ;  two  layers  are  formed  the  composition  of  which  is 
readily  affected  by  changes  of  temperature.  G.  Y, 

Electrochemical  Behaviour  of  Silver  and  its  Oxides.  Robert 
Luther  and  F.  Pokorn-St  {Zeitsch.  anorg.  Chem.,  1908,57,  290—310). 
—  When  silver  is  oxidised  at  the  anode  ia  alkaline  solution  (normal 
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sodium  hydroxide)  with  small  current -density,  silver  oxide,  AggO,  is 
at  first  formed  quantitatively  and  reversibly ;  on  further  oxidation, 
it  is  changed  quantitatively  and  reversibly  to  a  higher  oxide,  AgO. 
The  change  Ag — ^  Ag^O  takes  place  at  +1-172  volts  (taking  the 
hydrogen  electrode  as  zero),  the  change  AgoO  — >-  AgO  at  +  1-40  volts, 
both  at  25°,  and  no  higher  peroxide  could  be  obtained  in  alkaline 
solution. 

Wiihler  (1868)  has  described  the  preparation  of  a  silver  peroxide 
by  electrolytic  oxidation  of  a  silver  anode  in  sulphuric  acid,  and 
Mulder  (Abstr.,  1897,  ii,  551,  &c)  has  described  a  "  peroxynitrate " 
and  other  salts  of  silver  prepared  by  electrolysis  of  neutral  solutions 
of  silver  salts.  By  electrolytic  reduction  experiments,  the  authors 
now  show  that  Wohler's  peroxide  and  Mulder's  salts  consist  essentially 
of  the  peroxide,  AgoO^  (in  the  latter  case  with  occluded  or  adsorbed 
silver  salts) ;  in  alkaline  solution,  the  change  AggOg  — >■  AgO  takes 
place  at  +  1"57  volts. 

In  acid  solution,  the  compound  AggOg  is  decomposed  directly  into 
silver  on  electrolytic  reduction,  and,  conversely,  silver  can  be  oxidised 
directly  to  Ag.203. 

From  the  potential  of  the  electrode  Ag/AggO  in  sodium  hydroxide 
(1'172  volts),  the  U.M.F.  of  the  hydrogen-oxygen  cell  is  calculated 
at  1"221  volts,  in  fair  agreement  with  the  value,  1'217  volts,  recently 
obtained  by  Lewis  (Abstr.,  1906,  ii,  262)  by  a  less  direct  method. 

G.  S. 

Alloys  of  Calcium  with  Zinc,  Cadmium,  Aluminium, 
Thallium,  Lead,  Tin,  Bismuth,  Antimony,  and  Copper.  L. 
DoNSKi  {Zeitsch.  anorg.  Chevi.,  1908,  57,  185 — 219). — From  an 
investigation  of  these  alloys  by  Tammann's  method  of  thermal  analysis, 
conti'oUed  by  microscopic  observations,  evidence  has  been  obtained 
of  the  existence  of  the  following  compounds  :  CaZn^^,,  C;iZn^,  Ca^Zng, 
CaZn(?),  Ca^Zn;  CaCdg,  CaCd,  Ca3Cd.,(]) ;  CaAlg  ;  CaTlg,  Oaf  1(?) ; 
CaPbg,  CaSng.  In  only  two  cases  does  the  composition  correspond  with 
the  ordinary  salt  valencies,  and  the  frequent  occurrence  of  the  formula 
CaMg  is  remarkable. 

The  experiments  were  greatly  interfered  with  by  oxidation  of  the 
calcium,  and  in  many  cases  it  was  not  found  possible  to  investigate 
alloys  rich  in  the  latter  metal. 

Zinc-Calcium  Alloys. — The  freezing-point  curve  shows  two  maxima 
at  717°  and  5*7%  calcium  and  688°  and  29%  of  calcium,  corresponding 
with  the  compounds  CaZuj^  and  Ca^Zug  respectively,  a  break  at 
680°  and  12  8%  calcium,  corresponding  witii  the  compound  CaZn^, 
which  po.ssibly  melts  without  decomposition,  and  two  eutectic  points 
at  635"  and  17%  and  410°  and  57"^  of  calcium  respectively.  Between 
29%  and  56%  of  calcium,  the  compound  Oa.^Zug  reacts  with  the  fused 
mass  at  431"  to  form  a  fourth  compound,  the  conq)osition  of  which 
could  not  be  accinately  determined,  but  may  be  (JaZn.  At  385", 
between  52%  and  84%  of  calcium,  a  fifth  conq)ound,  Ca^Zn,  is  produced 
by  reaction  of  the  compound  of  unknown  composition  with  calcium. 

Alloys  containing  uji  to  6%  of  calcium  are  rather  harder  than  zinc, 
and  are  fairly  stable  in  air  and  towards  water,  but  with  increasing 
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proportion  of  calcium  they  darken  in  the  air  and  act  more  vigorously 
on  water.  The  brittleness  increases  up  to  30%  of  calcium,  and  then 
diminishes, 

Cadmium-Calcium  Alloys. — ^The  freezing-point  curve  of  these  metals 
does  not  show  any  maxima,  but  there  are  two  eutectic  points  at  319° 
and  1%  of  calcium  (components  calcium  and  CaCdg)  and  415°  and 
71%  calcium  (components  CaCdg  and  mixed  crystals  rich  in  calcium). 
Between  12%  and  64%  of  calcium,  the  alloy  forms  two  layers  which 
react  at  085°  with  formation  of  the  compound  CaCd  ;  the  latter  has 
a  transition  point  at  635°.  At  615°,  the  compound  CaCd  reacts  with 
the  fused  mass  rich  in  cadmium  to  form  a  second  compound,  CaCdg.  A 
further  break  in  the  cooling  curve  at  510°  appears  to  indicate  a 
reaction  between  CaCd  and  the  fused  mass  to  form  a  third  compound, 
the  formula  of  which  may  be  CagCdg. 

Alloys  containing  up  to   10%  of  calcium  are  stable  in  the  air,  and 

scarcely  act  on  water  ;  beyond  that  point,  the  action  on  water  inci'eases 

with  increase  in  the  proportion  of  calcium.     The  brittleness  increases 

rapidly   between    10%   and    40%   of  calcium,  and  beyond  that  point 

'diminishes. 

Aluminium-Calcium  Alloys. — In  this  case,  special  precautions,  which 
are  described  in  detail,  had  to  be  employed  to  diminish  oxidation. 
The  freezing-point  curve  shows  two  eutectic  points  at  610°  and  8'1% 
(components  aluminium  and  CaAlg)  and  550°  and  75%  (components 
calcium  and  CaAl,)  of  calcium  respectively.  Between  16%  and  43%  of 
calcium,  the  alloys  separate  into  two  liquid  layers,  which  react  at  692° 
to  form  the  compound  CaAlg. 

Alloys  containing  0 — 8%  of  calcium  are  the  colour  of  aluminium,  and 
somewhat  harder  than  that  metal.  Those  containing  a  moderate 
amount  of  calcium  are  brittle  and  poi'ous,  and  those  rich  in  the  latter 
metal  are  less  brittle  and  are  unstable  in  the  air. 

Thallium- Calcium  Alloys.— Only  alloys  containing  up  to 
15%  of  calcium  could  be  investigated.  The  eutectic  temperature  lies 
about  6°  higher  than  the  melting  poiot  of  thallium,  from  which  the 
conclusion  is  drawn  that  mixed  crystals  rich  in  calcium  are  present ; 
at  the  eutectic  temperature,  these  are  in  equilibrium  with  the  compound 
CaTlg  and  the  fused  mass.  Between  6%  and  16%  of  calcium,  the 
compound  CaTl  (needles)  separates ;  at  524°  this  compound  reacts 
with  the  fused  mass  to  form  CaTlg  (bluish  crystals),  which  sepai'ate 
primarily  fi-om  about  0  5 — 6%  of  calcium. 

The  alloys  are  harder  than  thallium,  brittle,  and  oxidise  rapidly  in 
the  air.  Those  containing  more  than  6%  of  calcium  do  not  decompose 
water  at  the  ordinary  tempei-ature. 

Lead-Calcium  Alloys. — Only  alloys  up  to  12%  of  calcium  were 
examined.  The  freezing-point  curve  rises  steeply  fr-om  the  melting 
point  of  lead  to  a  maximum  at  648°  and  6%  of  calcium,  corresponding 
with  the  compound  CaPbg,  and  then  falls  to  a  eutectic  point  at  625°  and 
9-7%  of  calcium. 

Alloys  containing  up  to  4%  of  calcium  are  harder  than  lead  and  not 
brittle ;  those  containing  a  higher  proportion  of  calcium  are  brittle. 
Alloys  containing  up  to  6%  of  calcium  are  not  mrirkedly  decompoped 
even  bv  hot  water. 
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Tin-Calcium  Alloys. — Only  alloys  up  to  18%  of  calcium  were 
examined.  The  freezing-point  curve  rises  steeply  from  the  melting 
point  of  tin  to  a  maximum  at  623°  and  101%  of  calcium,  corresponding 
with  the  compound  CaSng,  and  then  falls  to  a  eutectic  point  at  603°  and 
14"9%  of  calcium. 

Alloys  containing  up  to  4%  of  calcium  are  harder  than  tin  and 
fairly  tough  ;  with  further  increase  of  calcium  they  become  brittle. 
Those  containing  2%  of  calcium  are  acted  on  by  cold  water. 

Calcium-Bismuth  Alloys. — Only  alloys  up  to  10%  of  calcium  could  be 
investigated.  The  freezing  point  of  bismuth  is  lowered  about  5°  by 
the  addition  of  calcium  ;  the  eutectic  mixture  contains  much  less  than 
1%  of  the  latter  metal.  From  the  eutectic  point,  the  freezing-point 
curve  rises  to  500°  and  4-5%  of  calcium,  and  then  runs  horizontally  as 
far  as  it  could  be  followed.  The  metals  form  a  compound  (needles) 
the  formula  of  which  could  not  be  detei'mined  ;  it  decomposes  rapidly 
in  moist  air,  and  even  in  a  vacuum  over  sulphuric  acid. 

Antimony-Calcium  Alloys. — Only  alloys  up  to  9%  of  calcium   were 
investigated.      The    freezing  point  of  antimony    is  lowered   to   585° 
by  the  addition  of  calcium,  the  eutectic  mixture  containing  8%  of  the* 
latter  metal. 

The  alloys  containing  a  small  proportion  of  calcium  are  less  brittle 
than  antimony  ;  the  alloy  containing  9%  of  calcium  is  brittle  and 
porous.  Those  containing  up  to  6%  of  calcium  are  not  acted  on  even 
by  hot  water, 

Copper-Calcium  Alloys. — On  account  of  the  high  melting  point  of 
copper,  these  alloys  could  not  be  investigated  satisfactorily.  Tlie 
melting  point  of  copper  is  lowered  74°  by  the  addition  of  5%  of 
calcium. 

The  alloy  containing  1%  of  calcium  is  acted  on  by  cold  water. 

G.  S. 

Preparation  of  Dry  Calcium  Hypochlorite.  Chemisciie 
Fabrik  GRTEsnEiM-ELEKTRON  (D.R.-P.  18S524). — Calcium  hypo- 
chlorite in  a  dry,  stable  condition  can  be  obtained  by  saturating  milk 
of  lime  with  chlorine,  filtering  the  solution  of  hypochlorite,  and 
evaporating  this  down  as   rapidly  as  possible  under  i-educed  pressure. 

Crystalline  calcium  hypochlorite  is  precipitated  in  the  concentrated 
solution,  and  thus  freed  from  calcium  chloride.  As  the  instability  of 
the  crystalline  salt  is  duo  to  the  presence  of  water,  this  is  removed  by 
drying  the  compound  in  a  vacuum  until  all  the  moisture  and  a  portion 
of  the  water  of  crystallisation  has  been  removed.  The  final  product 
does  not  deliquesce  in  air,  owing  to  its  freedom  from  calcium  chloride  ; 
it  dissolves  in  water  to  a  clear  solution,  and  on  tro;\tment  with  hydro- 
chloric acid  evolves  80%  to  90%  of  its  weight  of  chlorine.     G.  T.  M. 

Monoxides  and  Monosulphides  of  the  Elements  of  the 
Second  Group  of  the  Periodic  System.  Jakois  Iieckenkami* 
(Zeit.^ch.  Kryst.  jUin.,  190.S,  44,  239— 263).— A  discussion  of  the 
dimorphic  relations  and  the  crystalline  structure  of  the  oxides  and 
s\il|ihidos  of  ghu^iuum,  niaguosiuni,  calcium,  zinc,  k^c,  many  of  which 
ciyslailiso  in  both  f ho  cubic  and  the  rhombohcdral  systems  with  very 
nearly  the  same  angles.  L.  J.  S. 
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Mixtures  of  Zinc  Sulphide  with  Other  Sulphides. 
K.  Friedrich  [with  P.  SchoenJ  (Meiallurgie,  1908,  5,  114 — 128). — 
Mixtures  of  zinc  sulphide  with  other  metallic  sulphides  were  submitted 
to  thermal  and  microscopic  examination. 

Pure  zinc  sulphide  appears  to  melt  at  about  1660°.  Mixtures  with 
lead  sulphide  show  a  eutectic  point  at  104.5°  and  6%  ZnS  ;  there  is  no 
indication  of  the  formation  of  a  double  sulphide  or  of  mixed  crystals. 
The  eutectic  structure  is  well  marked  in  the  solidified  mixtures. 
Mixtures  of  cuprous  sulphide  with  zinc  sulphide,  on  the  other  hand, 
do  not  show  any  eutectic  structure,  and  only  a  single  bi\anch  of  the 
freezing-point  curve  could  be  observed,  the  eutectic  point,  if  present, 
lying  close  to  the  freezing  point  of  cuprous  sulphide. 

Mixtures  of  the  sulphides  of  silver  and  zinc  form  a  eutectic  con- 
taining 3%  ZnS  and  solidifying  at  800°.  Zinc  sulphide  and  ferrous 
sulphide  also  form  an  eutectic  containing  5%  ZnS  and  solidifying  at 
about  1175°. 

Zinc  sulphide  is  somewhat  volatile  at  high  temperatures. 

C.  H.  D. 

Atomic  Weight  of  Lead.  I.  Analysis  of  Lead  Chloride. 
Gregory  P.  Baxter  and  John  Hunt  Wilson  {Zeitsch.  anorg.  Chem., 
1908,57,  174—184;  J.  Amer.  Chem.  Soc,  1908,  30,  187—195).— 
The  amount  of  silver  (in  the  form  of  nitrate)  required  for  the  complete 
precipitation  of  a  known  weight  of  lead  chloride  was  determined,  and 
the  weight  of  silver  chloride  produced  was  also  estimated. 

Two  samples  of  the  chloride  were  prepared  by  different  methods 
and  crystallised  several  times  in  platinum  vessels.  When,  however, 
the  samples  were  finally  heated  in  a  current  of  hydrogen  chloride, 
they  darkened  a  little,  and,  on  dissolving  in  water,  left  a  dark  residue, 
showing  that  some  impurity  was  present.  This  difficulty  is  ascribed 
to  a  reaction  between  the  salt  and  filter  paper.  A  sample  which 
remained  colourless  on  heating  and  formed  a  clear  solution  with  water 
was  finally  obtained  by  repeated  crystallisation  in  platinum  from 
solutions  containing  excess  of  hydrochloric  acid.  The  pure  chloride 
was  melted  in  a  stream  of  dry  hydrogen  chloride  in  a  platinum  vessel 
before  weighing  ;  the  precautions  taken  are  fully  described. 

The  determination  of  the  ratios  PbCl^ :  2Ag  (with  the  help  of  the 
nephelometer)  and  PbClg  :  2AgCl  were  carried  out  as  described  in 
previous  papers.  As  a  mean  of  nine  concordant  experiments  from  the 
ratio  PbCl2:2Ag,  the  value  Pb  =  207*188  was  obtained,  and  from  six 
determinations  of  the  ratio  I'bCl.,  :  2AgCl  the  value  207*193.  The 
most  probable  value  is  the  mean  of  the  two  series,  Pb  =  207"190  [Ag  = 
107-93;  CI  =  35-473].  '  G.  S. 

The  Sulphides  of  Lead,  Copper,  Silver,  and  Iron.  K.  Fried- 
rich  [with  P.  ScnoENT]  {Meiallurgie,  1908,  5,  23—27,  50 — 58.  Compare 
Abstr.,  1907,  ii,  687,  951). — The  experimental  difficulties  encountered 
in  determining  the  freezing  point  of  metallic  sulphides  and  mixtures 
of  sulphides  are  discussed.  By  examining  mixtures  containing  both 
more  and  less  sulphur  than  is  required  to  form  the  pure  sulphide,  fairly 
accurate  values  for  the  freezing  point  of  the  latter  may  be  obtained. 
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The  most  probable  values  are:  PbS,  1120°;  Cu,S,  1135°;  AsgS,  812°; 
FeS,  1171°;  in  each  case  with  an  accuracy  of  ±10°  only. 

Solidification  takes  place  in  all  these  cases  over  an  interval  of 
temperature,  -which,  however,  is  possibly  due  merely  to  the  low 
conductivity  of  the  mass  for  heat  and  to  the  low  velocity  of  crystal- 
lisation. 

When  a  further  quantity  of  sulphur  is  added,  the  freezing  point  of 
lead,  silver,  and  iron  sulphides  is  raised,  and  that  of  cuprous  sulphide 
is  depressed.  C.  H.  D. 

Electrolytic  Extraction  of  Copper  from  its  Ores.  Lucien 
JuMAN  (D.Tt.-P.  189643  and  189974).— The  roasted  copper  ores,  when 
treated  with  an  animoniacal  solution  of  ammonium  sulphite  or 
sulphate,  furnish  a  solution  containing  7%  of  the  metal ;  this  solution, 
when  freed  from  uncombined  ammonia  by  evaporation,  is  treated  with 
sulphur  dioxide,  whereby  a  precipitate  of  cuprosocupric  sulphite 
(Cu.,S03,CuS03)  is  obtained,  which  is  dissolved  in  an  ammoniacal 
solution  of  ammonium  sulphite  or  sulphate,  and  the  metal  precipitated 
by  electrolysis  with  0'5  ampere  per  sq.  decimetre  and  0*3  to  04  volt. 
The  ammonia  and  ammonium  salts  can  be  again  utilised  in  subsequent 
extractions  of  the  roasted  ore.  By  treating  ammoniacal  solutions  of 
copper  with  sulphurous  acid,  or  a  normal  or  hydrogen  sulphite,  a 
precipitate  of  cuprous  sulphite,  cuprosocupric  sulphite,  or  copper 
ammonium  sulphite,  or  a  mixture  of  these  three  salts  is  obtained. 
The  solution  is  used  for  the  extraction  of  more  copper  ores,  and  the 
precipitate  is  treated  with  an  acid,  such  as  sulphuric  acid,  which  only 
gives  rise  to  a  cupric  salt,  so  that  a  portion  of  the  copper  is  pre- 
cipitated, Cu2S03  +  H2S04  =  Cu4-CuS04-l-S02-l-H20,  and  then  sub- 
jected to  electrolytic  refining.  G.  T.  M. 

Conditions  of  Formation  of  Natural  Copper  Carbonates. 
Fkdekico  Millosevicii  {Aui  R.  Accad.  Lincei,  1907,  [v],  17,  i,  82 — 85. 
Compare  Rend.  Accad.  Lincei,  1906,  [v],  15,  ii,  732). — Fjom  the  results 
of  experiments  in  which  carbon  dioxide  was  passed  through  copper 
sulphate  solution  placed  in  a  tall  cylinder  and  containing  powdered 
marble  in  suspension,  the   author  draws    the  following  conclusions  : 

(1)  The  necessary  condition  for  the  formation  of  the  less  basic  of  the 
two  natural  copper  carbonates,  namely,  azurite,  is  the  presence  of 
calcium  carbonate  in  large  excess  compared  with  the  copper  sulphate. 

(2)  The  presence  of  carbon  dioxide,  which  dissolves  the  calcium 
carbonate,  accelerates  the  formation  of  both  malachite  and  azurite, 
and  is  possibly  indispensable  for  the  formation  of  the  latter  mineral, 
since  only  by  its  aid  can  a  sufficiently  large  amount  of  calcium 
carbonate  I)o  brought  into  solution.  T.  H.  P. 

Determination  of  Atomic  Weight  of  Europium.  CIustav 
jAN-nscH  (Compt.  rend.,  1908,  146,  473  -475).— Owing  to  the  dis- 
crepancies existing  between  the  values  for  the  atomic  weight  of 
europium  (Demarcay,  Fu=151,  Abstr.,  1900,  ii,  481;  Urbain  and 
Lacombo,  Eu  =  15199,  Abstr.,  1904,  ii.  340,  and  Feit  and  Przibylla, 
Ku^  152-57,   Ab.str.,    1906,    ii,    745),    the   author   has,   at   Urbiiin's 
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suggestion,  undertaken  a  redetermination  of  the  constant.  Tlie 
method  employed  was  the  one  used  by  Urbain  and  Lacombe  {loc. 
cit.),  and  consisted  in  prepax-ing  the  octahydrated  sulphate  from 
a  nitric  acid  solution  of  the  pure  oxide,  and  weighing  the  anhydrous 
sulphate  and  the  oxide  obtained  on  ignition  of  the  same.  The  purity 
of  the  oxide  used  was  tested  by  photographing  its  spectrum,  obtained 
by  the  electric  arc  (Griner  and  Urbain,  this  vol.,  ii,  108),  on  the  same 
plate  as  the  similarly  obtained  spectra  of  gadolinium  and  samarium  ; 
the  only  lines  common  to  the  three  spectra  were  those  of  iron,  silicon, 
and  magnesium,  due  to  traces  of  these  elements  as  impurities  in  the 
carbon  electrodes.  The  mean  value  of  four  determinations  gives  Eu  = 
152-03  with  an  error  of  ±002  when  0  =  16,  H  =  1-008,  8  =  32-06. 

M.  A.  W. 

Fluorides  of  Gadolinium,  Neodymium  and  Praseodymium. 
Joan  Popovici  {Ber.,  1908,  41,  631 — 635). — Gadolinium  fluoride, 
GdFg,  is  obtained  as  a  white,  gelatinous  precipitate  when  a  solution  of 
the  sulphate  is  mixed  with  concentrated  hydrofluoric  acid.  The 
precipitate  becomes  granular  when  heated  on  the  water-bath ;  it  is 
insoluble  in  water,  but  somewhat  soluble  in  hot  hydrofluoric  acid. 
Gelatinous  precipitates  of  the  fluorides  of  neodymium,  NdFg,  and 
praseodymium  are  formed  when  concentrated  hydrofluoric  acid  is  added 
to  solutions  of  the  nitrates.  When  warmed,  the  neodymium  precipitate 
forms  a  pale  lilac-coloured,  crystalline  powder,  and  the  praseodymium 
fluoride  a  mass  of  yellow,  glistening  crystals.  J.  J.  S. 

Lutecium  and  Neoytterbium.  Georges  TJrbain  (Compt.  rend., 
1908,  146,  406— 408).— In  a  previous  communication  (Abstr.,  1907, 
ii,  956),  the  author  has  described  the  resolution  of  Mariguac's 
ytterbium  into  the  two  elements  lutecium  and  neoytterbium,  which 
were  characterised  by  their  spark  spectra ;  in  the  present  paper,  the 
results  of  the  atomic  weight  determinations  are  recorded.  The  crude 
ytterbium  was  isolated  from  the  xenotime  earths  by  first  eliminating 
the  earths  of  the  cerium,  gadolinium,  terbium,  dysprosiuin,  and 
holmium  group  by  fractional  crystallisation  of  the  ethyl  sulphates  ;  the 
mother  liquors,  which  contained  the  yttrium,  erbium,  thulium,  and 
ytterbiums,  were  then  submitted  to  repeated  fractional  crystallisations 
of  the  nitrates  (Abstr.,  1907,  ii,  956),  involving  in  all  15,000  successive 
crystallisations.  The  atomic  weight  of  the  ytterbiums,  determined 
by  analysis  of  the  octahydrated  sulphates  of  sixteen  successive  fractions, 
varied  from  170-66  in  the  first  fractions  to  174-04  in  the  latter 
fractions.  From  the  ytterbium  sulphate,  corresponding  with  atomic 
weight  of  173-5,  the  base  was  fractionally  precipitated  by  dilute  sodium 
hydroxide,  and  each  fraction  converted  into  the  sulphate ;  the  atomic 
weight  of  the  element  yielding  the  weaker  base  (lutecium)  was  found 
to  be  173-82,  and  that  of  the  stronger  (neoytterbium)  171-70. 

The  magnetic  susceptibilities  of  the  oxides  of  the  two  elements  were 
determined  by  means  of  Curie  and  Cheneveau's  magnetic  balance ; 
neoytterbia  is  much  more  para-magnetic  than  lutecia,  the  ratio 
between  the  two  values  being  represented  by  the  fraction  53/13. 


284  ABSTRACTS   OF   CHEMICAL   PAPERS. 

In  conclusion,  the  author  claims  priority  against  Auer  von  Welsbach 
[Sitzungsher.  K.  Akad.  Wiss.  Wien.  {Math.  Natur.  Klasse),  1907,  468] 
on  the  ground  that  the  two  elements  aldebaranium  and  cassiopeium, 
isolated  by  him  from  ytterbium,  are  identical  with  lutecium  and  neo- 
ytterbium  respectively,  M.  A.  W. 

An  Isomeric  Modification  of  Hydrated  Hypovanadic  Acid. 

GusTAVE  Gain  {Compt.  rend.,  1907,  146,  403— 405).— Hydrated  hypo- 
vanadic acid,  Yf)^,1^p  (Abstr.,  1907,  ii,  32),  when  kept  out  of 
contact  with  the  "moisture  of  the  air,  loses  its  red  colour  and  changes 
into  an  olive-green  isomeric  form.  Each  isomer-ide  loses  H2O  at 
140 — 150°,  forming  the  bluish-black  monohydrate,  ¥504,1120,  or 
when  heated  in  hydrogen  at  200 — 250°  is  converted  into  the  black 
tetroxide,  Yf>^.  The  r:d  hydrated  hypovanadic  acid  dissolves  in 
sulphuric  acid  to  form  an  azure-blue  solution  containing  the  sulphate, 
¥"204,2803  ;  the  green  isomeride,  under  similar  conditions,  gives  a  green 
solution,  the  heats  of  solution  in  the  two  cases  being  12-62  Gal.  and 
10-89  Cal.  respectively,  and  each  solution,  on  neutralisation  with 
potassium  hydroxide,  becomes  colourless.  The  heat  of  neutralisation  of 
the  blue  solution  is  16-92  Cal.,  and  that  of  the  green  solution  18-56  Cal. 
It  follows  therefore  that  the  loss  of  energy  involved  in  the  change 
from  the  unstable,  red  modification  of  hydrated  hypovanadic  acid  to 
the  stable,  green  isomeride  is  equivalent  to  1-64  Cal.  M.  A.  W. 

Hardness  of  Aluminium  Zinc  Alloys.  A.  V.  Saposchnikoff 
{J.  Russ.  rhys.  Chem.  Soc,  1908,  40,  95—100.  Compare  this  vol., 
ii,  294). — Here,  as  in  the  case  of  tin  and  lead,  the  close  relation  existing 
between  the  .structure  and  hardness  of  an  alloy  is  very  evident  from 
the  resemblance  between  the  curves  representing  the  relation  between 
the  composition  of  an  alloy  and  its  solidifying  point  and  hardness 
respectively.  The  hardest  alloy  is  one  containing  30%  zinc,  which 
very  much  resembles  the  alloy  of  composition  72%  aluminium,  24% 
zinc,  4%  copper.  The  alloys  containing  20 — 25%  of  zinc  have  a  strong 
tendency  to  combine  with  iron,  forming  probably  a  definite  chemical 
compound  with  great  development  of  heat.  The  composition  and 
limit  of  elasticity  curve  does  not  altogether  correspond  with  the  other 
curves,  the  variation  of  elasticity  depending  chiefly  on  the  formation 
of  solid  solutions,  but  the  hardest  alloy  has  also  the  highest  limit  of 
elasticity.  Z.  K. 

Alloys  of  Aluminium  with  Copper,  Iron,  Nickel,  Cobalt,  Lead, 
and  Cadmium.  Alfred  G.  G.  (ji\s\v.k  [Zeitsch.  anorg.  C/<e7?^.,  1908, 
57,  113 — 153). — From  an  investigation  of  these  alloys  by  Tammann's 
method  of  thermal  analysis,  controlled  by  microscopic  observations, 
evidence  has  been  obtained  of  the  existence  of  the  following  compounds  : 
CuAl.,  CuAl,Ca,Al;  FoAl,;  NiAl^,  NiAl.^,  NiAl ;  COgAlu,  Co^AI,,  CoAl. 
Lead  and  cadmium  do  not  enter  into  chemical  combination  with 
.'i1uniini\im. 

Most  of  the  cooling  curves  wcro  taken  in  an  atniosi)liere  of  nitrogen 
in  order  to  avoid  oxidation. 

Copper- Aluiniiiinm  Alloys.  (Compare  Campbell,  Abstr.,  1904,  ii, 
820;  Guillot,  Abstr.,  1905,  ii,  712;  Carpenter  and  Edwards,  Eighth 
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Rep.  Alloys  Research  Committee,  1907). — The  freezing-point  curve 
of  these  alloys  shows  a  maximum  at  1050°  and  87 '6%  copper,  corre- 
sponding with  the  compound  CugAl,  two  breaks  at  625°  and  56%  and  at 
590°  and  45%  of  copper  respectively,  a  minimum  at  88"5%  of  copper,  and 
a  eutectic  point  at  545°  and  32-5%  of  copper,  the  components  of  the 
mixture  being  the  compound  CuAl^  and  mixed  crystals  containing 
4%  of  copper.  Three  series  of  mixed  crystals  contain  0 — 4%, 
71—88-5%,  and  91-5— 100%  of  copper  respectively.  From  88-5— 91-5% 
of  copper,  the  alloys  consist  of  the  two  saturated  mixed  crystals,  but, 
although  the  curve  shows  a  minimi;m  at  the  point,  there  is  no  true 
eutectic.  At  625°,  the  saturated  mixed  crystal  containing  71%  of 
copper  reacts  with  the  fused  mass  to  form  the  compound  CuAl ;  at 
590°,  the  latter  reacts  with  Ihe  fused  mass  containing  44%  of  copper  to 
form  a  third  compound,  CuAlg. 

The  work  of  Guillet  {loc.  cit.)  is  adversely  criticised,  and  the  author's 
results  differ  from  those  of  Carpenter  and  Edwards  {loc.  cit.),  inasmuch 
as  the  latter  observers  suggest  the  formation  of  a  compound  Cu^Al, 
but  did  not  detect  the  well-defined  compound  CuAl. 

Iron- Aluminium  Alloys.  (Compare  Guillet,  Abstr.,  1902,  ii,  21  ; 
Roberts- Austen,  Engineering,  1895,  59,  744). — The  freezing-point 
curve  falls  fairly  I'apidly  from  100 — 50%  of  iron,  shows  a  distinct 
break  at  the  latter  point,  falls  slowly  from  50 — 30%  of  iron,  and  then 
rapidly  to  the  melting  point  of  aluminium.  Two  series  of  mixed 
crystals  contain  40 — 48%  and  66 — 100%  of  iron  res2)ectively  ;  the  end 
member  of  the  first  series  may  be  the  compound  FeAlg  (40'7%  of  iron). 
Alloys  containing  60 — 65%  of  iron  show  eutectic  breaks  in  the  cooling 
curve  at  1087°,  but  the  breaks  occur  at  higher  temperatui'es  from 
50 — 57 '5%  of  aluminium  ;  alloys  containing  52 — 65%  contain  a  eutectic 
of  the  same  structure,  but  the  latter  appears  to  differ  in  structure 
from  the  eutectic  in  50%  iron.  Several  points  in  the  behaviour  of 
alloys  coi^taining  48 — 66%  iron  remain  unexplained. 

Only  alloys  containing  more  than  70%  of  ii'on  are  magnetic,  and  the 
temperature  at  which  the  magnetic  permeability  disappears  on  heating 
is  gradually  lowered  as  the  proportion  of  aluminium  iccreases. 

Nickel-Aluminium  Alloys. — These  metals  combine  almost  explosively 
when  heated  at  1300°.  The  cooling  curve  was  taken  in  magnesia 
tubes.  The  freezing-point  curve  shows  a  maximum  at  1628°  and 
68*4%  of  nickel,  corresponding  with  the  compound  NiAl,  two  breaks 
at  830°  and  27%  and  1130°  and  42%  of  nickel  respectively,  a  minimum 
at  87%  nickel,  and  a  eutectic  point  (Al — NiAlg)  at  630°  and  6%  of 
nickel.  Two  series  of  mixed  crystals  contain  68'4 — 81%  and 
87 "5 — 100%  of  nickel  respectively  at  1370°,  but  the  limits  of  saturation 
are  considerably  displaced  on  change  of  temperature.  For  example,  the 
alloy  containing  85%  of  nickel  becomes  homogeneous  on  prolonged 
heating  at  1050°.  The  explanation  of  the  minimum  in  the  curve  is 
the  same  as  in  the  case  of  the  iron-aluminium  alloys,  to  which  these 
alloys  bear  a  close  resemblance.  At  1130°,  NiAl  reacts  with  the  fused 
mass  to  form  the  compound  NiAlo,  and  at  830°  the  latter  reacts  with 
the  fused  mass  to  form  a  third  compound,  NiAlg  (long  needles). 

Only  alloys  containing  more  than  85%  of  nickel  ai-e  magnetic,  and 
the  magnetic  power  falls  off  rapidly  with  decrease  in  the  proportion  of 
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nickel.  The  temperature  at  which  the  magnetic  permeability  disap- 
pears is  greatly  lowered  by  the  presence  of  aluminium. 

Cobalt- Aluminium  Alloys. — The  freezing-point  curve  of  these  alloys 
shows  a  maximum  of  1628°  and  68-5%  of  cobalt,  corresponding  with 
the  compound  CoAl,  two  breaks  at  1165°  and  38%  and  940°  and  20% 
of  cobalt,  and  a  minimum  at  90%  of  cobalt.  Two  series  of  mixed  crystals 
contain  68-5—80%  and  90-5  —  100%  of  cobalt  respectively.  Alloys 
containing  82 — 90%  of  cobalt  did  not  become  homogeneous  on  heating 
for  three  hours  at  1250—1270°.  At  1165°,  the  compound  CoAl 
reacts  with  the  fused  mass  to  form  the  compound  CogAlg  ;  at  940°, 
the  latter  reacts  with  the  fused  mass  to  form  a  third  compound, 
CogAl^j. 

Only  alloys  containing  more  than  68-5%  of  cobalt  are  magnetic,  and 
the  temperature  at  whicti  the  magnetic  power  disappears  on  heating  is 
progressively  lowered  by  the  addition  of  aluminium. 

Aluminium- Lead  Alloys.  (Compare  Heycock  and  Neville,  Trans., 
1892,  61,  888). — These  metals  are  not  miscible  in  the  fused  state. 
Alloys  containing  up  to  5%  of  lead  solidify  without  separating  into 
two  layers,  forming  a  sort  of  emulsion. 

Aluminium-Cadmium  Alloys. — These  metals  are  also  not  miscible  in 
the  fused  state.  Separation  into  two  layers  only  takes  place  when  the 
alloy  contains  more  than  10%  of  cadmium. 

The  paper  is  illustrated  by  twenty-two  photomicrographs.       G.  S. 

Preparation  of  Hydrosola  of  Metallic  Hydroxides  from 
Hydrogels.  Arthur  Muller  {Zeitsch.  anorg.  Chem.,  1908,  57, 
311 — 32-J). — Colloidal  solutions  of  certain  metallic  hydroxides  have 
been  prepared  by  dissolving  the  precipitated  washed  hydroxides 
(hydrogels)  in  dilute  mineral  acids,  or  in  strongly  hydrolysed  solutions 
of  the  corresponding  metallic  salts.  The  hydroxide  is  shaken  up  in  a 
flask  with  water,  and  the  acid  or  salt  solution  added  in  successive 
portions  until  a  clear  solution  is  obtained,  the  mixture  being  well 
boiled  after  each  addition  of  electrolyte. 

The  preparation,  by  the  above  method,  and  the  properties  of 
colloidal  solutions  of  the  hydroxides  of  aluminium,  thorium,  yttrium, 
cobalt,  and  iron  are  described.  The  solutions  show  the  usual  pro- 
perties of  colloidal  solutions,  the  particles  being  positively  charged. 

There  is  no  definite  relation  between  the  (juantity  of  electrolyte 
used  and  the  amount  of  hydroxide  brought  into  solution,  the  amount 
of  electrolyte  required  depending  on  the  age  and  previous  treatment  of 
the  colloidal  hydroxide.  G.  S. 

The  Decarburisation  of  Iron.  Friedrich  Wust  {Metallurgie, 
1908,5,7 — 12). — In  the  conversion  of  cast-iron  into  malleable-iron 
by  heating  in  contact  with  iron  oxide,  the  removal  of  carbon  only 
begins  after  a  decomposition  of  the  carbide  (cementite)  into  ferrite 
and  carbon  (temper-carbon)  has  taken  place.  By  experiments  with  a 
cast-iron  containing  4-15%  of  carbon,  3  45%  of  which  was  in  the  form 
of  temper-carbon,  it  was  found  to  be  immaterial  whether  the  iron  was 
in  contact  with  the  ferric  oxide  or  not.  By  exhausting  the  apparatus 
and  analysing  the  gases  formed  from  time  to  time,  it  was  foujid  that 
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the  oxidising  agent  is  oxygen,  evolved  by  the  ferric  oxide  at  1000'' 
and  upwards.  This  oxygen  diffuses  into  the  ii-on,  forming  carbon 
dioxide,  which  then  diffuses  further,  being  converted  into  carbon 
monoxide  by  the  temper-carbon  in  the  interior.  This  carbon  monoxide 
is  reoxidised  by  the  ferric  oxide,  ferrous  oxide  and  metallic  iron  being 
produced.  Should  the  quantity  of  iron  oxide  be  insufficient,  the 
pressure  of  carbon  dioxide  may  rise  to  such  an  extent  that  the  process 
is  reversed,  the  outer  layers  of  iron  being  carburised  by  the  de- 
composition of  the  carbon  dioxide. 

This  explanation  of  the  process  is  confirmed  by  the  microscopic 
examination  of  the  outer  and  inner  layers  of  the  mass  of  iron. 

C.  H.  D. 

Influence  of  Phosphorus  on  the  System  Iron-Carbon. 
Fried  RICH  Wl'ST  {Metallurgie,  1908,  6,  73 — 87). — The  temperature  at 
which  saturated  iron-carbon  alloys  begin  to  solidify  is  lowered  by  the 
addition  of  phosphorus,  1%  of  phosphorus  causing  a  depression  of  27°. 
When  the  proportion  of  phosphorus  exceeds  6  7%,  the  freezing  point 
again  rises.  The  ternary  eutectic  melts  at  950°,  and  contains  6*7%  P, 
2'0%  C,  and  91  "3%  Fe.  The  eutectic  disappears  at  a  phosphorus 
content  of  15%,  corresponding  with  the  phosphide  FegP.  Alloys 
containing  between  6*7%  and  15%  of  phosphorus  show  crystals  of  the 
phosphide. 

The  solubility  of  carbon  in  iron  is  reduced  by  the  addition  of 
phosphorus,  but  the  temperature  of  formation  of  the  eutectoid  perlite 
is  not  influenced  by  the  presence  of  the  phosphide. 

The  paper  is  illustrated  with  photomicrographs,  in  some  of  which 
the  oxidation-tints  of  the  constituents  are  reproduced  by  colour- 
photography.  C.  H.  D. 

Different  Colours  of  Ferric  Oxide,  an  Effect  of  the  Size  of 
the  Grains.  Lothar  Wohler  and  C.  Condrea  (Zeilsch.  angew. 
Chem.,  1908,  21,  481— 486).— A  study  of  the  conditions  of  the 
formation  of  differently  coloured  ferric  oxides.  The  violet  substance, 
formed  by  heating  yellowish-red  ferric  oxide  Avith  sodium  chloride  in 
an  iron  crucible  over  the  blowpipe  flame,  is  pure  ferric  oxide.  It  is 
prepared  also  by  heating  yellow  ferric  oxide  with  other  salts,  such  as 
calcium  chloride,  sodium  sulphate,  potassium  chloride,  and  borax.  The 
shade  varies  from  brown  to  violet  with  the  temperature  and  with  the 
amount  and  nature  of  the  salt  added,  the  deepest  shades  being 
obtained  when  the  added  salt  is  not  less  than  6%  of  the  weight  of  the 
ferric  oxide.  The  amount  of  salt  which  must  be  added  diminishes  as 
the  temperature  is  raised ;  the  reaction  does  not  take  place  below  the 
m.  p.  of  the  salt.  The  rate  of  cooling  is  without  influence  on  the 
shade,  at  least  with  small  quantities.  At  low  temperatures,  the 
presence  of  water  is  found  to  affect  the  shade  in  the  same  manner  as 
that  of  salts  at  high  temperatures.  These  results  point  to  the  size  of 
the  grains  as  determining  the  colour  of  the  ferric  oxide.  In  agree- 
ment with  this,  brown  or  violet  ferric  oxide  is  converted  into  the 
yellow ish-red  variety  by  alternate  grinding  and  washing,  G,  Y. 
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Perronitrososulphides.  Livio  Cambi  (AUi  R.  Accad.  Lincei,  1908, 
[v],  17,  i,  202—207.  Compare  this  vol.,  ii,  41).— The  author 
discusses  previous  work  on  the  constitution  of  Eoussin's  salts,  and 
describes  further  experiments  bearing  on  this  question. 

An  excess  of  silver  sulphate  together  with  dilute  sulphuric  acid  was 
treated  with  potassium  ferronitrososulphide  in  an  atmosphere  of 
carbon  dioxide.  Subsequent  titi-ation  with  permanganate  showed  that, 
in  this  reaction,  the  iron  is  reduced  quantitatively  to  the  ferrous  state. 
In  some  cases,  when  the  temperature  and  acidity  are  chosen  so  as  to 
cause  the  reaction  to  proceed  very  rapidly,  the  iron  may  undergo  only 
partial  reduction,  a  large  proportion  of  the  nitroso-groups  not  being 
oxidised,  but  yielding  hyponitrous  acid.  The  reducing  action  of  the 
nitroso-groups  here  manifest  is  demonstrated  even  more  clearly  by 
treating  excess  of  ferric  sulphate  and  silver  sulphate  in  presence  of 
sulphuric  acid  with  potassium  ferronitrososulphide  ;  in  this  reaction, 
7  mols.  of  nitric  oxide  and  7  atoms  of  ferrous  iron  are  obtained  per 
mol.  of  ferronitrososulphide. 

The  action  of  potassium  ferr"onitrososulphide  on  silver  sulphate 
yields  silver  nitrate  and  silver  hyponitrite,  the  gas  evolved  under  the 
action  of  sulphuric  acid  consisting  of  nitric  oxide  and  nitrous  oxide  ; 
the  latter  owes  its  formation  to  the  deficit  of  ferric  ii'on.  The 
production  of  7  mols.  of  nitric  oxide  per  mol.  of  ferronitrososulphide  is 
hence  necessarily  connected  with  the  formation  of  seven  ferrous  ions. 
The  reaction  in  presence  of  ferric  salt  may  be  represented  by  the 
equation:  [Fe^Sg'XNO).]' +  3Fe""  =  7Fe"  +  7N0  +  3S".  Seven  mols. 
of  nitric  oxide  are  also  liberated  from  potassium  nitrososulphide  by  the 
action  of  copper  sulphate,  which  acts  as  an  oxidising  agent,  and  passes 
into  the  cuprous  form. 

These  results  lead  to  the  conclusion  that  Roussin's  salts  do  not 
contain  the  residue  of  hyponitrous  acid,  (ONINO)".  These  salts 
contain  a  univalent  group,  NO',  capable  of  acting  in  two  ways  :  firstly, 
giving  hyponitrous  acid,  and,  secondly,  of  yielding  nitric  oxide  under 
the  action  of  various  oxidising  agents.  T.  11.  P. 

Hydrolysis  of  Ferric  Chloride.  Effect  of  the  Valency  of 
the  Negative  Ions.  G.  Malfitano  and  Leopold  Michel  {Compt. 
rend.,  1908,  146,  338 — 341.  Compare  this  vol.,  ii.  111). — It  is  known 
that  the  precipitation  of  ferric  colloids  by  anions  diminishes  as  the 
val(;ncy  of  the  latter  increases.  It  is  now  shown  that  the  anions  act 
according  to  the  same  rule  in  preventing  the  formation  of  colloid. 
The  authors  have  measured  the  increase  in  the  conductivity  at  50° 
of  N/lbO  solutions  of  ferric  chloride  containing  nitric,  oxalic,  hydi'o- 
chloric,  sulphuric,  arsetiic,  and  pliosphoric  acids  at  concentrations 
^71000,  N/250,  and  N/lOO  as  a  function  of  the  time,  and  have  illus- 
trated the  results  by  curves. 

'i'he  activity  of  the  acids  in  retarding  the  progress  of  the  irreversible 
hydrolysis  (indicated  by  the  increa.so  in  conductivity  with  the  time)  is 
shown  to  be  partly  dependent  on  their  degiee  of  iouisation,  but  the 
influence  of  the  anion  is  .shown  by  the  difference  in  activity  between 
equally  ionised  acids,  such  as  liydrochloric  and  nitric  acids,  and 
particularly  by  the  activity  of  oxalic  acid,  which  is  much  higher  than 
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would  be  expected  from  its  ionisation  coefficient.  As  the  concentra- 
tion of  the  acids  diminishes,  the  influence  of  the  hydrogen  ions  becomes 
negligible,  and  that  of  the  anions,  when  multivalent,  preponderant, 
probably  through  the  replacement  of  chlorine  in  ferric  chloride  and 
formation  of  less  dissociable  molecules. 

Curves  are  given  showing  the  increase  with  time  of  the  conductivity 
of  Nj  150  ferric  chloride  solutions  containing  varying  quantities  of 
phosphoric  acid.  The  increase  is  least  when  the  concentration  o;  the 
acid  is  iV/250 ;  at  lower  concentrations,  the  hydrolysis  and  formation 
of  colloid  are  only  slackened,  and  at  higher  concentrations  the  forma- 
tion of  colloid  is  definitely  prevented,  the  conductivity  meanwhile 
increasing  with  time.  This  can  only  be  explained  by  the  quantity  of 
free  hydrogen  chloride  displaced  by  the  phosphoric  acid.  The 
phenomenon  becomes  more  evident  at  100°;  solutions  of  ferric  chloride 
containing  an  equivalent  of  phosphoric  acid,  when  heated  at  this 
temperature,  give  a  white  positive  colloid  containing  iron  and  phos- 
phoric acid,  which  tends  to  disappear  on  cooling  the  more  easily  the 
greater  the  concentration  of  the  ferric  chloride.  The  formation  of 
the  hydroxide  colloid  is  prevented  when  the  ratio  Fe/PO^  reaches  the 
values  1/6000  at  18°,  1/200  at  50°,  and  1/16  at  100°,  increase  in 
temperature  and  dilution  affecting  only  the  irreversible,  not  the 
reversible,  hydrolysis.  The  authors  conclude  that  the  ferric  ions 
become  less  apt  to  form  complex  ions,  (Fe[Fe(0H)3]„),  as  the  valency 
of  the  accompanying  anions  increases,  and  the  micro-cells,  conceived 
as  complex  ions  of  lirge  dimensions  {n  being  very  great),  protect  the 
molecules  of  the  hydroxide  from  the  hydrochloric  acid.  Consequently, 
if  these  complex  ions  cannot  be  formed,  the  irreversible  hydrolysis  is 
impeded.  E.  H. 

Thermal  Dissociation  of  the  Anhydrous  Sulphates  of 
Iron.  GusTAV  Keppeler  and  Jean  D' A^^  {Zeitsch.  jihysikal.  Chem., 
1908,  62,  89 — 118). — The  authors  have  studied  some  problems  bearing 
on  the  ferric  oxide  contact  process  for  the  manufacture  of  sulphuric 
acid  (compare  Lunge  and  Pollitt,  Abstr.,  1903,  ii,  70;  Lunge  and 
Reinhardt,  Abstr.,  1904,  ii,  724).  The'anhydrous  sulphates  investigated 
were  ferric  sulphate,  basic  ferric  sulphate,  Fe20(S04).^,  and  ferrous 
sulphate;  details  of  the  prepaiation  of  these  substances  are  given  in  the 
paper. 

A  current  of  air  or  nitrogen  was  passed  through  a  tube  containing 
the  anhydrous  sulphate  and  heated  to  a  definite  temperature  ;  the 
proportion  of  sulphur  dioxide  and  sulphur  trioxide  in  the  issuing  gas 
was  then  determined  analytically. 

The  equilibrium  between  ferric  sulphate  and  sulphur  tiioxide  is 
represented  as  Fe.,(S0^)3  :i- Fe/)3 -f- 3SO3.  The  change  of  the  SO3 
tension  with  temperature  in  this  system  is  given  adequately  between 
500°  and  700°  by  the  formula  logp- 1 1-8626  -  44720/4 -584^.  In 
the  gaseous  phase,  the  equilibrium  2SO3  :=!:  2S0.^  -I-  O^  is  established,  and 
the  equilibrium  constants  found  for  this  reaction  are  in  good  agreement 
with  the  values  given  by  Bodenstein  and  Pohi  (Abstr.,  1905,  ii,  581). 

The  tension  of  sulphur  trioxide  over  basic  ferric  sulphate  is  greater 
than  over  normal   ferric   sulphate  at   the  same  temperature,  and  the 
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former  is  accordingly  regarded  as  a  labile  compound.  It  was  observed 
that  in  the  gaseous  phase  at  the  lower  temperatures  the  expected 
equilibrium  was  not  reached  ;  in  all  cases  too  much  sulphur  dioxide 
was  found. 

The  behaviour  of  ferrous  sulphate  is  best  repi'esented  by  the  equation 
2FeS0^  ^  (Fe203,S03)  +  SO.^,  the  sulphate  on  the  right  hand  side  of 
this  equation  being  the  normal  one.  In  the  gaseous  phase  above 
ferrous  sulphate  at  a  high  temperature  there  is  a  constant  ratio 
between  the  partial  pressures  of  sulphur  dioxide  and  sulphur 
trioxide. 

Indications  were  obtained  that  at  640°  ferric  oxide  vindergoes  an 
allotropic  change.  It  was  at  this  temperature  that  Lunge  and 
Reinhardt  {loc.  cit.)  found  a  maximum  yield  of  sulphur  trioxide  from 
gases  containing  2'1%  of  the  dioxide.  At  this  temperature,  also,  the 
observed  tension  of  sulphur  trioxide  is  the  same  as  that  of  ferric 
sulphate.  Above  640°,  the  velocity  of  the  catalytic  combination  of 
sulphur  dioxide  and  oxygen  is  greater  than  the  velocity  of  formation 
of  ferric  sulphate.  J.  C.  P. 

New  Method  for  Determining  the  Tension  of  Sulphates. 
LoTHAR  WoHLER,  W.  Pluddemann,  and  P.  WoHLER  {Ber.,  1908,  41, 
703 — 717). — This  investigation  was  undertaken  as  the  knowledge  of 
the  partial  pressures  of  sulphur  trioxide  from  sulphates  is  necessary 
for  the  interpretation  of  the  contact  process.  The  tension  of  the 
sulphates  was  determined  by  a  statical  method  which  had  to  satisfy 
the  following  conditions  :  (1)  sulphur  trioxide  should  not  condense, 
(2)  the  gas  ought  not  to  conae  in  contact  with  the  mercury  in  the 
manometer,  (3)  the  equilibrium  2SO3  ::=:  2SO2  +  O^,  must  be  accom- 
plished in  the  shortest  possible  time,  (4)  sufficient  substance  should 
be  taken  in  order  to  carry  out  a  series  of  determinations,  and  (5)  no 
india-rubber  connexions  or  gieased  cocks  should  be  employed. 

The  appai'atus  consisted  of  a  porcelain  tube  which  contained  the 
sulphate,  placed  iji  a  platinum  tube,  on  the  top  of  which  a  piece  of 
platinum  gauze  was  placed,  and  then  some  spongy  platinum.  The 
tube,  heated  in  a  lleriius  vertical  tube  fiirnace,  is  connected  to  a 
condenser,  heated  by  steam,  by  means  of  a  ground-joint  smeared  with 
deliquesced  phosphoric  oxide  and  sealed  with  mercury.  The  manometer 
is  connected  to  the  condenser  by  a  T-pieec  through  a  tube  containing 
sodi\im  hydroxide  and  calcium  chloride,  the  other  end  of  the  T-piece 
being  connected  to  the  pump. 

The  equilibrium  pressure  was  determined  by  closing  the  tube,  heated 
to  the  desired  teniperature,  and  allowing  air  into  the  evacuated 
apparatus  at  a  known  pressure,  opening  momentarily  the  connecting 
stopcock,  and,  if  the  pressure  did  not  change,  the  equilibrium  pressure 
was  reached.  With  ferric  sulphate,  for  example,  at  599°,  the  pressui-e 
observed  was  53"0  mm. ;  at  630°  it  was  102"5  mm.  To  ascertain  whether 
ferric  sulphate  was  decomposed  direct  into  oxide  and  sulphur  trioxide, 
the  basic  material,  Fe./)3,SC)3,  was  heated,  and  the  tension  fiAind  at 
three  different  temperatures  agreed  with  those  found  for  Fe.^Og.SSOg, 
thus  showing  that  a  basic  sulphate  of  iron  is  not  formed  and  that 
there  is  no  evidence  for  the  foi  mation  of  a  solid  solution  of  oxide  and 
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sulphate.  In  tliis  way,  it  was  found  that  aluminium  and  thorium 
sulphates  also  decompose  directly  to  oxide.  As  the  normal  chromium 
and  titanium  sulphates  could  not  be  obtained,  the  water-free  basic 
sulphates,  Cr.^03,2S03,  2Cr20g,3S03,  were  prepared  the  first  by  heating 
in  a  stream  of  carbon  dioxide  to  280°,  and  the  second  by  heating  to 
450 — 460°  in  a  crucible.  With  the  latter  basic  sulphate,  the  tensions 
observed  are  lower  than  with  the  more  acid  sulphate.  A  material  of 
composition  7Cr203,2S03  showed  the  same  tensions  as  the  sulphate 
20r2O3,3SO3.  Similar  results  were  obtained  with  the  basic  titanium 
sulphates  TiO^.SOg,  2Ti02,S03. 

Copper  sulphate  is  shown  to  form  in  addition  to  the  normal  sulphate, 
only  the  basic  oxide,  2CuO,S03.  Cerium  sulphate  by  heating  loses 
oxygen  and  passes  into  cerous  sulphate. 

The  method  of  calculating  the  partial  pressure  of  sulphur  trioxide 
from  the  total  pressure  is  given,  and  the  heat  of  dissociation  of 
Fe^O^.SSOg,  Al203,3S03,  Cr203,2S03,  Th02,2S03,  CuO.SOg,  and  ZnO.SOa 
found  to  be  27,  17,  22,  21,  13,  and  36  calories  respectively. 

A  method  has  been  devised  for  the  quantitative  separation  of  iron 
and  ziuc  by  means  of  their  different  tensions.  At  680°,  the  tension 
for  ferric  sulphate  is  nearly  1  atmos.,  whereas  for  zinc  sulphate  it  is 
only  6  mm.,  so  that  by  heating  the  mixture  of  sulphates  at  that 
temperature  until  constant  in  weight,  the  ferric  oxide  remains  mixed 
with  the  vinchanged  zinc  sulphate.  Other  sepai^ations  can  be  effected, 
but,  in  general,  metals  of  similar  chemical  characteristics  cannot  be 
separated  in  this  way,  for  example,  iron  and  aluminium.  W.  R. 

Metallic  Silicates.  I.  Preparation  of  Metallic  Silicates  by 
Wet  Methods.  Eduakd  Jordis  {J.  pr.  Chem.,  1908,  [ii],  77, 
226  —237.  Compare  this  vol.,  ii,  103). — A  discussion  of  the  conditions 
which  must  be  observed  in  the  study  of  the  formation  of  silicates  of 
the  heavy  metals  in  the  wet  way,  and  a  criticism  of  Groger's  investiga- 
tion of  copper  carbonate  (Abstr.,  1900,  ii,  542).  G.  Y. 

Metallic  Silicates.  II.  Interactions  of  Sodium  Silicate  and 
Metallic  Salt  Solutions.     Eduaed  Jordis   and  W.  Hennis  {J.  pr. 

Chem.,  1908,  [ii],  77,  238— 261).— The  reactions  of  copper  sulphate, 
ferrous  sulphate,  and  ferric  chloride  with  sodium  silicate  in  aqueous 
solution  do  not  take  place  according  to  the  equations  which  can  be 
written  for  them.  If  the  reagents  are  mixed  in  equivalent  amounts, 
an  acid  liquid  is  obtained  which  contains  silicic  acid,  in  considerable 
amount  from  the  ferric  chloride  reaction.  The  amount  of  the  metal 
found  in  the  filtrate  varies  independently  of  the  reaction  of  the  liquid, 
and  is  especially  large  with  ferric  chloride.  In  presence  of  much  alkali, 
the  metal  dissolves  together  with  silicic  acid.  If  an  excess  of  either 
reagent  is  added,  the  portion  which  passes  into  the  filtrate  increases 
with  the  excess  from  a  miinimum. 

The  course  of  the  reaction  is  especially  complicated  in  the  case  of 
ferric  chloride.  The  acid  filtrate  requires  considerable  amounts  of 
alkali  for  neutralisation,  and  thereafter  combines  with  still  larger 
amounts  of  alkali  before  becoming  alkaline.  This  reaction  is  taken 
pai^t  in,  not  only  by  the  precipitate,  but  also  by  dissolved  substances. 

20—2 
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The  amount  of  alkali  neutralised  is  approximately  proportional  to  the 
total  amount  of  silicic  acid  present.  Precipitates  of  varying  composi- 
tion are  obtained  from  the  clear  filtrate  by  addition  of  hydrochloric 
acid,  by  the  action  of  heat,  and  on  neutralisation.  Permanent  changes 
are  produced  by  heating.  In  many  cases  the  reaction,  especially 
between  the  precipitate  and  the  mother  liquor,  takes  place  slowly. 
The  precipitates  are  soluble  in  acids  only  when  freshly  formed.  Clear 
filtrates  are  obtained  from  the  turbid  reaction  mixture  only  when  a 
colloidal  layer  has  been  formed  on  the  surface  of  the  filter.  Pure 
ferrous  silicates  are  bluish-green,  and  on  oxidation  become  yellow, 
passing  through  green  or  brown  intermediate  stages. 

The  copper  silicates  are  blue  or,  when  anhydrous,  green  ;  precipitates 
formed  with  an  excess  of  copper  sulphate  are  more  or  less  green,  in  con- 
sequence of  the  formation  of  crystalline,  basic  copper  sulphate. 

The  silicate  precipitates  remain  unchanged  when  boiled  with  their 
mother  liquors,  whereas  under  the  same  conditions  a  partly  oxidised 
ferrous  hydroxide  becomes  black  ;  this  blackening,  however,  does  not 
take  place  if  the  precipitate  is  ground  with  colloidal  silica  before  being 
boiled. 

Solutions  of  Na^SigOg  or  2NaHSi03,  which  analytically  are  identical, 
react  in  the  same  manner  as  sohitions  of  NagSiOg.  It  is  probable  that 
they  contain  the  ion  Si^Oj".  G.  Y. 

Freezing-point  Curve  of  the  Nickel  Sulphides.  K.  Borne- 
MANN  (Afetallurgie,  1908,  5,  13 — 19). — Mixtures  containing  from  0%  to 
31%  sulphur  were  examined,  mixtures  richer  in  sulphur  being  unstable 
under  atmospheric  pressure.  The  components  are  completely  miscible 
in  the  liquid  state.  The  equilibrium  diagram  is  complicated,  five 
series  of  mixed  crystals  separating  from  the  fused  mass.  The  freezing- 
point  curve,  up  to  31%  sulphur,  consists  of  five  bi'anches,  with  eutectic 
points  at  21-4%  and  30  6%  sulphur  and  644°  and  812°  respectively. 
The  only  compound  capable  of  existence  in  contact  with  the  melt  is 
NigS2,  melting  at  787°.  A  number  of  transformations  take  place  in 
the  solid  state,  the  existence  of  the  compounds  NiS,  NigS^,  and  NiS., 
being  proved  by  Tammann's  method.  All  these  dissociate  below 
the  melting  point.  The  compound  NigS  has  no  existence,  mixtures  of 
that  composition  having  a  eutectic  structui'e.  The  existence  of  Ni^Sj 
is  highly  probable,  but  mixtures  of  this  composition  lose  sulphur  on 
fusion.  The  curves  representing  the  thermal  transformations  in  the 
solid  state  have  been  completely  studied,  there  being  a  well-marked 
euteotoid  point  at  29-7%  sulphur  and  520°. 

The  results  of  the  thermal  analysis  are  fully  confirmed  by  a 
comparative  study  of  the  density  and  microscopic  structure  of 
mixtures  allowed  to  cool  slowly  and  rapidly  quenched.  C.  H.  D. 

The  Constitution  of  Nickel  Matte.  K.  Bornemann  (Metal- 
luryie,  1908,  5,  61 — 68.  Compare  preceding  abstract). — The  thermal 
and  microscopic  examination  of  mixtures  of  ferrous  sulphide  with  the 
stable  nickel  sulphide,  Ni.^.So,  shows  the  existence  of  a  compound 
2FoS,Ni.,82,    which    melts   at    840°   and    dissociates    considerably    on 
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fusion.  The  compound  forms  mixed  crystals  in  all  proportions  with 
NigS^,  but  ferrous  sulphide  only  dissolves  it  to  a  very  small  extent  in 
the  solid  state.  At  lower  temperatures,  transformations  occur  which 
it  has  not  been  possible  to  determine  accurately. 

When  the  mixtures  are  prepared  with  a  nickel  sulphide  of  the 
composition  Ni.^S,  a  more  complicated  thermal  diagram  is  obtained. 
This  compound,  although  incapable  of  separate  existence,  forms  stable 
compounds  with  ferrous  sulphide.  The  only  compound  which  is  stable 
in  contact  with  the  fused  ma'-s  is  2FeS,Ni2S,  which  melts  at  886°,  but 
breaks  up  on  cooling  to  575°  into  FeS  and  3FeS,2Ni2S.  At  a  still 
lower  temperature  this  compound  combines  with  FeS  to  form  iFeSjNigS, 
but  the  change  is  not  accompanied  by  development  of  heat,  and  could 
only  be  detected  by  microscopic  examination  and  by  determinations 
of  density.  C.  H.  D. 

Molecular  Weight  of  the  Greyish-blue  Hydrate  of  Chromic 
Chloride.  I.  Neutralisation  of  the  Salt  by  Sodium 
Hydroxide.  Julius  Sand  and  F.  Grammling  {Zeitsch.  'physikal. 
Chem.,  1908,  62,  1 — 27.  Compare  Werner  and  Gubser,  Abstr.,  1901, 
ii,  453  ;  Bjerrum,  Abstr.,  1907,  ii,  554,  662). — If  sodium  hydroxide  is 
gradually  added  to  a  solution  of  the  greyish-blue  chromic  chloride, 
the  colour  assumes  more  and  more  a  green  tinge,  but  remains  perfectly 
clear  until  1  molecule  of  sodium  hydroxide  has  been  added  for  every 
atom  of  chromium  present ;  further  addition  of  the  alkali  produces  an 
opalescence,  and,  finally,  when  two  or  more  molecules  of  sodium  hydroxide 
have  been  added  for  every  atom  of  chromium,  a  precipitate  is  formed. 

The  gradual  neutralisation  of  the  greyish- blue  salt  by  sodium 
hydroxide  in  the  first  stage,  and  the  consequent  removal  of  the 
hydrogen  ions,  have  been  followed  by  the  electrochemical  method 
already  employed  (Sand  and  Eisenlohr,  Abstr.,  1907,  ii,  178).  Two 
formulae  showing  the  relation  between  the  E.M.F.  of  a  hydrogen 
electrode  immersed  in  a  partly  neutralised  solution  of  the  chloride 
and  the  amount  of  sodium  hydroxide  added  are  deduced  ;  these  are 
respectively  based  (1)  on  the  supposition  that  the  chromium  ion  is 
Cr"',  and  (2)  on  the  supposition  that  it  is  Org'*'.  The  experimental 
figures  are  in  good  agreement  with  the  second  formulae,  and  the 
greyish-blue  salt  is  accordingly  formulated  as  Cr2(H20)j.2Clg,  and  it  is 
regarded  as  probable  that  the  two  chromium  atoms  in  this  compound 
are  connected  with  each  other  through  an  oxygen  atom.  The  reaction 
which  takes  place  on  the  first  addition  of  sodium  hydroxide  is  re- 
presented by  the  equation 

Cr2(H20)i2C]6  -f-  2NaOH  =  2Cr[OH(H20)^]Cl2  +  2NaCl  -I-  (1 2  -  2x)'R.p. 
At  this  stage  of  the  neutralisation  the  concentration  of  the  hydrogen 
ions  will  be  determined  by  the  hydrolytic  equilibrium  :  Cr,,*"  + 
2H20^2CrOH--f  2H'. 

The  green  chromic  chloride,  on  the  basis  of  similar  electrochemical 
measurements,  is  found  to  be  unimolecular.  The  addition  of  sodium 
hydroxide  to  a  solution  of  this  salt  leads  to  simultaneous  hydrolysis  in 
two  directions  : 

(1)  CrClZ-FngO  ^CrOH**  +  H*-f  2C1'. 

(2)  QtCi;  +  H2O  zi  CrO'  -i-  2H-  -h  201'.  J.  C.  P. 
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Molecular  Weight  of  the  Greyish-blue  Hydrate  of  Chromic 
Chloride.  II.  Hydrolysis  of  the  Salt  by  Potassium  Iodide 
and  lodate.  Julius  Sand  and  F.  Grammling  {Zeitsch.  physikal. 
Chem.,  1908,  62,  28—43.  Compare  preceding  abstract). — The 
velocity  with  which  solutions  of  the  greyish-blue  hydrate  of  chromic 
chloride  liberate  iodine  from  a  mixture  of  potassium  iodide  and  iodato 
has  been  determined,  and  from  these  measurements  the  proportion  of 
hydrogen  ions  in  solutions  of  the  hydrate  has  been  deduced  (compare 
Sand  and  Eisenlohr,  Abstr.,  1907,  ii,  179). 

On  the  basis  of  the  supposition  that  the  hydrolytic  equilibrium 
involved  is  Org"' -t- 2H2O  :^  2CrOH* -f  2H.",  formulae  are  deduced  for 
the  rate  of  liberation  of  iodine  from  the  iodide-iodate  mixture  which 
are  in  good  agreement  with  the  experimental  figures.  On  the  other 
hand,  there  is  no  agreement  between  the  experimental  figures  and  the 
values  of  the  velocity-coefficient  based  on  the  supposition  that 
chromic  chloride  has  the  unimolecvilar  formula  Cr(H20)eCl3.  The 
evidence  therefore  goes  to  show  that  this  formula  must  be  doubled, 
and  that  the  molecule  of  the  greyish-blue  hydrate  contains  two 
chromium  atoms  linked  together.  J.  C  P. 

Chromates.  Nicola  Paeravano  and  A.  Pasta  (Zeitsch.  anorg. 
Chem.,  1907,  57,  240.  Compare  Abstr.,  1907,  i,  961).— A  claim  for 
priority  against  Briggs  (this  vol.,  ii,  113)  with  reference  to  the 
preparation  of  compounds  of  certain  dichromates  with  pyridine. 

G.  S. 

Sulphate  of  Tervalent  Uranium.  Arthur  Rosenheim  and 
Heinrich  Loebel  {Zeitsch.  anorg.  Chem.,  1908,  57,  234 — 239). — 
A  solution  of  uranium  trichloride,  UCl.^  (Peligot,  1842),  in  a  large 
excess  of  hydrochloric  acid,  was  obtained  by  the  electrolytic  reduction 
of  the  trioxide,  UO3,  dissolved  in  hydrochloric  acid  (D  1"12)  in  a 
special  apparatus,  in  which  a  layer  of  mercury  was  used  as  the  cathode. 
To  complete  the  reduction,  the  solution  had  to  be  cooled  to  0°  towards 
the  end  of  the  experiment.  In  the  presence  of  traces  of  dissolved 
mercury  or  of  platinum,  the  reduction  stops  at  quadrivalent  uranium, 
probably  because  these  substances  facilitate  the  liberation  of  hydrogen. 

The  great  majority  of  reagents,  even  water,  decompose  the  acid 
solution  of  uranium  trichloride  with  formation  of  quadrivalent 
uranium  compounds,  but  when  the  solution  is  mixed  with  fairly 
concentrated  sulphuric  acid,  both  previously  cooled  to  0°,  deep  brown 
leaflets  of  the  compound  UH(S04).,  separate.  Before  analysis,  the 
cry.stals  were  washed  with  anhydrous  acetic  acid,  but,  owing  to  the 
difficulty  of  removing  all  the  sulphuric  acid,  the  formula  of  the 
compound  is  not  regarded  as  being  conclusively  established. 

G.  S. 

Hardness  of  Tin  and  Lead  Alloys.  A.  V.  Saposchnikoff 
{J.  Russ.  Phys.  Chem.  Sue,  1908,  40,  !>2— 95).~Tin  and  lend  do  not 
form  chemical  compounds,  but  solid  solutions  are  formed  by  tin  in 
lead  up  to  the  composition  10 — '5%  tin.  As  tin  is  added  to  load,  the 
hardness    of    the  alloy  increases  until   40%   tin  is  present,  when    it 
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decreases,  but  at  the  composition  66%  tin,  the  hardness  attains  a 
maximum.  Since  this  point  coincides  with  the  eutectic  point  of  the 
alloy,  it  confirms  the  view  previously  expressed  that  the  hardness 
of  alloys  is  very  closely  related  to  their  structure.  Z.  K. 

Stannichlorides  of  the  Type  M^'SnCIfi,  M"SnCl,;.  III.  Hydro- 
lysis of  Stannic  Chloride.  Eugen  von  Biron  {J.  Rass.  Phys.  Cheiib. 
Soc,  1905,  37,  963—993.  Compare  Abstr.,  1905,  ii,  40).— The  drst  pro- 
ducts of  the  hydrolysis  of  stannic  chloride  are  oxychlorides  intermediate 
in  nature  between  meta-  and  par.i-chlorostannic  acids,  and  it  is  these 
oxychlorides  which  yield  the  colour  reaction  with  stannous  chloride 
before  /3-stannic  acid  has  been  formed  either  as  a  hydrosol  in  solution 
or  as  a  precipitate.  The  latter  occurs  the  more  rapidly  the  more 
dilute  the  solution  ;  at  higher  concentrations,  however,  yS-stannic  acid 
is  not  precipitated,  but  undergoes  condensation,  forming  oxychlorides 
with  a  smaller  proportion  of  chlorine,  thus  leaving  mote  free  hydro- 
chloric acid  in  solution,  and  the  quantity  of  the  latter  determined  by 
measuring  the  electric  conductivity  of  the  solution  is  taken  as  a 
measure  of  the  extent  of  hydrolysis  of  the  stannic  chloride  (compare 
Foster,  Phys.  Review,  1899,  9,  41  ;  Kowalewski,  Abstr.,  1900,  ii, 
256  ;  Kohlrausch,  Abstr.,  1900,  ii,  408  ;  Van  Bemmelen  and  Klobbie, 
Abstr.,  1900,  ii,  338).  The  increase  in  the  initial  electrical  conduc- 
tivity on  dilution  proceeds  more  rapidly  than  is  the  case  for  ordinary 
electrolyte*,  and  the  acidity  of  the  solution,  in  spite  of  the  fact  that 
SnCl^  itself  is  not  an  electrolyte  and  the  analogy  of  SnOI^  with  TiOl4  and 
SiCi^  leads  to  the  conclusion  that  it  decomposes  in  water,  thus  :  .SnCl^  -t- 
(H-f-2)H20  ^  SnOo,nH20-f  4HC1,  and  side  by  side  with  this  the 
following  reaction  probably  also  occurs:  SnCl^-t- mSnOojJtHgO  = 
SnCi^,mSn02,?iH.20orSnCl4  -I-  /MSnO^jrtHp  =  (?/*  -t-  l)[Sn02,a;HCI,?/H20], 
but  the  m4in  reaction,  being  instantaneous,  is  not  applicable  to  the 
slow  hydrolysis  of  stannic  chloride.  Although  all  aqueous  solutions 
of  stannic  chloride  are  electrolytes  when  freshly  prepared,  only  those 
solutions  give  the  reaction  with  stannous  chloride  the  electric  con- 
ductivity of  which  changes  with  time.  It  is  thus  evident  that  the 
change  in  electric  conductivity  is  a  consequence  of  the  formation  of  the 
derivatives  of  yS-stannic  acid,  the  ^-oxychlorides  of  tin  being  formed 
by  the  gradual  condensation  of  the  stannic  acid  contained  in  the 
indefinite  oxychlorides  of  tin  termed  a-oxychlorides,  the  hydrochloride 
thus  disengaged  causing  a  rise  in  the  electric  conductivity.  The  slow 
hydrolysis  of  stannic  chloride  may  therefore  be  expressed  thus  : 

a-Sn02,a;HCl,?/H20  =  ^-%nO.^,zm:\,sE..p. 
In  concentrated  solutions,  part  of  the  stannic  chloride  decomposes, 
forming  stannic  acid,  which  with  undecomposed  chloride  forms  a  oxy- 
chlorides containing  a  high  percentage  of  chlorine,  which  pi-events 
the  condensation  of  its  constituent  stannic  acid,  thus  hindering  the 
occurrence  of  slow  hydrolysis.  In  such  solutions,  there  is  also  present 
undecomposed  stannic  chloride  either  in  the  form  of  hydrates  or  as 
chlorostannic  acid.  If  at  the  very  commencement  of  a  reaction 
hydrochloric  acid  is  added  to  a  dilute  solution  undergoing  slow 
hydrolysis,  the  latter  cannot  proceed,  since  the  condensation  of  stannic 
acid  is  prevented  ;  when,  however,  the  solution  is  too  dilute,  the  a-oxy- 
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chlorides  contain  too  little  chlorine,  consequently,  instead  of  forming 
^-oxychlorides,  they  are  converted  into  yS-stannic  acid,  which  is  precipi- 
tated in  a  more  or  less  condensed  form,  depending  on  the  time 
intervening  between  the  preparation  of  the  solution  and  the  precipita- 
tion of  the  acid.  Z.  K. 

Stannichlorides  of  the  Type  M'SnCIg,  M"SnC](i.  IV.  Dissocia- 
tion of  Stannichlorides  in  Aqueous  Solutions.  Eugen  von 
BiiiON  (/.  Euiss.  Phys.  Chem.  Soc,  1905,  37,  994—1036.  Compare 
preceding  abstract). — Sodium  chloride  retards  the  formation  of  /3-oxy- 
chlorides  in  concentrated  solutions  of  stannic  chloride  ;  as  the  solutions 
are  diluted,  this  effect  becomes  less,  and  in  very  dilute  solutions  (O-Ol 
part  SnCl^  per  litre)  it  considerably  accelerates  the  separation  of 
stannic  acid.  Probably  in  concentrated  solutions  it  is  the  sodium 
stannichloride  which  exerts  most  influence,  whereas  in  dilute  solutions 
the  free  sodium  chloride  affects  the  rate  of  the  reaction.  Investiga- 
tion of  the  electrical  conductivity  of  such  solutions  confirms  these 
results,  and  shows  that,  as  the  concentration  of  sodium  chloride  is  in- 
creased, the  change  in  specihc  conductivity,  Ax,  becomes  less,  and  finally 
becomes  constant.  The  same  is  true  for  magnesium  chloride,  but  the 
action  of  cadmium  chloride  is  quite  different,  its  log.time-sp.  con- 
ductivity curve  being  very  similar  to  that  for  pure  stannic  chloride. 

The  following  reasons  lead  to  the  conclusion  that  the  metallic 
stannichlorides  ai'e  only  partly  dissociated  in  solution  :  (1)  the  possi- 
bility of  crystallising  them  from  solutions  containing  an  excess  of  tin 
chloride.  (2)  Ax  varies  in  the  same  way  in  experiments  with  an  excess 
of  tin  chloride  as  with  an  excess  of  sodium  chloride,  and,  since  the  latter 
does  not  influence  Ax  merely  as  such,  the  variation  of  Ax  must  depend 
on  the  formation  in  the  solution  of  a  stannichloride.  (3)  Tiie 
influence  of  sodium  chloride  on  the  slow  hydrolysis  of  stannic  chloride  is 
420  times  as  great  as  that  on  tin  metachloride.  (4)  The  addition  of 
sodium  chloride  reduces  the  electrical  conductivity  to  below  that  of  a 
solution  of  sodium  chloride,  and  this  can,  of  course,  only  be  due  to  the 
presence  of  a  complex  compound.  (5)  Ax  continually  diminishes  with 
time  in  the  case  of  pure  stannic  chloride,  whereas  in  the  presence  of 
a  metallic  chloride  it  remains  constant  for  considerable  intervals,  and, 
although  the  hydrolysis  is  of  the  same  charaeter  with  or  without  the 
metallic  chloride,  the  stannichloride  formed  in  the  presence  of  the 
latter  acts  as  a  reserve  for  the  continual  supply  of  more  ions  for 
l)reserving  equilibrium.  (6)  The  impos-sibility  of  obtaining  cadmium 
.stannichloride  agi'ees  with  its  abnormal  behaviour  mentioned  above. 
A  large  number  of  experiments  with  various  stannichlorides  (05  part 
per  litre)  ^hows  that,  except  for  zinc  and  cadmium,  Ax  is  constant  for 
ten  d;iys  and  does  not  depend  on  the  degree  of  dissociation  of  the 
metallic  ddoride  or  on  the  initial  conductivity  of  the  solution,  but  the 
latter  depends  on  the  mobility  of  the  cation.  These  and  other 
experiments  also  point  to  the  fact  that  Ax  is  a  true  measure  of  the 
degree  of  dissociation  of  the  given  stannichloride.  In  the  case  of  the 
alkaline  earths,  in  dilute  solutions,  Ax  is  practically  identical  for 
each,  but,  as  the  concentration  of  the  fice  metallic  chloride  increases, 
Ax-  becomes  least  for  calcium  and  highest  for  barium,  this  probably 
depending    on   the  formation  of    hydrates  of    the  metallic  chlorides. 
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Thus,  whilst  the  quantity  of  the  cliloride  is  small  and  the  active  mass 
of  water  large,  the  formation  of  these  hydrates  cannot  influence  the 
course  of  the  reaction,  and  A.t  therefore  indicates  the  degree  of 
dissociation  of  the  stannichloride,  but,  when  the  concentration  of  the 
chloride  is  high,  the  foimation  of  hydrates  diminishes  the  active  mass 
of  water ;  A.x  therefore  diminishes,  and  the  extent  of  this  diminution 
will  depend  on  the  degree  of  hydration  of  the  cliloride.  This  is  also 
observed,  to  a  less  extent,  in  the  case  of  the  other  metals.  Z.  K. 

Stannichlorides  of  the  Type  M./SnCl^,  M"SnC]^.  V.  Partition 
of  Stannic  Chloride  between  Two  Metallic  Chlorides.  Eugen 
VON  BiRON  (/.  Buss.  Phys.  Chem.  Soc,  1905,  37,  1036  —  1063.  Compare 
preceding  abstract). — The  conclusions  arrived  at  in  the  preceding 
abstracts  are  confirmed  by  a  spectrophotometric  method.  As  stannic 
chloride  is  added  to  a  solution  of  cobalt  chloride,  the  absorption 
region  of  the  latter  spreads  out  towards  the  red  end  of  the  spec- 
trum, and  at  the  same  time  there  is  increasing  absorption  at  the 
violet  end.  By  thus  investigating  the  absorption  spectra  of  solu- 
tions of  stannic  chloride,  cobalt  chloride,  and  some  other  transparent 
chloride,  it  is  possible  to  calculate  the  partition  of  the  stannic 
chloride  between  the  two  metallic  chlorides.  Stannic  chloride  itself 
does  not  absorb  light,  and  the  absorption,  which  after  a  certain 
concentration  of  stannic  chloride  becomes  constant,  must  thus  be  due  to 
the  formation  in  solution  of  cobalt  stannichloride,  which  has  a  greater 
absorption-coefficient  than  cobalt  chloride.  The  quantity  of  stanni- 
chloride in  solutions  in  which  it  is  appreciably  dissociated  can  be 
calculated  by  a  series  of  calculations  by  means  of  the  formula 
a  =  A{c  -  x)  +  A'x  (c  =  quantity  of  CoCIq,  a;  =  CoSn01g  formed,  .4'  =  frac- 
tional-coelficient  of  absorption  of  cobalt  stannichloride,  and  A  =  similar 
coefficient  for  cobalt  chloride ;  the  values  so  obtained  agreeing  well 
with  the  experimental  results).  The  equilibrium  constant  k  =  CnCs/Ccs 
{Go  =  concenti-ation  of  cobalt  chloride,  Cs  =  concentration  of  tin 
chloride,  and  Ccs  =  concentration  of  cobalt  stannichloride).  Calculating 
in  this  way  the  values  Co :  M  (M  =  any  metal)  in  relation  to  the 
affinity  of  their  chlorides  for  stannic  chloride,  and  comparing  them  with 
the  values  l/Ax  for  the  corresponding  metals,  there  is  a  striking 
similarity  between  the  two  constants.  The  following  conclusions  are 
also  drawn  :  (1)  the  affinity  constants,  K,  of  the  metallic  chlorides  for 
stannic  chloride  are  comparable  with  the  affinity  of  anhydrides  for 
oxides.  (2)  In  the  fii'st  and  second  groups  of  the  elements  in  the  periodic 
system,  K  increases  with  increasing  atomic  weight  in  the  even  series 
and  decreases  in  the  odd  series.  (3)  K  is  greater  for  tho^e  chlorides 
which  have  the  greatest  tendency  to  hydration.  (4)  The  metallic 
chlorides  which  form  complex  anions  have  little  affinity  for  stannic 
chloride.  Various  theories  regarding  the  formation  of  double  salts 
are  criticised,  and  it  is  pointed  out  that  Wells'  classification  of  the 
halogen  double  salts  rests  on  their  comparison  under  really  non- 
comparable  conditions.  Z.  K. 

Application  to  Thoria  of  a  General  Method  of  Synthesis 
of  Fluorides  and  Silicates.  Andee  G.  Duboin  (Compt.  rend., 
1908,    146,   4S9— 491).— The  double  fluoride,  KF,ThF^,  obtained  by 
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dissolving  thoria  in  fused  potassium  hydrogen  fluoride,  yields  thallium 
fluoride,  ThF^,  in  the  form  of  brilliant  crystals  on  fusion  with  excess 
of  potassium  chloride  or  bromide  (Abstr.,  1895,  ii,  351).  The  crystals 
belong  to  the  cubic  system,  elongated  in  the  direction  of  one  of  the 
axes  as  in  certain  specimens  of  cuprite,  they  melt  at  a  red  heat,  are  not 
attacked  by  concentrated  sulphuric  acid,  are  slowly  decomposed  by  the 
dilute  acid  or  by  hydrochloric  acid,  and  on  fusion  with  sodium 
carbonate  yield  transparent  crystals  of  thoria  which  closely  resemble 
the  crystals  of  the  original  fluoride. 

Fotassium  thorliun  silicate,  K20,ThO.„'2Si02,  TP  4-44,  prepared  by  the 
general  method  already  described  (Abstr.,  1897,  ii,  96),  forms  highly 
doubly-refracting  crystals  belonging  to  the  monoclinic  or  to  the 
orthorhombic  system.  M.  A.  W. 


Fluorides  and  Oxides  of  Quinquevalent  Bismuth.  Otto 
Ruff  [with  Max  Knoch  and  Julian  Zedner]  [Zeitsch.  anorg.  Chem., 
1908,  67,  220 — 233.  Compare  Weinland  and  Lavenstein,  Abstr., 
1899,  ii,  370). — Bismuth  trifluoride  does  not  combine  directly  with 
tlunrine,  but  traces  of  a  higher  fluoiide  appear  to  be  formed  by  the 
action  of  fluorine  on  bismuth  trichloride  at   -  80^^. 

When  "  bismuthic  acid  "  is  added  to  concentrated  hydrofluoric  acid, 
a  colourless,  very  unstable  solution  is  obtained,  which  appears  to 
contain  mainly  bismuth  oxy trifluoride,  BiOF.^.  On  evaporating  this 
solution  in  a  vacuum,  the  oxyflnoride  suffered  partial  decomposition  ; 
on  addition  of  potassium  fluoride  (1  mol.)  befoie  evaporation,  the 
compound  (or  mixture),  Big04F-,3KF,  was  obtjiined  in  small,  yellow 
cry.stals,  and  with  3  mols.  of  potassium  fluoride  the  compound, 
Bi0F3.3KF,  in  well-formed,  colourless  prismatic  crystals,  which  become 
yellow  and  decompose  rapidly  in  moi^t  air. 

In  order  to  throw  light  on  the  nature  of  "  bismuthic  acid  "  and 
"alkali  bismuthates,''  on  the  existence  of  which  doubt  has  been  thrown 
by  Gutbier  and  Biiuz  (Abstr.,  1906,  ii,  174,  234,  551,  678),  the  solution 
of  the  trioxyfluoride  was  decomposed  by  water  and  nitric  acid  and  by 
alkali  respectively,  and  nearly  pure  bismuthic  acid  and  sodium 
bismuthate  isolated.  In  order  to  obtain  the  latter,  a  solution  of  the 
pentoxide  in  60%  hydiochloric  acid  was  cooled  to  0°,  and  added  drop 
by  drop  to  A''-sodium  hydroxide,  also  at  0° ;  the  yellow  precipitate, 
rapidly  washed  and  partially  dried  on  a  porous  plate,  contained 
95 — 98'X,  of  its  l)ismuth  in  the  quinquevalent  form,  and  1  mol.  of 
.sodium  hydroxide.  On  further  washing,  sodium  bismuthate  loses 
alkali  and  darkens  in  colour;  it  does  not  lose  much  oxygen,  even  on 
heating  to  boiling,  when  exce.«s  of  alkali  is  present.  From  this 
bismuthate,  by  treating  with  ice  cold  15%  nitric  acid  to  neutral  reaction 
and  washing  rapidly  by  decautation,  a  reddish-brown  precipitate 
containing  up  to  937o  of  bismuth  pentoxide  is  obtained.  On  treating 
the  fresh  pentoxide  with  15%  sodium  hydroxide,  it  slowly  changes 
to  yellow  bismuthate,  so  that  the  statement  of  Gutbier  and  Biinz 
{luc.  cil.\  that  the  higher  oxides  of  bismuth  have  no  acidic  properties, 
is  incorrect.  G.  S. 
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Physico-chemical  Researches  on  the  "Explosive"  Platinum 
Metals.  Ernst  Cohen  and  Tii.  Strengers  {Zeitsch.  physikal.  Ckem., 
1908,  61,  698 — 752). — Jt  has  been  long  known  that  some  at  least  of 
the  metals  of  the  platinum  group  are  explosive  under  certain 
conditions,  and  the  authors  have  set  themselves  the  task  of  determining 
exactly  the  conditions  under  which  the  phenomenon  is  observed  and  the 
cause  to  which  it  is  due. 

To  prepare  the  "  explosive  "  metal,  the  metal  in  the  ordinary  form  is 
alloyed  with  a  large  excess  of  zinc,  and  the  alloy  is  treated  with 
hydrochloric  acid.  The  residue  from  this  treatment  explodes  when 
heated  in  the  case  of  rhodium,  iridium,  and  ruthenium  ;  fiom  palladium 
and  osmium  no  explosive  residues  have  been  obtained  ;  the  platinum 
residue  is  sometimes  explosive,  sometimes  not,  and  the  factors  which 
determine  this  result  have  not  been  definitely  ascertained. 

Explosive  rhodium  is  obtained  also  when  cadmium  is  used  instead  of 
zinc  in  its  preparation.  With  zinc,  the  rhodium  appears  to  form  a 
solid  solution,  and  it  is  not  possible  to  extract  all  the  zinc  with 
hydrochloric  acid. 

When  the  rhodium  residue  is  kept  at  100°  or  200°  for  a  few  days,  it 
is  no  longer  explosive.  It  is  shown  that  explosive  rhodium  contains 
hydrogen  and  oxygen,  and  that,  when  the  utmost  precautions  are  taken 
to  exclude  air  during  the  preparation  of  the  residue,  the  latter  is  not 
explosive.  A  similar  remark  applies  to  iridium.  Huthenium,  on  the 
other  hand,  yields  an  explosive  product  even  when  the  greatest  care 
has  been  taken  to  exclude  air.  When  rhodium  is  alloyed  with  lead, 
and  the  alloy  is  treated  with  nitric  acid,  a  residue  is  obtained  con- 
taining oxides  of  nitrogen  ;  this  residue  explodes  when  heated,  even 
although  air  is  excluded. 

The  amount  of  heat  developed  by  the  explosion  of  the  "  explosive  " 
rhodium  is  of  the  same  order  of  magnitude  as  that  calculated  on  the 
basis  of  the  view  that  the  explosion  is  due  to  the  combination  of 
hydrogen  and  oxygen  which  have  been  occluded  in  the  rhodium.  This 
view,  in  conjunction  with  the  fact,  established  by  the  author's  experi- 
ments, that  rhodium  becomes  passive  on  contact  with  nitric  acid,  gives 
a  satisfactory  explanation  of  all  observations  made  by  earlier  workers. 
It  is  therefore  unnecessary  to  suppose,  as  Bunsen  and  Debray  did,  that 
the  explosion  affords  evidence  of  an  allotropic^^change.  It  is  possible, 
however,  that  this  is  the  correct  explanation  in  the  case  of  ruthenium. 

J.  C.  P. 

The  Oxidisability  of  Platinum.  Charles  Marie  (Compt.  rend., 
1908,  146,  475 — 477). — When  plates  of  platinum  or  platinum  iridium 
are  placed  in  an  alkaline  solution  of  potassium  permanganate  at  tbe 
ordinary  temperature  for  twenty-four  hours,  the  metal  becomes  super- 
ficially oxidised,  for  on  treatment  with  a  dilute  solution  of  potassium 
iodide  and  hydrochloric  acid  they  yield  red  solutions  containing 
platinum  (Abstr.,  1907,  ii,  698),  from  which  the  sulphide  is  precipitated 
by  hydrogen  sulphide.  SimiUr  results  are  obtained  when  the  alkaline 
permanganate  solution  is  replaced  by  an  acid  solution  of  potassium 
persulphate,  dichromate,  chlorate,  or  permanganate,  or  by  an  alkaline 
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solution  of  potassium  ferricyanide,  or  by  warm  concentrated  nitric 
acid,  whilst  an  acid  solution  of  ferric  chloride,  or  an  acid  or  alkaline 
folution  of  hydrogen  peroxide,  has  no  oxidising  action  on  platinum. 
The  total  loss  of  weight  of  a  platinum  plate  5  cm.  x  2-5  cm.  after 
several  treatments  with  an  oxidising  solution  amounts  to  03  mg.,  and 
pure  platinum  is  more  readily  oxidised  than  platinum  containing  20% 
of  iridium. 

It  appears  therefore  that  platinum  is  more  readily  oxidised  at  the 
ordinary  temperature  than  is  usually  admitted,  and  the  solubility  of 
the  oxide  thus  obtained  makes  it  an  easy  matter  to  introduce  traces  of 
platinum  in  chemical  or  physico-chemical  experiments  in  which 
platinum  is  employed.  M.  A.  W. 

Freezing-point  Diagrams  of  the  Binary  Systems  Platinum- 
Areenic  and  Bismuth-Arsenic.  K.  Friedrich  and  A.  Leroux 
{MeUiUuTi/ie,  1908,  5,  148 — 149). — Platinum  and  arsenic  form  a 
eutectic  containing  13%  arsenic  and  solidifying  at  597°.  By  plotting 
the  times  of  eutectic  solidification,  the  probable  existence  of  a 
compound  Pt.^Asg  is  indicated,  but  it  is  not  possible  to  study  the 
solidification  of  mixtures  containing  more  than  28%  arsenic. 

Bismuth  and  arseuic  are  only  slightly  miscible  in  the  molten  state, 
and  separate  completely  on  solidification.  C.  H.  D. 

Oxides  of  Iridium.  Lothar  Wohler  and  W.  Witzmamn  {Zeitsch. 
anorg.  Chem.,  1908,  57,  323 — 352). — The  methods  of  preparation  and 
properties  of  the  three  oxides  of  iridium,  IrjOg,  IrOg,  and  IrOg,  have 
been  investigated  systematically.  The  oxide  IrO,  also  mentioned  in 
the  literature,  does  not  seem  to  exist  under  ordinary  conditions. 

Iridium  dioxi'h,  Ii0.2,  is  best  prepaied  by  a  modification  of  Claus's 
method  (1846),  by  the  action  of  alkali  on  a  hot  solution  of  sodium 
iridichloride,  Na^TrClg,  the  sesquioxide  first  formed  being  oxidised 
to  dioxide  by  passing  a  current  of  oxygen  through  the  solution.  The 
precipitated  dioxide  can  be  obtained  practic.illy  pure  by  drying  at 
400"^  in  carbon  dioxide,  and  then  boiling  with  alkali  and  subsequently 
with  sulphuric  acid.  The  solution  obtained  by  the  action  of  potassium 
hydroxide  on  sodium  iridichloride  in  the  cold  ultimately  becomes 
violet  in  colour,  and  contains  the  dioxide  in  colloidal  solution  ;  after  a 
time,  a  violet  modification  of  the  dioxide  separates.  On  boiling,  the 
violet  solution  becomes  blue,  due  proy)ably  to  an  aggre>;ation  of  the 
colloidal  particles  ;  the  latter  are  positively  charged.  The  blue  and 
green  solutions  obtained  by  dissolving  tlie  dioxide  in  hydrochloric  acid 
also  contain  the  dioxide  in  colloidal  solution. 

The  colour  of  the  dioxide  depends  greatly  on  the  proportion  of 
water  present.  When  dried  in  a  desiccator  over  sulphuric  acid,  it 
contains  approximately  211^0,  and  is  black  ;  the  water  can  only  be 
driven  off  completely  by  heating  at  760°.  The  anhydrous  dioxide  is 
also  black.  The  freshly-precipitated  dioxide  is  much  more  soluble  in 
acids  and  alkalis  than  when  dried. 

Iridium  sesquioxide,  TrgO^,  is  obtained  in  an  impure  form  by 
mixing  air-free  hot  solutions  of  sodium  iridium  sesquichloride, 
lr2Clg,6NaCl,24H20,  and  potassium  hydroxide  in  a  current  of  carbon 
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dioxide  and  evaporating  to  dryness.  The  residue  is  then  lieated  to 
redness  in  a  current  of  carbon  dioxide,  and  then  further  purified  by 
boiling  successively  with  sodium  hydroxide  and  sulphuric  acid.  In 
the  dry  way,  as  used  by  Claus  (1846),  the  above  method  yields  only  a 
mixture  of  iridium  and  the  dioxide. 

When  heated  above  400°,  the  sesquioxide  decomposes  into  the  dioxide 
and  iridium,  a  little  oxygen  being  liberated  simultaneously.  As  in 
the  case  of  the  dioxide,  the  properties  of  the  sesquioxide  depend  on 
the  proportion  of  water  present.  With  hydrochloric  acid,  it  forms  a 
colloidal  solution. 

Attempts  to  obtain  the  lower  oxide,  IrO,  by  decomposition  of  a 
corresponding  double  sulphite,  IrS03,MoS03,nH20,  with  alkali  were 
unsuccessful. 

Iridium  trioxide,  IrOg,  has  not  been  obtained  pure.  The  methods 
of  preparation  by  fusing  finely-divided  iridium  with  potassium  nitrate 
and  alkali  and  with  sodium  peroxide,  as  well  as  by  the  anodic 
oxidation  of  an  alkaline  solution  of  the  dioxide,  yield  products  con- 
taining considerably  less  than  the  theoretical  proportion  of  oxygen. 
Oxygen  is  also  absorbed  when  the  dioxide,  mixed  with  alkali,  is  heated 
in  oxygen,  but  not  in  the  amount  required  to  form  the  trioxide.  In 
the  absence  of  alkali,  the  dioxide  does  not  absorb  oxygen,  from  which 
the  conclusion  is  drawn  that  a  trioxide  free  from  alkali  is  unstable, 
and  that  the  comparative  stability  in  the  presence  of  alkali  depends 
on  the  adsorption  of  the  trioxide  by  the  alkali.  G.  S. 

Solid  Solutions  in  the  Dissociation  of  Iridium  Oxides. 
LoTHAR  WoHLER  and  W.  WiTZMANN  [Zeitsch.  Elektrochem.,  1908,  14, 
97 — 107). — The  dissociation  of  iridium  dioxide  is  studied  in  the  same 
way  as  that  of  the  oxides  of  copper  and  palladium  (Abstr.,  1907,  ii, 
33).  Undecomposed  iridium  dioxide  gives  the  highest  dissociation 
pressures.  At  a  constant  temperature,  the  dissociation  pi^essure  falls 
as  oxygen  is  removed  from  the  system,  but,  after  about  a  quarter  of 
the  oxygen  has  been  pumped  out,  the  pressure  becomes  independent  of 
the  composition  of  the  solid  phase.  There  are  no  discontinuities  in 
the  curve  connecting  pressure  and  composition  at  the  points  corre- 
sponding with  iridium  sesquioxide  and  monoxide.  The  sesquioxide, 
when  heated,  gives  higher  pressures  than  the  dioxide,  but  they  are 
not  equilibrium  pressures ;  the  oxygen  is  reabsorbed  slowly,  and  the 
final  pressure  is  the  same  as  that  observed  when  oxygen  is  removed 
from  the  dioxide.  The  author  considers  that  the  dioxide,  when  heated, 
decomposes  into  oxygen  and  the  metal.  The  dioxide  and  the  metal 
are  mutually  soluble  to  a  limited  extent,  so  that,  after  a  certain 
amount  of  decomposition  has  occurred,  the  solid  consists  of  two 
saturated  solutions,  and  therefore  gives  a  constant  dissociation 
pressure.  Iridium  is  most  rapidly  oxidised  to  the  dioxide  by  oxygen 
gas  at  1070°.  The  reaction  Ir02  =  Ir  +  02  absorbs  about  5000  cals. 
One  gram  of  iridium  heated  in  oxygen  at  775°  loses  0*33  mg.  per 
hour,  and  at  1000°  about  0-5  mg.  per  hour.  The  volatile  substance  is 
possibly  a  tetroxide,  which,  being  endothermic,  decomposes  on  cooling, 
depositing  the  oxide.  T.  E. 
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Proximate  Constituents  of  Coal.  Peter  P.  Bedson  {J.  Soc. 
Chem.  hid.,  1908,  27,  147—150.  Compare  Abstr.,  1900,  ii,  20; 
Anderson,  /.  Soc.  Chem.  Lid.,  1902,  22,  242). — A  resume  of  the  work 
of  various  authors  on  the  action  of  solvents  on  different  classes  of 
coals  and  on  the  proximate  analysis  of  coal,  and  a  preliminary  notice 
of  a  study  of  coals  from  the  Busly  seam,  Boitley,  County  Durham. 
Pyridine  dissolves  19'38%  of  the  "bright  coal"  from  this  seam;  a 
number  of  products,  are  obtaiued  by  treating  the  residue  from  the 
pyridine  extr.act  with  various  solvents,  inclndiug  a  red,  crystalline 
substance,  m.  p.  65°,  soluble  in  light  petroleum  and  volatile  with 
steam,  will  be  dei^cribed  later.  The  "dant"  from  the  same  seam 
resembles  anthracite,  containing  9"92%  of  volatile  matter  and  dis- 
solving in  pyridine  only  to  the  extent  of  less  than  1%.  The  proximate 
analyses  quoted  for  a  number  of  gas  coals  agree,  in  general,  with  the 
results  obtained  in  the  gas  works.  Proximate  analyses  of  four 
"cannel  "  coals  and  an  oil  shale  are  given  for  comparison.  G.  Y. 

Polymorphous  Substances.  J.  Weber  (Zeitsch.  Kryst.  Min., 
1908,  44,  212— 238).— The  literature  of  the  following  pairs  of  dimor- 
phous minerals  is  recapitulated,  and  some  new  observations  contirm 
those  of  previous  authors :  blende  and  wui-tzite,  metacinnabarite  and 
cinnabar,  senarmontite  and  valentinite.  Several  analyses  of  blende 
and  of  wurtzite  were  made  to  determine  the  ratio  of  zinc  to  sulphur  ; 
in  blende  there  is  a  slight  exce.ss  of  sulphur  (0'98 — 1'97%)  over  that 
requireil  by  the  formula  ZqS,  whilst  in  wurtzite  there  is  a  deficiency 
of  .sulphur  (0-21- 1-59%).  L.  J.  S. 

Change  of  State  in  Quartz  at  570°.  Otto  Mijoge  {Jahrh.  Min., 
1907,  Fesihand,  181— 196).— When  heated  to  570°,  quartz  suddenly 
becomes  more  strongly  circularly  polarising  and  birefringent,  and  on 
cooling  it  retiu-ns  to  its  original  condition.  These  two  modifications 
of  quartz  are  distinguished  as  a-quartz  (stable  below  570°)  and 
^-quartz  (stable  above  570°)  ;  both  are  tetartohedral-hexagonal,  but, 
as  indicated  by  etching  experiments,  they  pi'obably  represent  different 
types  of  tetartohedrism.  L,  J.  S. 

Formation  of  Dolomite,  and  the  Chemical  Precipitation  of 
Calcium  Carbonate  from  Sea-water.  E.  Philippi  {Jahrb.  Min., 
1907,  Feslband,  397 — 445). — A  general  discussion  of  previous  work 
(compare  Abstr.,  1899,  ii,  306  ;  1904,  ii,  351  ;  1907,  ii,  480). 

L.  J.  S. 

Chemical  Conbtitution  of  a  North  American  Monazite  Sand. 
C.  V.  TsciiEHNiK  {Ihdf.  Acad.  Sci.  Si.  Pef.rrshurg,  1908,  243—254). — 
The  samjilo  from  Carolina  contained  78"3'.'';,,  of  monazite,  the  rest  btnng 
chiefly  quartz,  girnet,  corundum,  zircon,   titaniferous  iron,  mjignctito, 
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chromite,  and  columbite,  of  which  the  colnmbite,  garnet,  titaniferous 
iron,  and  magnetite  were  analy>ed  and  described  fully. 

The  monazite  consists  of  more  or  loss  perfectly  formed  crystals  with 
rounded  edgfs  of  a  dark  copper-yellow  colour,  but  occasionally  light 
yellow  or  green.  Some  of  the  crystals  also  show  distinct  signs  of 
efflorescence  and  corrosion.  The  powdered  normal  dark  yellow  cr^-stals 
are  decomposed  readily  by  alkalis,  alkaline  carbonates,  acid  sulphates, 
and  mineral  acids.     Analysis  gave  : 

SiO,.     c 
1-60 


,Ta,0,. 

ZiO..       P.A.        ThO.,.       Ce.A-  (La,Pr,X.l)A-  "^^0. 

12 

3-2.5         23-43         1-22         4'.  40             6-r.6             2-07 

MnO. 

F.'.p^.           FcO.           Al.,0,.          Total. 

trace 

.5 -.58             3-62             2-49             99-34 

Z.  K. 

El  Inca  Meteoric  Iron.  Fritz  Rixne  and  H.  E.  Boeke  {Jahrh. 
Mia.,  1907,  Festhand,  227— 255).— This  meteoric  iron,  weighing  320 
kilos.,  was  found  in  1903  in  the  nitrate  works  in  the  Pampa  de 
Tamarugal,  near  Iquique  in  Chile.     Analysis  by  Halbach  gave  : 


Fe. 

Ni. 

Co. 

P. 

S. 

c. 

Cr. 

Sp.  gr 

90-734 

8-200 

0-220 

0-234 

0-001 

0-243 

0-34.5 

7-64 

The  structure  is  octahedral,  and  large  nodules  of  troilite  are  present. 
When  the  meteoric  iron  is  heated  for  some  hours  to  1300°,  slight 
differences  in  the  structure  become  apparent,  indicating  that  there  has 
been  a  partial  recrystallisation  of  the  material  while  still  in  the  solid 
condition. 

When  iron  sulphide  and  iron  are  fused  together,  mixed  crystals  con- 
taining 93%  FeS  and  7%Fe  were  obtained  ;  these  undergo  a  change  in 
state  at  138°.  L.  J.  S. 


Physiological    Chemistry. 


Gaseous  Metabolism  in  Uraemic  Dogs.  S.  La  Fr.\kca  {Biochem. 
ZPAtsch.,  1908,  8,  180 — 198). — The  gaseous  metabolism  and  respiratory 
quotient  was  investigated  in  dogs  before  and  after  removal  of 
the  kidneys,  or  ligature  of  the  ureters.  The  respiratory  quotient 
rises  immediately  after  the  operation,  and  this  is  probably  due 
to  reabsorption  of  urinary  constituents  ;  it  then  falls  nearly  to  the 
normal  level,  and  rises  again  with  the  onset  of  death.  The  quantities 
of  oxygen  absorbed  and  carbon  dioxide  given  out  increase  after 
the  operation,  and  fall  con.siderably  when  the  animal  is  near  death. 
Complete    analytical     records    of    numerous    experiments   are    given. 

W.  D.  H. 
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Increase  in  Osmotic  Concentration  of  the  Blood  during 
Anaesthesia  Antox  J.  Carlson  and  A.  B.  Luckhardt  {Amer.  J. 
FhysioL,  1908,  21,  162— 168).— During  chloroform  and  ether 
anaesthesia,  the  osmotic  concentration  of  the  blood  rises.  This  varies 
with  the  depth,  but  not  with  the  duration,  of  the  anaesthesia.  The  main 
factor  in  this  is  the  ether  or  chloroform  itself  dissolved  in  the  blood,  but 
there  are  other  factors,  discussed  at  length,  which  cannot  be  alcogether 
excluded.  W.  D.  H. 

The  Influence  of  Intestinal  Extract  on  Blood-coagulation. 
F.  CzuBALSKi  {Pflilgers  Archiv,  1908,  121,  395— 403).— Extracts  of 
the  intestine  intravascularly  injected  produce  the  same  effect  in 
delaying  the  coagulation  of  the  blood  as  is  produced  by  injection 
of  Witte's  peptone.  It  is  probable  that  the  active  substance  is  not 
peculiar  to  the  intestine,  but  can  be  also  obtained  from  other  tissues, 
for  instance,  the  brain.  W.  D.  H. 

Relative  Hsemolytic  Power  of  Serum  and  Lymph  under 
Various  Conditions  of  Lymph  Formation.  W.  T.  Hughes  and 
Anton  J.  Carlson  {Amer.  J.  Physiol. ,  1908,  21,  236— 247).— The 
concentration  of  hfemolysins  for  rabbits'  corpuscles  in  the  normal 
body-fluids  of  dog,  cat,  and  horse  exhibits  the  following  descending 
series  :  serum,  lymph  from,  thoracic  duct,  neck  lymph,  lymph  from 
limbs,  thyroid,  and  salivary  glands,  pericardial  fluid,  aqueous  humor. 
The  cei-ebro-spiual  fluid  contains  none.  The  large  retro-pharyngeal 
lymph  glands  do  not  influence  the  hiemolytic  power  of  the  lymph 
which  passes  through  them.  Immunisation  against  typhoid  bacilli 
increa.«es  the  hcemolytic  power  of  the  serum  and  lymph  of  the  dog. 
Lymphagogues  (peptone,  salt,  sugar)  may  increase  the  ha^molytic 
properties  of  lymph  from  the  thoracic  duct,  but  not  of  that  from  the 
neck.  This  may  be  accompanied  by  loss  of  such  power  in  the  serum. 
The  action  of  peptone  on  serum  is  probably  due  to  its  action  on  the 
liver ;  this  organ  probably  produces  antilysins.  W.  D.  H. 

Alkalescence  and  Acidosis  of  the  Blood.  Part  II.  On  the 
Influence  of  Alkalis  on  the  Alkalescence  of  Normal  Blood,  and 
of  Blood  in  Cases  of  Endogenous  Acidosis.  Anastazy  Landau 
{Arch.  exp.  Path.  Pharm.,  1908,  58,  207— 220).— The  analyses  were 
performed  by  the  methods  described  in  the  tirst  communication  (Abstr., 
1905,  ii,  330).  Ex2)eriments  were  cirried  out  to  determine  the  in- 
fluence of  soih"um  carbonate  (both  subcutaneous  and  per  os)  on 
the  alkalinity  of  the  blood  both  in  normal  animals  and  in  animals 
with  experimental  acidosis.  The  latter  condition  was  produced  by 
two  methods,  starvation  and  phosphorus  poisoning.  In  the  ca.se  of 
normal  animal.s  (rabbits),  both  mineral  and  organic  alkalinity  of  the 
blood  i)lasma  is  increased  ;  this  incrt-ase  is,  however,  of  short  duration, 
and  rapidly  comes  to  an  end  through  the  excretion  of  the  excess  of 
alkali  l)y  the  kidneys.  The  alkalinity  of  the  whole  blood  is  not  increased 
in  spite  of  the  increased  alkalinity  of  the  pla-^ma  ;  this  i.s  due  to  hydrannia, 
and,  ,•^inl,•e,  noiiu  illy,  the  blood  corpuscles  contain  larger  (juantities  of 
alkali  than  the  plasma,  the  diminished  number  in  a  given  volume  tends  to 
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counteract  the  increased  alkalinity  due  to  the  plasma.  In  the  case  of 
starving  animals,  the  effect  of  alkali  is  to  diminish  the  acidity  due  to 
starvation ;  on  the  other  hand,  in  animals  poisoned  by  phosphorus, 
there  is  no  tendency  to  increased  alkalinity  from  the  injection  of  sodium 
carbonate.  The  difference  between  the  two  cases  is  due  to  the  funda- 
mental difference  in  the  methods  of  acid  pi'oduction.  In  starving 
animals,  the  acid  production  is  limited,  and  is  due  entirely  to  the  break- 
down of  the  fats  and  proteins  to  meet  the  energy  needs  of  the  organism  ; 
as  soon  as  these  needs  have  been  met,  the  acid  production  ceases  and 
the  acids  can  be  neutralised  by  the  increased  alkali  in  the  blood.  In 
the  case  of  phosphorus  poisoning,  the  acid  production  goes  on  continu- 
ally;  the  alkali  is  excreted  by  the  kidneys  before  it  is  able  to  reach 
the  cells  where  the  acid  is  produced  ;  the  urine  is  consequently  alkaline, 
and  the  acid  products  subsequently  reach  the  blood.  The  alkali  can, 
in  this  case,  have  only  a  very  temporary  effect  in  diminishing  the 
acidity,  and  for  this  reason  the  injection  in  cases  of  diabetic  coma  is 
often  without  result — a  toxic  acidosis  is  being  dealt  with. 

S.    B.   S. 

Proteoses  in  Blood.  Emil  Abderhaldejj  {Biochem.  Zeitsch.,  1908, 
8,  360 — ^375). — Polemical  against  Freund  (this  vol.,  ii,  117).  His 
methods  and  the  conclusion  that  proteoses  exist  in  normal  blood- 
plasma  are  criticised.  W.  D,  H. 

Guaiacum  Reaction  of  Blood.  George  S enter  {Proc.  pliysiol. 
Soc,  1907,  xxxiii — xxxv  ;  /.  Physiol.,  36). — The  guaiacum  reaction 
is  obtained  from  boiled  blood,  although  it  is  not  so  intense  as  that 
given  by  fresh  blood.  It  is  probable  that  there  is  a  substance  of 
non-enzymatic  nature  in  blood  responsible  for  the  reaction ;  it  is 
certainly  greater  than  that  which  could  be  produced  by  the  liberation 
of  chlorine  from  its  sodium  chloride.  W.  D.  H. 

Isotonic  and  Isosmotic  Solutions.  Yves  Delaqe  {Coti]4.  rend., 
1908,  146,  319 — 321). — Comparison  of  the  author's  results  on 
parthenogenesis  in  Echinoderms  with  those  of  Lueb.  The  author 
accepts  Loeb's  explanation  how,  if  a  saline  and  a  sucrose  solution 
are  isotonic  and  the  saline  solution  is  is^osmotic  with  an  egg,  the 
sucrose  solution  is  not  ;  this  is  due  to  sucrose  diffu-ing  more  slowly 
through  the  egg- membrane  than  the  salts  which  the  egg  contains. 

G.  B. 

The  Work  of  Digestion.  Ernst  Heilxer  (^Zeitsch.  Biol.,  1908, 
50,  488 — 503). — The  author  reaffirms  his  original  contention  that 
digestive  work  in  Zuntz's  sense  does  not  exist,  or  lather  that  the 
increase  of  work  in  the  digestive  organs  during  digestion  is  so  small 
as  to  be  negligible  in  the  study  of  general  metabolism.  Rubner's 
"specific  dynamic  action"  of  food-stuffs  is,  on  the  other  hmd,  the 
important  factor.  W.  D.  H. 

Action  of  the  Amylase  of  Pancreatic  Juice  and  its 
Activation  by  Gastric  Juice.  H.  Bieret  {Gompt.  rend.,  1908, 
146,  417 — 419). — The  alkalinity  of   panci-eatic  juice,  obtained   by  a 
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temporary  fistula  and  injection  of  secretin,  is  equivalent  to  i\78  sodium 
carbonate  (helianthin  as  indicator).  Pancreatic  juice  bydrolyses 
starch  to  maltose,  but  only  very  slowly  to  dextrose,  unless  the  juice 
is  partially  neutralised.  The  best  yield  of  dextrose  is  obtained  by 
reducing  the  alkalinity  to  one-fifth  of  the  original.  The  action  of 
gastric  juice  in  accelerating  the  production  of  dextrose  by  pancreatic 
juice  is  wholly  due  to  the  hydrochloric,  acid,  and  occurs  normally  in 
digestion  when  the  acid  contents  of  the  stomach,  passing  through  the 
pylorus,  partially  neutralise  the  pancreatic  juice.  G.  B. 

Metabolism  of  Calcium,  Magnesium,  and  Phosphorus  during 
Inanition.  O.  Wellmann  {Pflugers  Archiv,  1908,  121,  508—533). 
— Proofs  are  adduced  that  some  of  the  calcium,  magnesium,  and 
phosphorus  which  leave  the  body  during  inanition  come  from  the 
bones.  In  rabbits,  the  bones  lose  about  14%  of  their  weight,  and 
more  than  half  of  this  falls  on  the  fat.  W.  D.  H. 

Parenteral  Utilisation  of  Carbohydrates.  Lafayette  B. 
Mendel  {Proc.  Amer.  physiol.  Soc,  1907 — 8,  xii — xiii ;  Avier.  J. 
Physiol.,  21). — If  sucrose  is  introduced  parenterally,  over  90% 
reappears  in  the  viriue.  Starch  similarly  administered  appears  only 
in  pirt  in  the  urine  as  dextrin-like  substances.  The  retention  is 
greatest  after  subcutaneous  injection,  less  after  intraperitoneal,  and 
least  after  intravenous,  injection.  Tissue  amylases  are  doubtless 
concerned  in  the  utilisation  of  the  carbohydrate.  Moscati  claimed  to 
have  found  complete  utilisation,  but  this  was  not  confirmed. 

W.  D.  H. 

Influence  of  Carbohydrates  on  Protein  Metabolism. 
John  R.  Maulin  [Proc.  Amer.  physiol.  Soc,  1907 — 8,  xxi — xxii  ; 
Amer.  J.  Physiol.,  21). — Sucrose  added  to  the  diet  of  a  well-nourished 
dog  produced  no  change  in  the  total  urinary  nitrogen.  In  emaciated 
or  pregnant  dogs  it  caused  a  marked  reduction  of  the  nitrogen 
excreted.  In  the  fat  dog,  the  ammonia  eliminated  was  much 
increased,  and  in  all  cases  the  creatinine  output  was  raised.  In  pregnant 
animals,  creatine  also  passed  into  the  urine  on  the  days  on  which  sugar 
was  given.  W.  D.  H. 

Feeding  and  Other  Experiments  on  Dogs  with  an  Bck 
Fistula.  Philip  B.  Hawk  {Amer.  J.  Physiol.,  19U8,  21,  259—281). 
—  After  an  Eck's  fistula  has  been  made,  a  diet  rich  in  meat  may 
cause  toxic  .symptoms;  these,  however,  are  frequently  absent,  and  may 
tlion  be  induced  by  giving  Liebig's  extract.  The  symptoms  include 
aniesthesia,  ataxia,  catalepsy,  tjetauus,  and  loss  of  sight  and  hearing  ; 
there  is  usually  a  fatal  termination.  If  the  diet  is  meat-free,  no 
toxic  signs  result  even  if  Liebig's  extract  is  given.  Sodium  carbamate 
])roduces  no  poisonous  effects.  The  animals  waste  after  the  operation, 
but  glycosuria  and  albuminuria  are  absent.  W.  D.  H. 

Composition  and  Energy-Value  of  the  Food  of  the  Soldier. 

IMaucus  S.  Pk.miikkv  and   L.  10.   L.   Paukku  {Proc.  physiul.  Soc..,  1908, 
xlix — 1 ;  J.  Phy-'ilol.,  36). — The  tables  givou  show  that  the  minimum 
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dieb  of  the  British  sobiier  is  above  100  grams  of  protein,  100  grams 
of  fat,  and  400  grams  of  carbohydrate,  and  possesses  an  energy  value 
of  about  3000  Calories.  W.  D.  II. 

Importance  of  Glutamic  and  Aspartic  Acids  as  Food- 
stuffs. Karl  Andrlik  and  K.  Velich  {Zeitsch.  Zuckerind.  Bohm, 
1908,  32,  313 — 342). — The  subject  is  of  importance  in  connexion 
with  the  food- value  of  (beet)  molasses,  now  extensively  used  as  food 
for  cattle.  Molasses  contain  1-5 — 2%  of  nitrogen,  which  is  distributed 
as  follows  ;  proteins  and  peptones,  10%,  betaine,  35 — 40%,  amioo- 
acids,  40%,  purine  bases,  5 — 7%.  For  betaine,  it  has  already  been 
shown  (Abstr.,  1903,  ii,  228;  1005,  ii,  266)  that  it  is  completely 
absorbed  by  herbivora ;  in  carnivora  some  passes  into  the  urine. 

For  the  present  research,  a  sheep,  which  was  approximately  in 
niti'ogenous  equilibrium,  was  given  daily  20  grams  of  glutamic  or 
aspartic  acid  as  the  sodium  salt;  96%  of  the  former  and  98%  of  the 
latter  acid  was  absorbed.  A  portion  of  the  part  absorbed  (most  in 
the  case  of  the  aspartic  acid)  was  used  up  in  protein  synthesis;  the 
rest  was  oxidised  to  urea,  but  no  acid  appeared  as  such  in  the  urine. 
The  faeces  contained  protein,  92 — 94%  of  which  was  not  digestible  by 
pepsin.  G.  B. 

Composition  of  Human  Brain  at  Different  Ages.  Waldemar 
Koch  and  Sidney  A.  Mann  {Proc.  iphjsiol.  Soc,  1907,  xxxvi — xxxviii ; 
J.  Physiol.,  36). — Thi-ee  brains  were  examined,  one  at  the  age  of  six 
weeks,  one  at  two  years,  and  the  third  at  nineteen  years.  With  the 
growth  of  the  brain  a  decrease  in  moisture,  proteins,  extractives,  and 
ash  occurs,  whilst  there  is  an  inci'ease  in  cerebrins,  lipoid  sulphur,  and 
cholesterol,  that  is,  of  substances  which  predominate  in  the  white 
matter.  W.  D.  H. 

The  Smallest  Molecule  from  which  the  Liver  can  make 
Glycogen.  Karl  Grube  {Pfliiyer's  Archiv,  1908,  121,  636—640).— 
By  perfusion  of  the  tortoise's  liver  with  a  weak  (001 — 0-02%) 
solution  of  formaldehyde,  it  was  found  that  the  liver  was  able  to  form 
glycogen  from  it.  W,  D.  H. 

The  Capacity  of  the  Liver  to  Reverse  the  Optical  Actipn  of 
Sugars.  Eduard  Pfluger  (/yr%er's  Archiv,  1908,  121,  559 — 571). 
— The  administration  of  Itevulose  leads  to  the  formation  of  glycogen 
in  the  liver,  but  the  glycogen  formed  is  not  Itevorotatory ;  the  liver  cells 
have  therefore  the  power  to  transform  the  sugar  given  into  dextrose, 
and  it  is  this  from  which  the  glycogen  is  formed.  W.  D.  H. 

Changes  in  Uric  Acid  in  Animals  and  Men.  Alfred  C. 
Croftan  {Pfliiger's  Archiv,  1908,  121,  377 — 394). — Uric  acid  was 
mixed  with  minced  organs  and  tissues,  or  their  extracts,  and  the  loss 
in  the  amount  of  uric  acid  estimated ;  the  human  liver  has  greater 
power  in  this  direction  than  the  livers  of  other  animals ;  the  same  is 
true  for  the  kidneys ;  the  muscles,  however,  surpass  all  other  tissues 
in  this  power.     The  power  of  the  human  spleen,  on  the  other  hand,  is 
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relatively  small,  and  that  of  the  blood  almost  negligible.  Neither 
nucleo-protein  nor  a  proteose  separated  from  the  extracts  destroys 
uric  acid,  but  a  mixture  of  the  two  does  so.  The  proteose  does  not 
decompose  hydrogen  peroxide.  As  to  what  happens  to  the  uric  acid, 
nothing  very  definite  was  discovered  ;  a  small  increase  in  urea  and 
oxalic  acid  was  noticed,  but  little  or  no  formation  of  allantoin. 

W.  D.  H. 

The  Influence  of  Colloids  on  Pernaents.  Ludwig  Pincussohn 
{Biochem.  Zeitscli.,  1908,  8,  387—398). — Ascoli  and  Izar  (this  vol.,  ii, 
121)  have  shown  that  small  quantities  of  colloidal  silver,  gold,  and 
platinum  have  a  distinct  action  in  increasing  the  rate  of  action  of  the 
autolytic  enzyme  of  the  liver.  Experiments  were  made  to  deteimine 
the  iofluence  of  colloids  on  pepsin  digestion.  In  no  case  was  the  rate 
of  action  increased.  S.  B.  S. 

Leucomaines  of  Cod-liver  Oil.  Philip  B.  Hawk  (Proc. 
Aiaer.  physiol.  Soc,  1907 — 8,  xxii — xxiii  ;  Amer.  J.  Physiol.,  21). — 
The  total  amount  of  leucomaines  isolated  by  the  method  of  Gautier 
and  Mourgues  from  oils  of  different  tint  varied  from  1"06  to  1'17 
grams  per  kilogram  of  cod-liver  oil.  By  fx'actional  distillation, 
butylamine,  amylamine,  hexylamine,  and  dihydrolutidine  were  separa- 
ted. From  the  non-volatile  portion,  morrhuine  was  identified,  but  not 
the  aselline  of  Gautier  and  Mourgues.  W.  D.  H, 

Refractory  Period  of  the  Frog's  Sartorius.  H.  C.  Bazett 
{J.  Physiol.,  1908,  36,  414— 430).— The  refractory  period  is  lengthened 
by  fatigue,  injury,  or  normal  saline  solution.  A  lowering  of  tem- 
perature acts  in  the  same  way,  and  the  lengthening  obeys  Ariheniiis' 
law  of  the  velocity  of  chemical  reactions.  Potassium  salts  lengthen, 
and  calcium  salts  shorten,  the  refractory  period.  Chloral  hydrate, 
after  a  short  initial  effect  in  lessening  it,  increases  the  length  of  the 
period.  W.  D.  H. 

Relative  Resistance  of  Cardiac  Muscle  and  Nerve  to 
Drugs.  Walter  J.  Meek  (  Amer.  J.  Physiol,  1908,  21,  230—235). 
— Alkaloids,  anicsthetics,  and  other  chemical  substances  produce 
paralysis  of  the  Liinulus  heart  tissues  in  the  following  order:  (1) 
ganglion,  (2)  motor  nerve  plexus,  and  (3)  muscle.  W.  D.  H. 

Creatine  and  Creatinine.  Edward  INIellanhy  (.7.  Physiol.,  1908, 
36,  447 — 487). — Among  the  many  contradictory  statements  relating 
to  the  propoition  of  creatine  to  creatinine  in  muscle,  that  of  Monari, 
who  says  that  the  latter  increases  at  the  expense  of  the  former  when 
muscle  becomes  active,  has  usually  been  regarded  as  most  trustworthy. 
It  is  now  shown  that  Monari's  technique  afforded  an  opportunity  for 
the  change  to  occur,  and,  moreover,  his  precipitates  were  impure;  and 
it  is  shown  that  creatinine  is  never  present  in  muscle  at  all  even  after 
prolonged  muscular  work  ;  the  original  amount  of  creatine  remains 
iiiialtered  after  work,  and  also,  in  frog's  muscle,  after  survival  for  three 
days.  When  the  muscle  becomes  .<-ei)tic,  all  the  creatine  disappear.s. 
Aseptic    or   antiseptic   autolysis  causes    no    change    in    creatine    or 
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creatiuine.  Gottlieb  and  Stangassinger's  statements  (Ab.str.,  19U7,  ii, 
(537)  regarding  numerous  tissue  enzymes  which  affect  these  substances 
were  in  no  single  respect  confirmecl. 

Creatine  and  creatinine  feeding  has  no  effect  on  the  creatine  of 
muscle  after  the  muscle  has  reached  a  certain  saturation  point.  In 
one  set  of  chickens  only,  the  muscular  creatine  was  slightly  increased 
by  glycocyamine  feeding,  but  this  is  not  universal.  In  early  life,  also, 
creatine  feeding  and  possibly  creatinine  feeding  increase  the  muscular 
creatine,  but  the  normal  differences  in  chickens  are  unknown,  and  this 
factor  has  to  be  eliminated  before  the  fact  can  be  established. 
Creatinine  feeding  leaves  the  muscles  still  free  from  that  substance. 

Before  the  twelfth  day  of  incubation  in  the  chick,  creatine  is 
absent  from  the  muscles  ;  after  this  date  the  liver  and  the  muscular 
creatine  develop  pari  jxissu.  After  hatching,  the  liver  still  continues 
to  grow  rapidly,  creatine  formation  increases  also,  but  muscular 
growth  is  slow. 

Invertebrate  muscle  even  when  striated  does  not  contain  creatine. 
The  invertebrate  "gland  of  the  mid-gut"  has  no  morphological  or 
physiological  connexion  with  the  vertebrate  liver. 

The  small  amount  of  creatinine  excreted  in  hepatic  disease  gives 
support  to  the  view  that  the  liver  is  responsible  for  the  formation  of 
creatinine.  The  excretion  of  creatine  in  cancer  of  the  liver  makes  it 
probable  that,  where  muscle  cells  break  down,  creatine  is  liberated 
without  conversion  into  creatinine  before  excretion.  Creatinine,  after 
the  earlier  period  of  life,  is  an  excretion  product  of  metabolism ; 
creatine  has  no  influence  on  muscular  contraction  or  on  the  passage  of 
nervous  impulses  into  muscle. 

The  general  conclusion  reached  is  that  the  liver  is  continuously 
forming  creatinine  from  substances  car-ried  to  it  by  the  blood  from 
other  organs,  and  that  in  the  developing  muscle  this  is  changed  to 
creatine  and  then,  when  the  muscle  is  saturated  with  creatine, 
creatinine  is  continuously  excreted.  If  creatine  (an  innocuous  neutral 
substance)  was  converted  by  the  muscles  into  creatinine  (a  strongly 
basic  substance)  it  would  be  contrary  to  all  that  is  known  of  the 
chemical  changes  which  occur  in  the  body.  W.  D.  H. 


Chemical  Processes  in  the  Barth-Worm.  Eunst  J.  Lesser. 
The  Ferments  of  the  Barth-Worm.  Ernst  J.  Lesser  and 
Ernst  W.  Taschenberg  {Zeitsch.  Biol,  1908,  50,  421—445, 
446—455). — During  inanition,  the  respiratory  quotient  of  the  earth- 
worm sinks.  In  the  early  stages,  fat  and  glycogen  are  used  up,  but 
later,  as  glycogen  disappears,  its  decomposition  is  relatively  small. 
The  output  of  nitrogen  remains  constant,  between  2  and  4  mg.  per 
fifteen  animals  per  day.  Products  of  incomplete  carbohydrate  break- 
down are  not  contained  in  the  excretions.  Ammonia  is  present, 
which  is  not  the  case  in  Ascaris  and  the  leech. 

The  hydrolysing  ferments  present  are  those  which  act  on  protein, 
starch,  and  glycogen,  also  invertase  and  lipase.  Catalase  and  alde- 
hyd  ise  (?)  are  present.  Lactase,  inulinase,  cytase,  tyrosinase,  and  a 
ferment  which  renders  guaiacum  blue  are  absent.  W,  D.  H. 
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The  Organic  Substance  of  the  Skeletal  Tissues  of  Anthozoa. 
II.  Gael  Th.  Mouner  {Zeitsch.  jjhysiol  Ghem.,  1908,  55,  77—83). — 
Tlie  previous  work  (A.bstr.,  1907,  ii,  283)  was  undertaken  with  the 
skeletal  tissue  of  the  Gorgonacea.  The  investigations  have  now  been 
extended  to  the  Pennatulacea,  the  Alcyonacea,  and  the  Aniipathidea. 
The  following  general  results  have  been  arrived  at.  In  all  cases  the 
halogens  are  in  organic  combination  ;  iodine  is  present  in  all  cases  (from 
traces  up  to  7%),  also  bromine  (in  quantities  of  0'25  to  4%)  with  the 
exception  of  two  Antipathidea,  and  chlorine  (generally  only  about 
0'2%).  The  variations  are  independent  of  climate,  composition  of 
sea-water,  age,  &c.,  and  also  of  the  physical  properties  of  the  skeletal 
substance.  The  organic  substance  of  the  Pennatulacean  skeleton, 
provisionally  called  Pennatulin,  differs  from  that  of  the  other 
Anthozoa  by  its  solubility  in  pepsin-hydrochloric  acid.  The  amount  of 
sulphur  in  the  skeletons  of  alL  members  of  the  group  is  so  low  that 
the  organic  substance  cannot  be  regarded  as  a  keratin.  It  is  probable 
that  halogens  are  far  more  widely  distributed  in  the  tissues  of  marine 
organisms  than  has  hitherto  been  considered  probable.  S.  B.  S, 

The  Role  of  Calcium  Salts  in  the  Mechanical  Inhibition  of 
the  Ctenophore  Swimming-plate.  Ralph  S.  Lillie  {Amer.  J. 
Physiol,  1908,  21,  200— 220).— Mechanical  stimulation  arrests  the 
activity  of  the  swimming-plate  ;  this  susceptibility  is  dependent  on 
the  presence  of  calcium  salt.s.  Strontium  and  barium  cannot  take  the 
place  of  calcium.  The  essential  action  of  the  calcium  consists  in 
decreasing  the  permeability  of  the  contractile  tissiie  to  ions. 
Mechanical  stimulation  favours  the  entrance  of  calcium  ions  into  the 
fibrils.  W.  D.  H. 

The  Nitrites  of  the  Saliva,  and  their  Origin.  Jules  Ville  and 
W.  Mestrezat  {Bull.  Soc.  chim.,  1908,  [iv],  3,  212—217).— 
Schonbein  observed,  in  1862,  that  saliva  contains  nitrites,  as  shown  by 
its  action,  when  acidified,  on  potassium  iodide  and  starch.  The  authors 
show  that  saliva,  when  obtained  pure  by  the  catlieterisation  of 
the  ducts  of  the  parotid  and  sub-maxillary  glands,  does  not  contain 
nitrites  ;  it  does,  however,  contain  nitrates  in  quantities  varying 
from  10— 300  mg.  per  litre  in  different  individuals.  The  quantities 
increase  considerably  after  ingestion  of  niti'ates  in  the  food.  The 
nitrites  in  the  saliva  are  stated  to  be  due  to  the  reducing  action  of  a 
certain  species  of  bacteria  on  the  nitrates  in  the  buccal  cavity.  These 
bacteria,  when  inoculated  in  Winogradski's  medium  containing 
nitrates  (O'l  gram  per  litre),  can  reduce  as  much  as  50%  in  twenty-four 
hours.  S.  B.  S. 

Action  of  Lymphagogues  on  the  Concentration  of 
Agglutinins  in  Serum  and  Lymph.  B.  Buaude  and  Anton  J. 
Carlson  {Amev.  J.  Physiol.,  1908,  21,  221— 229).— .Serum,  thoracic 
lymph,  neck  lymph,  and  pericardial  fluid  of  dogs  contain  agglutinins  for 
typhoid  bacilli.  The  order  named  is  the  order  of  activity.  Aqueous 
humor  and  ct^rebro-spinal  (luid  contain  no  agglutinin.  The  agglutinating 
action  runs  parallel  to  the  hemolytic  power  of  the  fluids.  In  cats,  on  the 
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other  hand,  agglutinins  are  usually  absent  from  all  the  fluids,  bub,  after 
immunisation  against  the  typhoid  bacillus,  the  fluids  have  an 
agglutinating  action,  and  the  relative  concentration  in  the  different 
fluids  is  the  same  as  in  dogs.  Lymphagogues  (strawberry-extract, 
10%  peptone,  10%  sucrose,  5%  sodium  chloride)  have  no  effect  on  the 
concentration  of  agglutinins.  W.  D.  H. 

Behaviour  of  Rennet  and  Acid  to  Human  Milk.  Ernst 
FuLD  and  Julius  Wohlgemuth  (Biochem.  Zeitsch.,  1908,  8,  376 — 377, 
Compare  Abstr.,  1907,  ii,  797). — The  authors  disagree  with  Bienen- 
f eld's  conclusion  (this  vol.,  ii,  121),  that  human  milk  cannot  be  curdled 
by  rennet,  on  several  grounds,  one  of  wliich  is  that,  if  the  amount  of 
calcium  chloride  in  the  milk  is  increased,  curdling  occurs  in  the  usual 
way.  W.  D.  H. 

Excretion  of  Sugar  in  Healthy  Men,  and  the  Estimation  of 
Small  Quantities  of  Sugar  in  Urine.  Bernhard  Schondorff 
{PJlugers  Archiv,  1908,  121,  572 — 603). — Using  large  quantities  of 
urine,  it  is  possible  to  detect  sugar  in  many  healthy  people  by  the 
Worm-MuUer  reaction,  and  even  if  this  test  is  negative,  ifc  is  still 
possible  in  many  cases  by  concentrating  the  acidified  filtrate  after 
precipitation  by  mercuric  nitrate  ;  the  sugar  can  then  be  estimated  by 
the  Fehling-Soxhlet  method.  Quantities  varying  from  0005%  upwards 
can  be  detected.  In  the  urines  of  over  three  hundred  soldiers,  95%  con- 
tained sugar,  and  in  few  cases  as  much  was  found  as  in  diabetes.  This  is 
attributed  to  diet ;  in  civilians,  who  did  not  take  so  much  carbo- 
hydrate, 85%  secreted  a  sugar-free  urine.  The  sugar  was  identified  as 
dextrose  by  means  of  its  osazone.  W.  D.  H. 

Metabolism  in  a  Case  of  Coma  under  Rectal  Feeding.  P.  P. 
Laidlaw  and  John  H.  Ryffel  {Proc.  'phyiiol.  Soc,  1908,  xlvii — slix  ; 
J.  Physiol.,  36). — Details  are  given  of  the  composition  of  urine  and 
fseces  of  a  man  in  a  state  of  coma,  who  was  fed  per  rectum.  The 
nitrogen  excretion  is  low,  and  roughly  equal  to  that  obtained  in  the 
later  stages  of  fasting.  Creatine  was  absent  from  the  urine.  Uro- 
rosein  was  present ;  this  disappeared  on  the  resumption  of  mouth 
feeding.  The  absence  of  stercobilin  in  the  faeces  suggests  that  a 
prolonged  stay  of  bile  pigments  in  the  intestine  is  favourable  to  the 
production  of  urorosein.  Zawidzky  obtained  a  substance  apparently 
identical  with  urorosein  by  oxidising  pure  urobilin.  W.  D.  H. 

Action  of  Therapeutic  Agents  on  the  Gastric  Secretion. 
III.  Action  of  Iodine  in  the  Promotion  of  Secretory  Activity. 
JoHANN  Feigl  {Biochem.  Zeitsch.,  1908,  8,  467 — 519). — Experiments 
were  made  to  determine  the  rate  of  secretion  of  gastric  juice  in  dogs 
with  a  Pawloff  fistula  after  the  ingestion  of  iodine  and  various  iodiue 
compounds.  Water  was  first  administered,  and  the  gastric  juice 
collected  and  measured,  the  quantity  excreted  in  each  half-hour  being 
noted.  As  soon  as  the  excretion  had  stopped,  the  same  quantity  of 
water  containing  iodine  or  the  iodine  compound  was  administered,  and 
the   amounts    of    secretion    measured    at    half-hourly   intervals.     The 
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administration  of  iodine  and  iodides  causes!  considerable  increase  in 
the  amount  of  secretion  ;  iodine  itself  was  particularly  powerful ; 
200  c.c.  of  water  caused  a  secretion  of  4"8  c.c.  of  gastric  juice,  the 
secretion  of  which  ceased  after  two  hours  ;  the  same  quantity  of  water, 
containing  0'05  gram  of  iodine,  caused  a  secretion  of  22"5  c.c.  of  juice, 
which  ceased  to  be  secreted  only  after  four  hours.  Potassium  iodate 
had  also  a  powerful  action.  Experiments  were  also  made  with  iodised 
fats  and  proteins.  The  fat  derivatives  acted  in  varying  ways,  some 
acting  like  the  iodides,  others  having  but  little  action.  As  a  general 
result,  it  was  found  that  the  iodine  compound  in  all  cases  when  ions 
could  be  formed,  caused  considerable  secretory  activity.  S.  B.  S. 

Biochemistry  of  Colloids.  Johann  Feigl  and  Adolf  Rollet 
(Biochem.  Zeitsch.,  1908,  G,  145 — 179). — Various  colloid  preparations  of 
metals  and  metallic  compounds  prepared  chiefly  by  Paal's  method, 
such  as  the  commercial  preparations  collargol,  lysargin  (silver 
colloid),  hygrol  (mercury  colloid),  &c.,  were  administered  to  a  dog  with 
a  Pawloff  gastric  fistula.  lu  all  cases  there  was  a  considerably 
increased  secretion  of  gastric  juice  as  compared  with  that  obtained  by 
the  administration  of  the  same  quantity  of  water  without  the  colloid. 
The  colloidal  condition  has  some  specific  action  therefore  of  promoting 
gastric  secretion  which  is  not  possessed  by  the  metals  when 
administered  in  the  form  of  ordinary  ionisable  salts.  S.  B.  S. 

Antagonistic  Action  of  Calcium  and  Magnesium  Samuel  J. 
Meltzeu  and  John  Auer  {Ptoc.  Amer.  physiol.  Soc,  1907 — 8,  xi ; 
Amer.  J.  Physiol,  21), — The  paralysis  and  anaesthesia  produced  in 
an  animal  by  the  injection  of  a  magnesium  salt  disappear  about  one 
minute  after  the  injection  of  a  calcium  salt.  In  plant  life,  also,  the 
cui'e  for  too  much  magnesium  in  the  soil  is  "  liming."  W.  D.  H. 

Action  of  Hydrocyanic  Acid  on  Protein  Katabolism. 
AiJOLF  LoEWY,  CiiAHLES  G.  L.  WoLF,  and  Emil  O.stehbeko  (Biochem. 
Zeitsch.,  1908,  8,  132  — 144).— Three  experiments  on  dogs,  which  were 
given  respectively  small,  medium,  and  large  doses  of  hydrocyanic  acid, 
are  described.  In  all  there  was  a  rise  of  nitrogenous  katabolism ;  the 
amount  of  urea  is  also  increased,  so  that  the  proportion  of  urea  to  total 
nitrogen  does  not  sink.  The  ammonia  excretion  is  very  slightly 
lessened ;  the  amount  of  urinary  creatinine  sinks  markedly,  but 
creatine  appears  also  in  the  urine  ;  the  residual  nitrogen  is  increased. 
The  relation  of  sulphates  to  total  sulphur  is  lessened,  and  the  total 
phosphorus  rises.  \y_  d_  jj^ 

Action  of  Benzidine  on  the  Animal  Body.  Oscar  Adler 
(Arch.  exp.  I'nth.  J'hnrw.,  1908,  58,  167  — 197).— Symptoms  of  intoxi- 
cation are  produced  iu  a  dog  by  doses  of  1  to  3  grams  of  benzidine,  as 
such  or  as  a  .'■alt,  su.spended,  or  di.'-solved,  in  water  or  alcohol ;  they 
are  the  same  whether  the  drug  is  given  l)y  stomach-tube  or  by 
subcutaneous  injection.  Vomiting  first  set.s  in,'  followed  by  symptoms 
indicating  excessive  excitement,  of  the  motor  centres,  and  analogous 
to  those  produced  by  cocaine  poisoning.     A  condition  of  fatigue  "and 
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bouinolency  follows,  and  the  animal  dies  generally  after  a  period  of 
several  days  ;  recovery  is,  however,  possible.  These  symptoms  were 
accompanied  by  glycosuria  and,  in  the  case  of  rabbits,  blood-corpuscles 
appeared  in  the  urine  containing  a  changed  blood-pigment,  which  is 
insoluble  in  water,  and  in  the  case  both  of  rabbits  and  dogs  an 
abnormal  urinary  pigment  was  formed.  Very  little,  if  any,  unchanged 
benzidine  is  recovero  1  in  the  urine,  but  a  substance  has  been  isolated 
melting  between  130°  and  138°  of  the  formula  Ci2Hc(OH)2(NH2)2, 
which  is  presumably  4  :  4'-diaminodihydroxydiphenyl.  S.  B.   S. 

Purgative  Action  of  Phenolphthalein  and  of  its  Disodium 
Derivative.  C.  Fleig  {Compt.  rend.,  1908,  146,  367— 370).— The 
action,  which  is  much  more  marked  on  man  than  on  animals,  is  due  to 
increased  secretion  and  not  to  increased  peristalsis.  The  disodium 
derivative  is  soluble  in  water,  and  is  more  active  than  the  parent 
substance;  it  can  be  given  hypodermically.  G.  B. 

Effect  of  Strychnine  on  Muscular  Work.  P.  C.  Varrier-Jones 
[J.  Physiol.,  1908,  36,  435 — 446). — Ergographic  experiments  on  man 
show  that  small  doses  of  strychnine  produce  an  immediate  increase  in 
the  power  to  do  work,  especially  if  the  drug  is  taken  early  in  the  day. 
A  fall  then  follows,  and  the  capacity  remains  subnormal  for  hours.  The 
effect  of  successive  doses  is  cumulative.  It  is  suggested  that  the 
effects  are  produced  by  a  diminution  of  the  resistance  of  the  spinal 
cord  to  the  entry  of  sensory  impulses,  and  the  after  effect  may  be 
due  either  to  the  poisonous  action  of  the  drug  or  to  pui^e  fatigue. 

W.  D.  H. 

Chemistry  of  the  Infundibular  Portion  of  the  Pituitary 
Body.  Thomas  B.  Aldrich  (Proc.  Amer.  j^hysiol.  Soc,  1907 — 8, 
xxiii — xxiv ;  Amer.  J.  Physiol.,  21). — A  crystalline  picrate  of  the 
substance  which  raises  blood-pressure  was  prepared  from  the  extract 
of  the  infundibulum,  which  had  previously  been  freed  from  protein. 
The  sulphate  was  prepared  from  the  picrate.  Both  these  salts  raise 
blood-pressure.     Platinum  chloride  also  gives  a  double  salt. 

^Y.  D.  H. 

The  Sensory  Nerves  of  the  Heart  and  Vessels  as  a  Factor 
in  Determining  the  Action  of  Drugs.  D.  E.  Jackson  and 
Samuel  A.  Matthews  {Amer.  J.  Physiol.,  1908,  21,  255—258).— 
The  fall  of  blood-pressure  in  eirly  stages  of  aconitine  poisonin^g  is 
too  great  to  be  accounted  for  by  the  cardiac  weakness,  and  the  vaso- 
motor nerves  respond  well  on  stimulation.  Some  experiments  recorded 
seem  to  confirm  the  suggestion  that  the  alkaloid  acts  on  the  termina- 
tions of  the  depressor  nerve,  and  there  are  indications  that  other 
sensory  nerve-endings  may  be  affected.  W.  D.  H. 

The  Action  of  Cobra  Venom  in  Destroying  Complement. 
Julius  Morgenroth  and  R.  Kaya  {Biochem.  Zeitsch.,  1908,  8, 
378 — -382). — The  disappearance  of  complement  from  serum  under  the 
influence  of  snake  poison   is   due  either  to  the  action  of   a  ferment  in 
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the  latter  which  destroys  the  former,  or  to  a  combination  between  the 
amboceptor  of  the  venom  and  the  complement  of  the  serum  to  form  an 
inactive  compound.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Laws  of  Disinfection.  Haekiette  Chick  (J.  Hygiene,  1908,  8, 
92 — 158). — In  anthrax  spores,  the  disinfection  process  obeys  the 
equation  for  a  unimolecular  reaction  if  "  concentration  of  reacting 
substance"  is  replaced  by  "numbers  of  surviving  bacteria,"  In 
Jj.  paratyphosus  this  law  does  not  hold,  for  the  younger  bacteria  are 
more  resistant  than  the  others.  The  pi^ocess  is  influenced  by  tempera- 
ture, and  the  equation  of  Arrhenius  can  be  applied  ;  from  this  follows 
the  advantage  of  using  warm  solutions  in  practical  disinfection.  In 
the  case  of  some  metallic  disinfectants,  the  metallic  ion  appears  to  be 
the  active  agent.  In  disinfection  with  mercuric  chloride,  a  toxic 
compound  is  formed  between  the  metal  and  the  substance  of  the 
bacterial  cell.  This  compound  prevents  further  growth,  but  vitality 
can  be  restored  by  a  large  excess  of  soluble  sulphide.  W.  D.  H. 

Relative  Efficiency  of  Filters.  William  Bulloch,  J.  A.  Cbaw, 
and  E.  E.  Atkin.  Grain  of  Filters  and  Growth  of  Bacteria 
through  Them.  J.  A.  Craw  {/.  Hygiene,  1908,  8,  63—69, 
70 — 74). — Of  the  filters  tested,  the  Doulton  filters  alone  prevented  the 
direct  tiansmission  of  micro-organisms.  Berkefold  filters  and  Shxde 
and  Brownlow  filters  gave  contaminated  filtrates  within  fifteen 
minutes  of  the  commencement  of  filtration.  Striking  photomicro- 
gi-aphs  of  the  size  of  the  pores  in  the  filters  show  that  this  is 
inversely  proportional  to  the  etficiency  of  the  filters,  W.  D.  H. 

Micro-organisms  Oxidising  Hydrogen.  II.  Bronislaw 
NiKi,EWSKi  {Centr.  Bald.  Par.,  1908,  20,  ii,  469—473.  Compare 
Abstr.,  1907,  ii,  380). — The  condeni-ation  of  hydrogen  and  oxygen  by 
the  soil  is  due  to  two  organisms,  living  symbiotically  and  together 
constituting  the  membrane  formed  on  mineral  solutions  in  an  oxygen- 
liydrogen  atmosphere.  The  fact  that  neither  organism  when  grown 
by  itself  can  oxidise  hydrogen,  and  that  morphologically  they  greatly 
resemble  each  other,  accounts  for  the  difiiculties  of  obtaining  a  pure 
culture.  The  author  doubts  the  identification  of  Kaserer's  organism 
(Abstr.,  1906,  ii,  113,  697)  with  BaciUus  oligocarhophihis ;  in  his  own 
cultures,  he  never  observed  nitrification,  nor  did  jirowth  take  place 
in  a  carbon  monoxide  atmosphere,  as  described  by  Kaserer,  In  spite 
of  these  differences,  the  author  regards  liis  organism  as  probably 
identical  with  th:it  of  Kaserer,  and  probablv  al.so  with  that  of 
Nabukich  and  LebedelT  (Abstr.,  1907,  ii,  43).      "  G.  B. 
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Survival  of  Bacillus  Typhosus  in  Soil.  W.  Mair  (./.  Hygiene, 
1908,  8,  37 — 47). — The  typhoid  bacillus  survives  in  soil  for  seventy  to 
eighty  clays,  but  there  is  no  evidence  that  it  multiplies  and  leads  a 
saprophytic  existence  there.  If  the  soil  has  been  sterilised  previously 
by  steam  under  pressure,  the  bacillus  dies  out  more  rapidly  (eleven 
days),  but  this  does  not  obtain  in  all  cases.  Sterilisation  apparently 
produces  bactericidal  subjtances.  W.  D.  H. 

Chemical  Constitution  and  Biological  Properties  of  the 
Protoplasm  of  Koch's  Bacillus.  Jules  Auclair  and  Louis  Paris 
{Compt.  rend.,  1908,  146,  301— 303).— Tubercle  bacilli  were  freed 
from  soluble  proteins  and  from  the  fatty  wax,  and  then  extracted  at 
80°  with  concentrated  acetic  acid  ;  on  almost  completely  neutralising 
the  extract  with  sodium  hydroxide,  flakes  are  precipitated  which 
resemble  a  nucleo-casein.  When  injected  in  doses  of  1  mg.,  this 
hacillo-casein  produces  small  tumours  in  the  rabbit  and  the  guinea-pig. 
It  and  the  fatty  wax  are  the  essential  poisons  of  tubercle  bacilli. 

G.  B. 

Nitrification.  Leslie  C.  Coleman  {Centr.  Bakt.  Par.,  1908,  ii,  20, 
401 — 420,  484 — 513). — In  accordance  with  Bazarewski's  lesults,  it  was 
found  that  nitiification  in  non-sterilised  soil  may  be  considerably  in- 
creased by  small  amounts  of  dextrose  (to  0"5%).  The  greatest  effect  is 
produced  in  the  second  and  third  weeks  ;  subsequently  the  effect 
diminishes,  whilst  denitrification,  due  to  organic  matter,  increases. 

Sucrose,  glycerol,  and  lactose  in  small  amounts  seem  to  have  a 
favourable  effect  ;  no  effect  was  detected  in  the  case  of  calcium  butyrate 
whilst  calcium  acetate  seems  to  retard  nitritication.  Peptone  and  urea 
(0'5%  and  0'75%  respectively)  greatly  retard  nitrification. 

Nitrification  in  a  loam  was  most  active  in  presence  of  16%  of 
water,  and  was  much  retarded  when  the  amount  of  water  was  i-educed 
to  10%  or  increased  to  26% ;  in  presence  of  an  excess  of  water,  dextrose 
is  injurious  instead  of  beneficial. 

Approximately  pure  cultures  of  nitrate  and  nitrite  organisms  in 
sterilised  sand  or  soil  are  rendered  more  active  by  0  02 — 0  05%  of 
dextrose  ;  under  similar  conditions,  pure  cultures  of  the  nitrate  organism 
seem  to  acquire  increased  activity  in  presence  of  0  05%  of  dextrose.  A 
supply  of  carbon  dioxide  is  necessary  in  presence,  as  in  the  absence,  of 
dextrose. 

Carbon  disulphide  has  at  first  a  very  decided  retarding  action  on 
nitrification  ;  subsequently,  nitrification  is  increased,  owing  no  doubt 
to  a  stimulating  action.  N.  H.  J.  M. 

Carbohydrates  of  Yeast.  Wilhelm  Meigen  and  A.  Spreng 
{Zeitsch.  physiol.  Chem.,  1908,  55,  48—73). — Two  carbohydrates  can 
be  obtained  from  the  cell  membrane  of  yeast,  "  yeast  gum  "  and  "  yeast 
cellulose."  The  yeast  gum  has  been  prepared  in  difi'erent  ways,  such 
as  by  boiling  the  yeast  with  water  (Nageli  and  Low,  Bechamp,  and 
Schiitzenberger),  by  boiling  with  chalk  (Hessenland),  and  by  boiling 
with  dilute  potassium  hydroxide  and  precipitation  of  the  poly- 
saccharide with  Fehling's  solution  (Salkowski).     The  preparations  so 
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obtained  show  different  specific  rotations  varying  fi^om  47*6°  to  98-2". 
This  is  due  to  the  fact  that  the  "  yeast  gum  "  obtained  by  different 
processes  contains  adaiixtures  of  other  substances,  such  as  proteins, 
glycogen,  and  hemicelkilose.  Salkowski's  method  gives  the  purest 
preparation  (with  od  91-1°).  Hydrolysis  Avith  3%  sulphuric  acid 
gives  a  mixture  of  mannose  and  dextrose  in  the  moleoular  proportions 
of  2:1,     Pentoses  seem  to  be  absent. 

Two  other  carbohydrates  were  prepared  from  the  yeast  in  the 
following  way. 

The  yeast  was  treated  for  six  months  with  0-25%  potassium 
hydroxide,  which  was  changed  at  intervals.  The  residue  was  re- 
peatedly treated  with  alcohol,  until  the  water  was  removed,  and  then 
dried.  This  preparation  f^ave  a  brown  colour  with  iodine  and  sulphuric 
acid,  and  also  with  iodine  dissolved  in  potassium  iodide ;  it  was 
insoluble  in  ammoniacal  copper  hydroxide  solution.  On  treatment 
with  3%  sulphuric  acid  (20  times  the  quantity  for  ten  hours),  or  with 
15%  sodium  hydroxide  (for  four  hours),  two-thirds  of  the  quantity 
went  into  solution  ;  on  evaporation  of  the  solution  and  addition  of 
alcohol,  a  carbohydrate  was  precipitated  which,  after  purification,  had 
a  rotatory  power  of  +113°;  it  gave  no  precipitate  with  Fehling's 
.solution,  but  a  precipitate  with  lead  acetate  and  biryta  water.  It 
differs  therefore  from  the  yeast  gum.  On  hydrolysis,  it  yields  only 
dextrose.  This  substance  is,  then,  yeast  dextrose,  and  seems  to  be 
identical  with  Salkowski's  erythro-cellulose. 

The  insoluble  residue  from  the  hydrolysis  with  3%  sulphuric  acid,  or 
15%  sodium  hydroxide,  is  another  hydrocarbon,  yeast  cellulose  ;  on 
hydrolysis  in  the  cold  with  80%  sulphuric  acid,  it  yields  mannose  and 
dextrose  in  approximately  equal  molecular  proportions  ;  it  seems  to  be 
identical  with  Salkowski's  achroo-cellulose.  It  does  not  give,  however, 
the  typical  cellulose  reactions,  and  is  not  present  in  the  yeast  cell  in 
this  form,  but  is  produced  from  the  original  hydrocarbons  by  hydrolysis. 

S.  B.  S. 

The  Influence  of  the  Chemical  Constitution  of  the  Nitro- 
genous Nutriment  on  the  Fermentative  Action  and  Growth 
of  Certain  Fungi.  II.  Hans  Pringsiieim  [Biochem.  Zeitsch.,  1908, 
8,  119 — -127.  Compare  Abstr.,  1907,  ii,  44). — As  in  the  case  of  yeast, 
the  capability  of  producing  the  alcoholic  fermentation,  being  due  to 
the  presence  of  amino-acid  groups,  is  true  also  for  the  fungi  lihizopus 
tonkinensis,  Mucor  racemosuf,  and  Torula  /,  but  is  not  the  case  for 
Allescheria  Gayoini  or  Torul'i  V.  As  was  found  also  by  Czapek  for 
Aspergillus  nujer,  this  source  of  nitrogen  favours  the  growth  of 
Ii.  tonkinensis,  M.  race mosus  and  Torula  I"",  but  not  of  A.  Gayonii. 

W.  D.  H. 

Formation  of  Fusel  Oil  by  Certain  Fungi.  Hans  Puinosiieim 
{Biochem.  Zeilsch.,  1908,  8,  128— 1  31).— Various  fungi  which  produce 
the  alcoholic  fermentation  were  investigated.  All  of  these  possess  the 
power  of  converting  leucine  into  amyl  alcoiiol,  and  the  smaller  the 
amount  of  ethyl  alcoiiol  formed  the  riclier  it  is  in  fusel  oil. 

W.  D.  H. 


f 
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Fixation  of  Zinc  by  Sterigmatocystis  nigra.  Mauuioe 
Javillier  {Compt.  rend.,  1908,  146,  365— 367).— The  growth  of  this 
Vixo\x\.^  {  =  Aspergillus)  is  stimulated  by  minute  traces  of  zinc,  up  to 
1  part  in  10,000,000  parts  of  the  culture  fluid.  At  higher  concentra- 
tions up  to  1  in  250,000,  growth  is  not  accelerated  any  further,  but 
the  fungus  assimilates,  nevertheless,  the  whole  of  the  zinc,  which  no 
doubt  is  useful.  From  concentrations  of  1/250,000  to  1/25,000,  a 
portion  of  the  zinc  is  absorbed,  the  excess  being  harmless.  In  solutions 
containing  more  than  1  part  in  25,000,  t\\Q  Aspergillus  no  longer  attains 
its  normal  weight.  Although  the  beneficial  effect  of  traces  of  zinc 
(and  of  other  poisonous  metals)  is  well  known,  the  direct  proof  of 
the  fixation  of  the  zinc  is  now  given  for  the  first  time.  G.  B. 

Active  Principles  of  the  Fruit  of  an  African  Strychnos. 
Alexandre  Hebert  (/.  Pharm.  Chim.,  1908,  [vi],  27,  151 — 155). — 
The  fruit  of  Strychnos  aculeata,  from  the  Ivory  coast  of  Africa, 
contains  neither  strychnine  nor  curarine,  ibut  traces  of  brucine.  It 
contains  in  addition  an  active  principle,  which  is  non-volatile  with 
steam  and  is  toxic  to  fish,  but  not  to  mammals.  It  exerts  this  toxic 
action  in  doses  corresponding  with  1  part  of  the  fruit  in  10,000  parts 
of  water.  S.  B.  S. 

Chemical  and  Bacteriological  Effects  of  Liming.  Edward 
B.  VooRHEEs,  Jacob  G.  Ltpman,  and  Percy  E.  Brown  (New  Jersey 
Agric.  Exper.  Stat.  BuL,  1907,  210). — Experiments  on  the  effect  of 
burnt  lime  and  calcium  carbonate  on  oats  and  crimson  clover  grown  in 
boxes  containing  50  lb.  of  a  market  garden  soil  somewhat  sandy  and  of 
a  red  shale  arable  soil  respectively. 

Iq  many  cases,  the  application  of  lime  reduced  the  yield  of  dry 
matter  and  increased  the  yield  of  nitrogen  ;  magnesian  lime  caused  a 
greater  depression  in  the  yield  of  dry  matter  than  non-magnesian 
lime.  On  the  other  hand,  ammonification  and  nitrification  were 
promoted  by  liming,  and  more  by  magnesian  than  by  non-magnesian 
lime. 

The  amounts  of  lime  applied  were  not  sufiicient  seriously  to  affect 
the  CaO/MgO  ratio.  The  diminished  yield  of  dry  matter  under  the 
influence  of  lime  is  attributed  to  a  decreased  supply  of  available 
phosphoric  acid,  accumulation  of  injurious  substances  due  to  bactex'ial 
activity  being  increased  by  the  lime,  or  to  the  utilisation  of  plant-food 
by  the  increased  numbers  of  soil  organisms.  Actual  countings  by  the 
plate  method  and  by  Ililtnev  and  Stormer's  dilution  method  showed 
an  enormous  increase  of  soil  organisms  under  the  influence  of  soil 
treatment.  N.  H.  J.  M. 

Proteins  of  Rice.  Otto  RosENHEiRf  and  S.  Kajiura  {Proc.  physiol. 
Soc,  1908,  liv— lv;V.  Physiol.,  36). — Kice  yields  7%  of  total  protein, 
of  which  0-14%  is  a  globulin,  0'04%  an  albumin,  and  the  remainder  a 
protein,  which  like  the  glutenin  of  wheat  is  soluble  only  in  dilute 
alkali ;  the  name  oryzenin  is  suggested  for  it.  It  gives  all  the  usual 
protein  colour  reactions.     The   almost  complete  absence  of  a  gliadin 
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(or  alcohol-soluble  protein)  explains  why  rice  is  unsuitable  for 
making  dough  and  bread.  The  addition  of  barley  to  rice  diet 
prevents  outbreaks  of  Beri-beri.  It  is  suggested  that  the  increased 
supply  of  glutamic  acid  in  hordein  (the  alcohol-soluble  protein  of 
barley)  may  partly  explain  this.  W.  D.  H. 
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Detection  of  Free  Hydrochloric  Acid  in  the  Stomach 
Contents.  F.  A.  Steensma  {Biochem.  Zeitsch.,  1908,  8,  210 — 211). 
— I'he  following  modification  of  the  Giinzberg  solution  is  recom- 
mended :  phloridzin,  2  grams,  vanillin,  1  gram,  absolute  alcohol,  30  c.c. 
To  carry  out  the  test,  the  inverted  cover  of  a  crucible  is  placed  on 
a  water-bath  and  warmed.  "When  hot,  a  drop  of  the  reagent  is  added  ; 
the  alcohol  evaporates,  and  leaves  a  faint  yellow  ring.  In  the  middle 
of  this  ring,  where  there  is  no  reagent,  one  or  two  drops  of  the  liquid 
under  investigation  are  placed.  If  hydrochloric  acid  is  present,  a 
bright  red  edge  will  form  on  the  inside  of  the  yellow  ring  on  evapora- 
tion ;  if  only  small  quantities  of  hydrochloric  acid  ai-e  present,  only 
a  thin  red  line  will  be  formed.  The  reagent  will  not  keep  long,  and 
should  be  freshly  made  for  the  test,  especially  if  methyl  alcohol  is 
employed  instead  of  ethyl  alcohol.  S.  B.  S. 

Fluorine  in  (Enological  Products.  P.  Carles  [Ann.  Chim. 
anal.,  1908,  13,  102 — 104). — The  author  calls  attention  to  the  fact 
that  traces  of  Huorine  compounds  may  be  introduced  into  wines  by 
the  use  of  animal  charcoal,  some  kinds  of  tannins  (China  galls), 
clarifying  agents  (gelatins)  to  which  hydrofluosilicic  acid  has  been 
added  as  a  preservative,  &e,  L.  de  K. 

Detection  of  Hydrogen  Peroxide  in  Milk.  E.  Feder  {Zeitsch. 
Nahr.  Genussin.,  1908,  15,  234— 23G).— The  presence  of  0-01%  of 
hydrogen  peroxide  in  milk  may  he  detected  by  heating  5  c.c.  of  the  milk, 
5  c.c.  of  hydrochloric  acid,  D  1'19,  and  1  drop  of  dilute  formaldehyde 
solution  to  a  temperature  of  about  60°  for  three  or  four  minutes.  If 
hydrogen  peroxide  is  px-esent,  a  violet  coloration  is  obtained.  Fresh 
milk  treated  in  the  same  way  gives  a  yellow  coloration.  Other 
substance.^',  however,  besides  hydrogen  peroxide  give  a  violet  coloration 
when  heated  with  milk  and  hydrochloric  acid  in  the  presence  of 
forniahlehyde.  Of  these,  nitfic  and  nitrous  acids  may  be  mentioned. 
Milk  containing  added  water  may  give  a  coloration,  indicating  the 
presence  of  hydrogen  peroxide,  but  in  reality  due  to  the  nitrous  acid 
(nitrite)  introduced  along  with  the  water.  In  testing  watered  milk, 
the  presence  or  absence  of  nitrons  acid  should  therefore  be  established 
by  moans  of  other  tests.  VV.  P.  S. 
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Estimation  of  Small  Quantities  of  Oxygen  and  Carbon 
'  Dioxide  in  Small  Volumes  of  Saline  Solutions.  Thomas  G. 
Brodie  and  Winifred  C.  Cullis  {J.  Physiol,  1908,  36,  405—413).— 
A  simple  method  is  described  of  boiling  oif  and  collecting  the  gases 
from  small  amounts  of  oxygenated  Kinger's  solution  used  to  perfuse 
surviving  organs.  The  gas  bubble  is  then  introduced  into  a  carefully- 
calibrated  capillary  tube,  and  its  length  measured  ;  potassium  hydroxide 
is  then  inti'oduced  to  absorb  the  carbon  dioxide,  and  an  alkaline 
solution  of  pyrogallol  acid  to  absorb  the  oxygen  ;  the  diminution  of  the 
length  of  the  bubble  is  a  measure  in  each  case  of  the  amount  of 
gas  absorbed;  the  j&ual  residue  is  nitrogen.  W.  D.  H. 

Differential  Method  of  Blood-Gas  Analysis.  Joseph  Baecroft 
(Proc.  physiol.  Soc,  1908,  Hi;  J.  Physiol.,  36). — Equal  quantities  of 
venous  and  arterial  blood  in  separate  bottles  are  connected  to  the 
manometer  of  the  Barcroft-Haldane  apparatus.  The  blood  is  then  laked 
as  usual,  potassium  ferricyanide  added,  and  the  oxygen  liberated. 
The  diiference  of  the  levels  in  the  6uid  in  the  manometer  is  a  measure 
of  the  amounts  of  oxygen  in  the  two  fluids.  The  carbon  dioxide  can 
then  be  liberated  by  tartaric  acid,  and  another  reading  taken.  For 
oxygen  estimation,  the  ferricyanide  may  be  omitted,  and  the  two 
samples  of  laked  blood  simply  shaken  with  the  air  ;  both  samples  will 
then  saturate  themselves  with  oxygen,  and  the  same  difference  of 
level  will  be  produced.  W.  D.  H. 

Estimation  of  Gases  in  Human  Blood  by  the  Chemical 
Method.  Joseph  Baecroft  and  P.  Moeawitz  {Proc.  physiol.  Sac, 
1908,  Ivi ;  J.  Physiol.,  36). — Doubt  has  been  expressed  as  to  whether 
the  ferricyanide  method  is  efficient  for  human  blood.  The  present 
sei"ies  of  experiments  on  five  persons  shows  that  it  is.  W.  D.  H. 

New  Process  for  the  Estimation  of  Sulphur  in  Organic 
Substances.  Isidore  Bay  {Camp,  rend.,  1908,  146,  333 — 334). — 
The  substance  is  heated  in  a  tube  with  sodium  carbonate  and  mag- 
nesia ;  a  current  of  oxjgen.  is  passed  through  the  tube  during  the 
combustion,  and  the  sulphuric  acid  formed  is  estimated  subsequently 
hy  dissolving  the  contents  of  the  tube  in  dilute  hydrochloric  acid  and 
precipitating  with  bai'ium  chloride.  The  combustion  tube  may  be 
tilled  as  follows  :  firstly,  a  plug  of  asbestos  3  cm.  in  length  ;  then  10 
cm.  of  a  mixture  consisting  of  equal  weights  of  sodium  carbonate  and 
magnesia  ;  next,  the  substance  to  be  analysed  mixed  with  sodium  car- 
bonate and  magnesia,  and,  finally,  another  layer  of  the  mixture  of  sodium 
carbonate  and  magnesia  about  20  cm.  in  length,  a  second  plug  of 
asbestos  being  employed  to  close  this  end  of  the  tube.  The  exit  end 
of  the  tube  may  be  connected  with  a  Liebig  bulb  containing  sodium 
hydroxide  and  bi'omine  to  prevent  any  loss  of,  volatile  sulphur  com- 
pounds. The  quantity,  if  any,  of  sulphuric  acid  yielded  by  the  sodium 
carbonate  and  magnesia  must  be  estimated  separately  and  deducted 
from  the  result  obtained.  The  process  is  suitable  for  the  estimation  of 
sulphur  in  mercaptans,  ethyl  sulphide,  allylthiocarbimide,  tliiophen, 
&c.  In  the  case  of  liquids,  the  substance  is  introduced  into  the  com- 
bustion tube  in  a  small  glass  tube.  W.  P.  S. 
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Detection  of  Sodium  Sulphite  in  the  Presence  of  Sulphate 
and  Thiosulphate.  Frank  E.  Weston  and  0.  W.  Jeffreys  {Chem. 
News,  1908,  97,  85). — The  solution  is  precipitated  by  means  of  lead 
nitrate  or  acetate,  the  precipitate  is  washed  by  decantation,  and 
treated  with  iV-thiosulphate.  The  lead  sulphate  and  thiosulphate 
dissolve,  Avhilst  lead  sulphite  is  insoluble. 

The  precipitate  is  washed  and  then  treated  with  a  little  dilute 
sulphuric  acid.  The  solution  now  contains  sulphur  dioxide,  which  is 
tested  for  in  the  usual  way  by  the  odour,  or  by  means  of  perman- 
ganate, &C.  L.  DE  K. 

Estimation  of  Ammonia  in  Water.  A.  Ronchese  (/.  Pharm. 
Chim.,  1908,  27,  [vi],  231—235  ;  Bull.  Soc.  chim.,  1908,  [iv],  3, 
362— 366).— The  method  described  previously  (Abstr.,  1907,  ii,  651) 
may  be  applied  to  the  estimation  of  ammonia  in  water.  From  250  c.c. 
to  1  litre  of  the  water  are  acidified  with  sulphuric  acid  and  evaporated 
to  a  volume  of  about  40  c.c. ;  the  solution  is  then  neutralised,  using 
phenolphthalein  as  indicator,  and  4  c.c.  of  a  neutral  20%  formaldehyde 
solution  are  added.  The  solution  is  next  titrated  with  iV^/lOO  sodium 
hydroxide  solution  until  the  pink  coloration  reappears.  Owing  to 
the  influence  of  the  ammonium  salts  on  the  indicator,  a  correction  is 
applied  to  the  number  of  c.c.  of  alkali  required  for  the  titration, 
O'i  c.c.  being  added  for  every  3  c.c.  of  NjlOO  sodium  hydroxide  used. 

W.  P.  S. 

Nitrates,  Nitrites,  and  Ammonia  in  Sea-water.  Wilhelm  E. 
Ringer  and  Mej.  I.  M.  P.  Klingen  {Chem.  Weekblad,  1908,  5, 
147 — 168). — The  authors  review  the  methods  employed  in  the  estima- 
tion of  nitrates,  nitrites,  and  ammonia  in  sea- water,  basiug  their 
criticisms  on  the  results  of  experiments  carried  out  Avith  artificial 
solutions  of  known  strength  and  with  numerous  samples  of  sea-water 
from  various  places  on  the  coast  of  Holland.  A.  J.  W. 

Volumetric  Estimation  of  Phosphoric  Oxide  by  Uranium. 

Fernand  Eepiton  [Chem.  Zentr.,  1907,  ii,  2078;  from  Mon,  Sci., 
1907,  [iv],  21,  ii,  753 — ^754). — A  modification  of  JMalot's  cochineal 
process.  Tincture  of  cochineal  is  prepared  by  boiling  powdei-ed 
cochineal  with  100  c.c.  of  water  for  an  hour,  replacing  the  loss  by 
evaporation,  and  heating  again  to  boiling.  When  cold,  50  c.c.  of 
alcohol  are  added,  and  the  solution  is  filtered.  The  phosphate  solution 
to  be  tested  is  mixed  with  5  c.c.  of  sodium  acetate  solution,  diluted 
to  100  c.c,  heated  to  boiling,  and  mixed  with  a  few  drops  of  the 
indicator.  Uranium  solution  is  then  run  in  until  the  solution,  after 
first  turning  dark  and  then  brick-red,  changes  suddenly  to  dull  green. 
In  order  to  make  the  necessary  correction,  an  experiment  is  made  by 
titrating  under  the  same  conditions  a  suspension  of  uranyl  phosphate, 
when  about  02 — 03  c.c.  of  uranium  solution  will  be  required  to  effect 
the  change  in  colour.  L.  de  K, 

Estimation  of  Carbon  in  Irons.  Lucien  L.  de  Koninck  and 
E.  von  WiNiwAUTKii  {/iulL  AW.  c/iivi.  Jiehj.,  1908,  22,  104—105).— 
It  is  proposed   to   burn   the   iron    with    lead   borate   in   a  current  of 
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oxygen,  and  to  estimate  the  carbon  dioxide  formed  by  any  suitable 
means.  L.  de  K. 

New  Experiences  in  the  Simplified  Method  of  Elementary 
Analysis.  Max  Dennstedt  {Ber.,  1908,  41,  600 — 604.  Compare 
Abstr.,  1907,  ii,  986). — The  author  gives  a  detailed  account  of  the 
precautions  to  be  taken  in  the  analysis  of  difficultly  combustible 
substances,  of  substances  containing  halogens  or  sulphur,  and  in  the 
use  of  commercial  calcium  chloride  and  soda-lime.  C.  S. 

Estimation  of  Potassium  by  the  Perchloric  Acid  Method 
in  Manures,  Dung,  Soils,  and  Vegetable  Substances,  &c. 
Vincent  Schenke  [Landw.  Versuchs.  Stat.,  1908,  68,  61 — 65. 
Compare  Abstr.,  1907,  ii,  910). — Th.e  acid  solution,  to  which  sulphuric 
acid  should  be  added  if  not  already  present,  is  evaporated  and  ignited 
at  a  low  red  heat,  and  the  cold  residue  repeatedly  rubbed  and  then 
digested  with  hot  water  and  2 — 3  c.c.  of  5%  hydrogen  chloride.  It  is 
then  washed  into  a  measuring  flask,  heated,  and  treated  with  a  very 
slight  excess  of  10%  barium  chloride.  When  the  amount  of  barium 
sulphate  is  small,  as  in  the  case  of  straws  and  grain,  filtration  is 
unnecessary  ;  phenolphthalein  is  added  and  then  milk  of  lim&,  until 
strongly  reddened,  to  precipitate  phosphates,  &c.  After  half  an  hour, 
an  aliquot  portion  is  acidified  with  hydrochloric  acid,  evaporated  to  a 
smaller  volume,  and  treated  with  a  suitable  amount  (5  c.c.  or  more)  of 
20%  perchloric  acid. 

A  number  of  determinations  made  by  the  above  method  are  given, 
as  well  as  by  the  less  expeditious  modification  in  which  ammonia  and 
ammonium  carbonate  are  employed.  Concordant  results  were 
obtained  by  the  two  methods,  those  by  the  lime  precipitation  method 
being,  as  a  rule,  slightly  higher. 

It  is  important  to  avoid  adding  more  than  a  very  slight  excess  of 
10%  barium  chloride,  and  to  employ  only  about  2  c.c.  of  5%  hydro- 
chloric acid  to  dissolve  the  ignited  substance.  N.  H.  J.  M. 

Separation  of  Silver  Chloride  from  Silver  Iodide.  Henri 
Baubigny  {Compt.  rend.,  1908,  146,  335— 336).— Whilst  the  method 
described  by  Hager  (Zeifsch.  anal.  Chem.,  1871,  10,  341)  for  the 
separation  of  silver  chloride,  iodide,  and  bromide  from  each  other 
yields  only  approximately  accurate  results,  the  author  finds  that  a 
modification  of  the  method  gives  trustworthy  figures  if  the  chloride 
and  iodide  alone  are  present.  The  precipitate  consisting  of  the  two 
silver  salts  (chloride  and  iodide)  is  treated  for  a  few  minutes  at  a 
temperature  of  70°  to  80°  with  about  100  c.c.  of  a  solution  containing 
100  grams  of  ammonium  sesquicarbonate  and  20  c.c.  of  20%  ammonia 
per  litre.  The  mixture  is  then  cooled,  the  clear  solution  is  decanted 
on  to  a  filter,  and  the  residue  is  once  more  extracted  with  the 
ammoniacal  solution.  The  residue,  which  now  consists  solely  of 
silver  iodide,  is  poured  on  the  filter,  washed  with  the  ammoniacal 
solution  diluted  with  an  equal  volume  of  water,  dried,  and  weighed. 
The  silver  chloride  is  separated  from  the  filtrate  by  the  addition  of 
nitric  acid,  and  estimated  in  the  usual  manner.  W.  P.  S. 

VOL.  XCIV.  ii.  22 
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Barium  Arsenite  and  Arsenate.  Leopold  Eosenthaler 
{Chem.  Zentr.,  1907,  ii,  2078;  from  Apoth.  Zeit.,  1907,  22,  982).— 
Barium  may  be  precipitated  quantitatively  by  arsenious  acid  in  the 
presence  of  ammonia,  but  not  by  arsenic  acid  unless  sodium  hydroxide 
is  substituted  for  the  ammonia. 

Conversely,  arsenious  and  arsenic  acids  may  be  precipitated  quan- 
titatively by  barium  chloride  with  addition  of  ammonia  or  of  sodium 
hydroxide  respectively.  L.  de  K. 

Electrolytic  Analysis.  Fritz  Foerster  {Zeitsch.  Elektrochem., 
1908,  14,  90— 93).— A  reply  to  Classen  and  to  Fischer  (this  vol.,  ii, 
226).  T.  E. 

New  Method  of  Qualitative  Analysis  of  the  Metals  of 
the  Second  Group  without  using  Hydrogen  Sulphide  or 
Ammonium  Sulphide.  Ettore  Selvatici  {Boll.  chim.  farm.,  1908, 
47,  73—79.  Compare  Tarugi  and  Schiff,  Abstr.,  1895,  ii,  84).— The 
precipitation  of  the  metals  of  the  second  group  by  means  of  hydrogen 
sulphide  in  presence  of  hydrochloric  acid  is  only  complete  under  certain 
conditions  of  acidity,  temperature,  and  concentration,  which  cannot 
always  be  determined  exactly.  Further,  cupric  sulphide  dissolves  to 
some  extent  in  ammonium  sulphide  solution,  and  mercuric  and  tin 
sulphides  combine,  giving  a  compound  soluble  in  water  and  partly 
soluble  in  ammonium  sulphide.  In  order  to  obviate  these  and  other 
difficulties,  the  author  recommends  the  following  procedure,  which 
involves  the  use  of  neither  hydrogen  sulphide  nor  ammonium 
sulphide. 

The  acid  filtrate  separated  from  the  insoluble  chlorides  of  the  first 
group  is  treated  with  thioacetic  acid,  heated  almost  to  boiling,  allowed 
to  cool,  and  filtei-ed.  After  being  washed  on  the  filter,  the  precipitate 
is  heated  with  concentrated  nitric  acid,  which  dissolves  the  sulphides 
of  arsenic,  lead  (partly),  bismuth,  copper,  and  cadmium,  and  converts 
stannic  and  antimony  sulphides  into  insoluble  metastannic  and 
antimonic  acids  and  lead  sulphide  partly  into  sulphate.  After  filtra- 
tion, the  liquid  is  freed  from  excess  of  nitric  acid  by  heating,  and 
treated  with  excess  of  concentrated  sodium  hydroxide  solution,  which 
precipitates  bismuth,  copper,  and  cadmium  as  hydroxides,  arsenic  and 
lead  remaining  in  solution  ;  this  precipitate  is  washed  and  dissolved  in 
nitric  acid,  the  bismuth  being  then  precipitated  as  hydroxide  by  the 
addition  of  excess  of  ammonium  hydroxide ;  the  copper  may  be 
separated  from  the  cadmium  in  the  ammoniacal  solution  by  means  of 
hydrochloric  acid  and  potassium  thiocyanate,  or  of  potassium  cyanide 
and  hydrogen  sulphide.  The  addition  of  dilute  sulphuric  acid  to  the 
sodium  hydroxide  solution,  containing  the  arsenic  ami  lead,  precipitates 
the  latter,  the  arsenic  remaining  in  solution.  The  metastannic  and 
antimonic  acids,  mercuric  sulphide,  and  lead  sulphate  are  treated  with 
alkaline  ammonium  tartrate  to  dissoh^e  the  lead  sulphate,  the  insoluble 
residue  being  washed  and  dissolved  in  hot  nitro-hydrochloric  acid. 
The  solution  is  then  freed  from  excess  of  acid  and  of  chlorine,  and 
treated  with  hydi'azine  hydrochloride  or  sulphate  to  precipitate  metallic 
mercury.     The  addition  of  zinc  to  the  filtrate  causes  the  precipitation 
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of  antimony  and  tin,  the  lattei'  being  separated  by  its  Polubility  in 
hydrochloric  acid.  T.  H.  P. 

Dry  Lead  and  Silver  Assays  in  Ores.  Julius  Loevy  {Chem. 
Zeit.,  1908,  32,  220).— The  Belgian  method  of  fusing  the  sulphide 
in  an  iron  crucible  yields  from  98 — 100%  of  the  amount  of  lead 
regulus  obtainable,  whereas  the  English  or  German  method,  fusing 
with  metallic  iron  in  a  Hessian  crucible,  yields  from  92 — 95%  only. 

Any  eventual  loss  in  silver  is  not  caused  by  evaporation  dui'ing  the 
cupelling  process,  but  is  due  simply  to  the  lead  being  deficient.  When 
ores  contain  much  zinc,  low  results  are  obtained  even  with  the  Belgian 
method.  L.  de  K. 

Estimation  of  Copper  in  Pyrites.     G.  Eemondixi  {Chem.  Zentr., 

1907,  ii,  2082  •  from  Mon.  Scl,  1907,  [iv],  21,  ii,  754).— Five  grams  of 
the  sample  are  heated  until  the  sulphur  has  been  completely  burnt,  and 
the  residue  is  boiled  for  fifteen  to  twenty  minutes  with  30 — 35  c.c.  of 
nitric  acid,  D  1*4,  the  solution  is  diluted  with  water  to  250  c.c,  and 
200  c.c.  of  the  filtrate  are  neutralised  with  ammonia.  After  agaia 
acidifying  with  5  c.c.  of  nitric  acid,  the  copper  is  deposited  electro- 
lytically.  L.  de  K. 

Technical  Assay  of  Amorphous  Carborundum.  Gabriel 
Chesneau  {Ann.  Chim.  anal,  1908,  13,  85 — 89). — One  gram  of  the 
finely-powdered  sample  is  heated  in  a  platinum  crucible  to  redness  for 
two  hours  in  a  muffle.  This  burns  off  the  free  carbon,  and  the  residue 
is  treated  with  20  c.c.  of  pure  hydrofluoric  acid  and  1  c.c.  of  sulphuric 
acid  and  slowly  evaporated  on  a  sand-bath.  The  mass  is  then  boiled 
with  hydrochloric  acid  and,  after  adding  some  hot  water,  the  undissolved 
matter  is  washed  by  decantation  with  hot  acid  water,  and  finally 
collected  on  the  filter  and  washed  with  hot  water.  It  consists  of  pure 
carborundum  (amorphous  and  crystalline),  which  is  ignited  and 
weighed.  L.  de  K. 

Volumetric  Estimation  of  Manganese  in  Iron  and  Steel. 
Edg.  Raymond  {Bull.  Soc.  chim.  Belg.,  1908,  22,  75— SO).— The 
author  again  recommends  a  process  published  by  him  in  1883  and 
independently  worked  out  by  Hampe  in  1885,  based  on  the  fact  that 
manganese  is  precipitated  as  dioxide  when  its  solution  in  nitric  acid  is 
heated  with  potassium  chlorate.  The  dioxide  is  then  estimated  by 
dissolving  it  in  an  acid  solution  of  ferrous  ammonium  sulphate  and 
titrating  the  excess  of  the  latter  with  standard  permanganate. 

When  dissolving  pig-iron  in  nitric  acid  for  the  purpose  of  a  man- 
ganese estimation,  it  is  advisable  to  remove  the  bulk  of  the  silicon 
by  means  of  a  little  hydrofluoric  acid.  The  filtrate  is  then  concen- 
trated and  boiled  with  potassium  chlorate  and  nitric  acid  as  usual. 

L.  DE  K. 

Estimation  of  Ferrous  Iron.     Nicholas  Knight  {Chem.  News, 

1908,  97,  122). — As  has  been  stated  by  Mauzelius,  when  assaying 
native  ferrous  carbonate,  such  as  siderite,  by  the  Berzelius-Bunsen 
process  (separation  of   the  ferric   from   the   ferrous  iron   by  means  of 

22—2 
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barium  caibouate),  it  is  of  great  importance  that  the  mineral  should 
be  merely  coar&ely  powdered.  H  reduced  to  a  fine  state  of  division,  a 
not  inconsiderable  portion  of  the  ferrous  iron  is  oxidised  to  the  ferric 
state  ;  this  is  due,  in  part,  to  the  heat  generated  by  the  friction,  and 
also  to  the  larger  surface  exposed.  L.  de  K. 

Electrolytic  Separation  of  Nickel  and  Zinc.  Fkitz  Foeester 
and  W.  Treadwell,  jud.  {Zeitsch.  Meklrochem.,  1908,  14,  89).— In  the 
separation  of  nickel  and  zinc  from  an  ammoniacal  solution  containing 
sodium  sulphite,  the  nickel  deposited  contains  sulphur;  the  error  due 
to  this  is  usually  between  1%  and  2%  of  the  weight  of  the  nickel 
(compare  Thiel  and  Windelschmidt,  Abstr.,  1907,  ii,  601,  1137,  and 
Foerster,  Zeitsch.  EleUrochem.,  1907,  13,  563).  T.  E. 

Rapid  Electrolytic  Separation  of  Nickel  from  Zinc.  Arthur 
Fischer  {Chem.  Zeit.,  1908,  32,  185— 186).— The  author  has  acceler- 
ated the  electrolytic  deposition  of  nickel  from  ammoniacal  solution 
by  addition  of  sodium  sulphite. 

The  solution  should  contain  about  0*15  gram  of  nickel  and  zine  (as 
sulphates).  As  electrolytes  are  added  5  grams  of  ammonium  sulphate 
1 — 3  grams  of  sodium  sulphite,  and  30  c.c.  of  ammonia,  D  0'91  ; 
the  whole  is  then  diluted  to  250 — 300  c.c.  The  nickel  may  be  deposited 
in  twenty  minutes  if  the  following  conditions  are  observed  ;  as 
electrodes  are  employed  two  concentric  cylindrical  diaphragm-cathodes. 
Temperature  90 — 92°.  The  strength  of  the  current  to  begin  with  is 
1  ampere,  which  is  gi-adually  reduced  to  0*1  ampere  according  to  the 
potential;  this  is  controlled  by  the  author's  compensation  process 
described  previously. 

The  zinc  may  be  recovered  by  oxidising  the  solution  with 
hydrogen  peroxide,  expelling  the  ammonia  by  heating,  and  adding 
2 — 3  grams  of  tartaric  acid  and  excess  of  alkali.  The  separation  is 
complete  in  forty-five  minutes  when  using  a  current  of  2 "5  amperes. 

L.    DE   K. 

Estimation  of  Nickel  in  the  Presence  of  a  very  large  Excess 
of  Cobalt.  M.  Emmanuel  1'ozzi-Escot  [Ann.  Chim.  anal.,  1908, 
13,  89 — 91). — When  applying  the  author's  molybdate  process  (-Abstr., 
1907,  ii,  818)  to  mixtures  containing,  say,  1  part  of  nickel  to  20,000 
parts  of  cobalt,  it  is  necessary  to  remove  first  of  all  the  bulk  of  the 
cobalt  and  then  test  for  the  nickel. 

To  the  solution  containing  about  20  grams  of  the  cobalt  nitrate  is 
added  ammonium  chloride  and  ammonia,  and  also  an  excess  of 
hydrogen  peroxide.  The  liquid  is  now  neutralised  with  acetic  acid, 
and  a  saturated  solution  of  ammonium  molybdate  is  added  slowly  until 
most  of  the  cobalt  is  preciiutated.  The  filtrate  is  evaporated  to  dryness, 
and  the  residue  is  moistened  with  nitric  acid  and  heated  to  expel 
most  of  the  ammonium  salts ;  it  is  then  dissolved  in  a  few  drops 
of  nitric  acid,  and  the  nickel  precii)itatod  by  means  of  an  e.xce.ss  of 
ammonium  molybdate  as  described  in  the  previous  article. 

L.   DE  K. 
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Rapid  Estimation  of  Potassium  Bichromate  in  Milks, 
GoUERE  {Compt.  rend.,  1908,  146,  291— 292).— The  ash  from  10  c.c. 
of  the  sample  is  treated  with  3  c.c.  of  10%  potassium  iodide  solution 
and  5  c.c.  of  hydrochloric  acid,  and  the  iodine  liberated  is  titrated 
with  sodium  thiosulphate  (5'06  grams  per  litre;  1  c.c.  =0*001  gram  of 
potassium  dichromate).     No  indicator  is  used.  L.  be  K. 

Volumetric  Estimation  of  Titanium.  H.  D.  Newton  {Amer. 
J.  Sci.,  1908,  [iv],  130 — -132). — The  solution,  which  should  contain 
not  less  than  10%  of  sulphuric  acid,  is  placed  in  a  flask  fitted  with  a 
rubber  cork  through  which  pass  a  delivery  tube  and  a  small  separating 
funnel.  A  sufficiency  of  pure  zinc  is  added,  and  the  whole  is  heated 
gently  while  a  current  of  hydrogen  is  passed  over  the  surface  of  the 
liquid.  When  the  zinc  has  completely  dissolved,  the  liquid  is  allowed 
to  cool  in  the  current  of  hydrogen,  a  sufficiency  of  ferric  sulphate 
is  poured  through  the  funnel,  and  then  sufficient  air-free  water  to 
nearly  fill  the  flask.  The  contents  are  transferred  to  a  larger  flask 
containing  more  air-free  water,  and  the  liquid  is  at  once  titrated  with 
iV/10  permanganate.  One  at.  of  iron  =  l  at.  of  titanium.  If  the 
zinc  is  not  free  from  iron,  this  should  be  allowed  for.  L.  de  K. 

Estimation  of  Small  Quantities  of  Bismuth.  Herbert  W. 
EowELL  (.7.  Soc.  Chem.  Ind.,  1908,  27,  102— 104).— In  the  process 
described,  the  bismuth  is  obtained  in  solution  free  from  large  quantities  of 
lead,  copper,  tin,  antimony,  gold,  and  silver,  then  precipitated  as  oxy- 
chloride,  and  finally  estimated  colorimetrically  as  iodide  in  sulphuric  acid 
solution.  In  the  case  of  ores,  mattes,  &c.,  the  sample  is  treated  with 
hydrochloric  and  nitric  acids,  the  silica  is  separated  in  the  usual  way, 
and  the  solution  is  evaporated  with  sulphuric  acid  to  remove  the 
hydrochloric  acid  and  lead  before  being  used  for  the  estimation  of 
the  bismuth.  For  the  estimation  of  bismuth  in  copper,  10  grams  of 
the  sample  are  dissolved  in  60  c.c.  of  nitric  acid  (1  : 1),  the  solution  is 
diluted  with  150  c.c.  of  water,  and  saturated  sodium  carbonate  solution 
is  added  until  a  slight  permanent  precipitate  forms.  One  c.c.  of  the 
carbonate  is  then  added  in  excess,  the  mixtui-e  is  boiled  for  five  minutes, 
and  the  precipitate,  consisting  of  the  whole  of  the  bismuth  and  a  little 
copper,  is  allowed  to  settle.  The  precipitate  is  then  collected  on  a 
filtei',  washed,  dissolved  in  hydrochloric  acid,  and  precipitated  as  basic 
chloride.  In  the  case  of  lead,  base  bullion,  &c. ,  10  grams  of  the 
sample  are  dissolved  in  20  c.c.  of  nitric  acid,  D  1*42,  and  80  c.c.  of 
water,  the  solution  is  boiled  to  precipitate  most  of  the  tin  and 
antimony,  and  a  little  sodium  chloride  is  added  to  precipitate  the 
silver.  The  lead  is  precipitated  by  adding  sulphuric  acid  to  the 
boiling  solution,  and,  after  cooling  for  one  hour,  the  lead  sulphate  is 
collected  on  a  filter.  The  filtrate  is  treated  with  5  c.c.  of  concen- 
trated hydrochloric  acid,  a  slight  excess  of  ammonia  is  added,  and 
then  dilute  hydrochloric  acid  until  the  solution  is  faintly  acid  in 
reaction  towards  methyl-oi-ange.  The  solution  is  boiled,  kept  in  a 
warm  place  for  one  hour,  and  the  precipitate  is  collected  on  a  filter 
and  washed  twice.     The  filtrate  is  tested  with  potassium  iodide  to 
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ascertain  whether  it  is  free  from  bismuth.  The  filter  and  precipitate 
are  now  pulped  with  10  c.c.  of  sulphuric  acid  (1  : 3),  30  c.c.  of  water 
are  added,  the  mixture  is  boiled,  cooled  to  separate  any  lead  sulphate, 
and  filtered,  the  residue  being  washed  with  dilute  sulphuric  acid. 
The  whole,  or  a  suitable  portion,  of  the  filtrate,  containing  possibly 
antimony,  arsenic,  tellurium,  iron,  and  traces  of  lead,  copper,  or 
silver,  and  not  more  than  2  or  3  mg.  of  bismuth,  is  treated  with  5  c.c. 
of  sulphuric  acid  (1  : 3),  5  c.c.  of  20%  potassium  iodide  solution,  and 
ten  drops  of  sulphurous  acid.  The  coloration  obtained  is  compared 
with  that  produced  by  known  amounts  of  bismuth.  W.  P.  S. 

Analyses  of  some  Alloys  and  Slags.  Rodolfo  Namias  {Chem. 
Zentr.,  1907,  ii,  2079—2080;  from  Afon.  Sci.,  1907,  [iv],  21,  ii, 
751 — 752). — Estimation /-f  Bismuth  in  Complex  Slags. — Two  grams  of 
the  sbg  are  fused  with  10  grams  of  potassium  hydroxide  for  twenty 
hours,  the  fused  mass  is  dissolved  in  water  acidified  with  nitric  acid, 
and  evaporated  to  dryness.  The  mass  is  taken  up  with  nitric 
acid,  D  1-2,  and  filtered  off  from  the  undissolved  tin  and  antimony 
oxides  and  silica.  The  solution  is  then  repeatedly  evaporated  with 
hydrochloric  acid  to  expel  the  nitric  acid,  and  the  filtrate,  now  free 
from  silver,  and  the  bulk  of  the  lead  are  treated  with  hydrogen 
sulphide.  The  precipitate  after  being  washed  with  w.irm  ammonium 
sulphide  is  redissolved  in  hot  dilute  nitric  acid,  and  the  lead  is 
precipitated  by  adding  15%  sulphuric  acid  up  to  200  c.c.  An  aliquot 
part  of  the  filtrate  is  then  precipitated  with  ammonia,  and  the 
bismuth  oxide  collected,  washed  with  ammooiacal  water,  ignited  with 
the  usual  precautions,  and  weighed.  The  same  process  may  be  applied 
also  to  alloys,  although  traces  of  bismuth  are  frequently  retained  by 
the  tin-antimony  precipitate,  from  which  they  may  be  recovered  by 
a  second  fusion  with  potassium  hydroxide  and  subsequent  treatment 
with  nitric  acid. 

Estimation  of  Antimony  in  Slags.— The  slags  are  fused  with  a 
mixture  of  2  parts  of  potassium  carbonate  and  1  part  of  sulphur. 
The  mass  is  dissolved  in  hot  water,  and  the  filtrate  is  boiled  with 
hydrochloric  acid  and  potassium  chlorate  ;  any  undissolv^ed  matter 
should  be  fu.sed  again  with  the  sulphur  mixture.  The  antimony  is 
then  precipitated  as  usual  by  means  of  metallic  iron.  Estimation  of 
Tin :  another  portion  of  the  slag  is  fused  with  potassium  hydroxide 
and  then  boiled  repeatedly  with  nitric  acid  ;  the  joint  oxides  of  tin 
and  antimony  are  collected,  ignited,  and  weighed. 

Estimation  of  Antimony  in  Alloys. — In  the  case  of  type  metal  and 
similar  alloys,  the  finely  cut  up  metal  is  boiled  with  dilute  hydrochloric 
acid  (1:1)  and  some  potassium  iodide,  whirli  dissolves  the  tin  and  le.ad 
and  leaves  the  antimony  undissolved.  Estimation  of  Tin  :  the  alloy 
is  treated  with  nitric  acid,  and  the  jciut  amount  of  tin  and  antimony 
oxides  is  thus  obtained. 

Esthnation  of  Tin  in  Slags  and  Ashes  {Ash  of  Dressed  Silk). — The 
sample  is  fused  with  potassiiuu  liydroxide  and  treated  repeatedly  with 
nitric  acid  ;  the  result  is  tin  oxide  and  silica,  and  the  latter  is  then 
estimated  in  the  usual  way  by  fusion  with  alkali  and  evaporation 
with  acid.  L.  de  K. 
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Estimation  of  Gold  by  means  of  Sucrose  or  Dextrose. 
P.  Leidlek  (Chein.  Zentr.,  1907,  ii,  1867 — 1868;  from  Zeitsch.  Chem. 
Ind.  Kolloide,  1907,  2,  103). — Gold  may  be  precipitated  quantitatively 
by  heating  the  solution  on  the  water-bath  with  addition  of  sucrose  or 
dextrose.  Lactose  cannot  be  used  on  account  of  the  very  finely- 
divided  state  of  the  precipitate.  In  the  author's  hands,  the  proce^;s 
gave  satisfactory  results  with  auric  chloride  and  hydrogen  auri- 
chloride,  but  not  with  sodium  aurichloride.  Platinum  solutions  are 
not  affected.     Silver  salts  yield  colloidal  solutions.  L.  de  K. 

Method  for  the  Complete  Analysis  of  Vegetable  Substances. 
Jacques  M.  Albahary  {Compt.  rend.,  1908,  146,  336 — 338). — A 
portion  of  the  substance  is  dried  at  100'-'  to  obtain  the  quantity  of 
volatile  matter  (water,  ifec),  and  is  then  incinerated  to  give  the  amount 
of  total  ash.  A  second  portion  of  the  sample  is  extracted  with 
alcohol;  the  alcoholic  extract  is  distilled  at  a  low  temperature,  and 
the  distillate  is  collected  in  a  receiver  containing  a  knovn  volume  of 
standard  sodium  hydroxide  solution  and  surrounded  by  a  freezing 
mixture.  On  titratiog  back  the  excess  of  sodium  hydroxide,  the 
quantity  of  volatile  acids  is  obtained,  and  this  added  to  the  weight 
of  the  residue  remaining  in  the  distillation  flask  gives  the  weight  of 
the  alcohol-soluble  substances.  The  sum  of  the  substances  soluble 
and  insoluble  in  alcohol  subtracted  from  the  weight  of  the  original 
material  gives  the  actual  amount  of  water  present.  The  dried 
i-ubstance  is  utilised  for  the  estimation  of  the  fat,  colouring  matters, 
cholesterol,  and  lecithin.  The  portion  of  the  substance  insoluble  in 
alcohol  is  next  digested  for  two  days  in  alcohol  acidified  witli  hydro- 
chloric acid.  The  solution  is  then  poi\red  through  a  filter,  and  the 
residue  is  washed  with  ahohol.  The  filtrate  and  washings  are 
evaporated,  the  residue  is  weighed,  extracted  with  ether  to  remove 
organic  acids,  and  then  dissolved  in  water.  Portions  of  the  solution 
are  u^ed  for  the  estimation  of  the  reducing  sugais,  mineral  acids, 
nitrogen,  asparagine,  sulphur,  and  ash.  In  the  portion  insoluble  in 
acid-alcohol  are  estimated  the  total  protein,  nuclein,  albumin,  starch, 
cellulose,  kc.  W.  P.  S. 

Estimation  of  Phenolic  Hydroxyl  Groups.  Johannes  Herzog 
and  V.  Haxcu  {Ber ,  1908,  41,  638— 639).— The  number  of  hydroxyl 
groups  present  in  a  phenol  can  be  determined  by  condensing  the 
phenol  with  diphenylcarbamyl  chloride  (Herzog,  Abstr.,  1907,  i,  512), 
hydrolysing  the  urethane  thus  formed,  and  weighing  the  amount  of 
diphenylamine  formed.  The  hydrolysis  is  accomplished  by  heating 
1  gram  of  the  phenolic  urethane  with  8  c.c.  of  alcohol  and  an  excess 
of  potassium  hydroxide  in  a  pressure  flask  for  one  hour  at  100°.  The 
product  is  transferred  to  a  flask  and  steam-distilled  until  the  distillate 
is  clear.  Any  diphenylamine  which  remains  in  the  condenser  tube  is 
driven  over  by  removing  the  water  from  the  condenser  and  passing 
steam  through  the  inner  tube.  After  one  or  two  days,  the  diphenyl- 
amine is  collected  on  a  dry  filter  paper,  dried  at  30°,  and  weighed. 
The  results  are  mostly  \%  too  high. 
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Fairly  good  results  were  obtained  with  phenol,  resorcinol,  pyro- 
gallol,  eugenol,  and  o-nitrophenol.  J.  J-  S. 

Commercial  Carbolic  Acid  and  Disinfecting  Powders. 
Meredith  W.  Blyth  (/.  Hijgiene,  1908,  8,  83— 91).— Phenol  solutions 
used  as  a  standard  in  the  bacteriological  testing  of  disinfectants  should 
be  made  from  freshly-distilled  phenol.  The  actual  quantity  of 
phenols  and  cresols  present  in  commercial  carbolic  acids  and  carbolic 
powders  may  be  estimated  by  extracting  the  oils  and  testing  their 
germicidal  power.  The  comparative  germicidal  value  of  disinfectant 
powders  may  be  estimated  by  keeping  the  powder  and  organism  in 
contact  by  mechanical  means  during  the  whole  period  of  the  experi- 
ment. W.  D.  H. 

Estimation  of  Picric  Acid.  Max  Busch  and  G.  Blume  [Zeiisch. 
angew.  Ghent.,  1908,  21,  354— 356).— The  process  is  based  on  the 
practical  insolubility  of  nitron  picrate  in  water.  One  hundred  and 
fifty  c.c.  of  the  solution  containing  about  0-2  gram  of  any  picrate  are 
mixed  with  1 — 2  c.c.  of  dilute  sulphuric  acid  and  heated  just  to 
boiling.  Ten  c.c.  pf  nitron  acetate  (10%  solution  of  nitron  in  5% 
acetic  acid)  are  added,  and,  when  cold,  the  pi-ecipitate  is  collected  on  a 
Neubauer  crucible,  washed  with  50 — 100  c.c.  of  cold  water,  dried  for 
an  hour  at  110°,  and  weighed.     The  weight   x  229/541  =  picric  acid. 

Bromides,  iodides,  chlorides,  chlorates,  perchlorates,  nitrites,  nitrates, 
and  chromates  should  be  absent.  L.  de  K. 

Differentiation  between  Arbutin  and  Quinol.  P.  Lemaire 
(Ann.  Chim.  anal.,  1908,  13,  105— 107).— When  heated  with  am- 
moniacal  silver  nitrate,  arbutin  gives  a  beautiful  silver  mirror,  whilst 
quinol  is  reduced  rapidly  in  the  cold.  When  heated  with  a  solution  of 
sodium  hypobromite,  arbutin  gives  a  precipitate,  whilst  with  quinol  a 
passing  blue  coloration  is  noticed  in  the  cold  and  also  a  precipitate  which 
forms  rapidly.  A  mixture  of  equal  volumes  of  arbutin  solution  and 
sulphuric  acid  turns  green  on  adding  a  few  drops  of  10%  potassium 
dichromate  solution,  but  quinol  causes  a  brownish-black  coloration, 
Arbutin  gives  a  blue  colour  with  ferric  chloride,  whilst  qviinol  turns 
yellowish-brown,  finally  yielding  a  black,  crystalline  •  precipitate. 
When  boiled  with  an  equal  volume  of  mercuric  sulphate  solution 
(5  grams  of  mercuric  oxide,  20  c.c.  of  sulphuric  acid,  100  c.c.  of 
water),  the  liquid  turns  pale  yellow,  and  on  cooling  gives  a  deposit ;  in 
the  case  of  quinol,  a  yellowish-brown  coloration  is  noticed.  A  mixture 
of  arbutin  solution  with  an  equal  volume  of  sodium  hydroxide  gives 
no  coloration  in  the  cold,  whilst  quinol  turns  yellowish-brown.  An 
alkaline  solution  of  arbutin  turns  pale  yellow  with  sodium  persulphate, 
whilst  quinol  turns  reddish-brown.  L.  de  K. 

New  Reactions  for  Cholesterol  and  Oxycholesterol.  L. 
GOLODETZ  {Cheni.  Zeit.,  1908,  32,  160). — Solid  cholesterol  turns 
blackish-brown  when  moistened  with  1 — 2  drops  of  a  mixture  of  5 
parts  of  sulphuric  acid  aud  3  parts  of  30%  formaldehyde. 
Cholesterol    turns    blue    when    treated    with    a    drop    of    liquefied 
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trichloroacetic  acid  and  a  drop  of  30%  formaldehyde.  Oxycholesterol 
when  treated  with  a  few  drops  of  liquefied  trichloroacetic  acid  turns  at 
once    green    and    shows,  in    the  spectrum,   a   dark  band  in    the  red. 

L.  DE  K. 

The  Sugar  in  Blood.  Leonor  Michaelis  and  Peter  Rona 
{Biochem.  Zeitsch.,  1908,  8,  356—359). — Pai-allel  determinations  were 
made  of  the  sugar  in  the  blood,  using  the  electronegative  kaolin  and 
the  electropositive  ferine  hydroxide  for  adsorption  of  the  proteins. 
The  results  with  the  former  substance  were  somewhat  higher  than  those 
with  the  latter,  and  this  has  been  shown  to  be  due  to  the  fact  that 
the  kaolin  contained  small  quantities  of  a  magnesium  salt,  which  was 
precipitated  as  oxide  with  the  cuprous  oxide.  With  the  polarimeter, 
the  same  results  were  obtained  with  kaolin  as  with  ferric  hydroxide. 

S.  B.  S. 

Use  of  Potassium  Ferrocyanide  and  Zinc  Acetate  as 
Defecating  Agents  in  Urine  Analysis.  Cyrille  Carrez  {Ann. 
Chim.  anal.,  1908,  13,  97 — 101). — A  solution  is  prepared  containing 
150  grams  of  potassium  ferrocyanide  per  litre  and  another  one 
containing  300  grams  of  zinc  acetate  per  litre.  When  a  urine  has  to 
be  tested  for  sugar  with  Fehling's  solution  or  when  the  amount  has  to 
be  determined  polarimetrically,  50  c.c.  of  the  sample  are  mixed  first  with 
5  c.c.  of  the  ferrocyanide  and  then  with  5  c.c.  of  the  zinc  solution,  and  the 
filtrate  is  then  tested  as  usual. 

When  the  polariscope  is  employed,  a  second  portion  of  50  c.c.  is 
treated  in  the  same  mannei",  but  with  a  fu.rther  addition  of  25  c.c.  of 
water.  From  the  result  of  the  two  readings,  the  amount  of  dextrose 
is  calculated  as  usual.  L.  DE  K. 

Estimation  of  Lactose  in  Milk.  Gabriel  Guerin  {J.  Pharm. 
Chim.,  1908,  27,  [vi],  236). — Ten  c.c.  of  the  milk  are  treated  with 
92  c.c.  of  a  solution  containing  5  mg.  of  mercuric  acetate  and  2  mg.  of 
glacial  acetic  acid.  The  mixture  is  poured  on  a  filter,  and  the  filtrate 
is  shaken  for  a  few  moments  with  an  excess  of  zinc  dust  and  again 
filtered.  The  lactose  in  this  filtrate  is  then  estimated  volumetx'ically 
with  Fehling's  solution.  A  coi-rection  is  applied  to  the  result  obtained 
if  the  milk  has  undergone  any  decomposition ;  the  acidity  is 
estimated,  and  any  excess  over  165  c.c.  of  xV/lO  alkali  solution  per 
litre  of  milk  is  calculated  into  lactose  and  added  to  the  quantity 
found  previously.  One  c.c.  of  xV/lO  alkali  is  equivalent  to  O'OOSB 
gram  of  anhydrous  lactose.  W.  P.  S. 

Precipitation  of  Glycogen.  Eduard  Pfluger  [PJliiger^s  Archiv, 
1908,  121,  641 — 643). — Certain  precautions  in  the  method  of  filtering 
after  the  precipitation  of  glycogen  by  alcohol  are  described,  the 
most  important  being  that  the  supernatant  fluid  should  have  become 
quite  clear  before  filtration  is  attempted,  otherwise  the  finely-divided 
glycogen  may  pass  through  the  filter.  W.  D.  H. 

Estimation  of  Glycogen  by  Inversion  with  Acids.  Wilhelm 
Grebe  {PJliiger's  Archiv,  1908,   121,    604— 635).— The  statement  of 
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Nerking  and  Gatin-Giuzewska  is  confirmed  that,  by  inversion  with 
2-2%  hydrochloric  acid  and  boiling  for  three  hours,  the  maximum 
yield  of  sugar  is  reached.  W.  D.  H. 

A  Colour  Test  for  Formaldehyde  and  Benzoyl  Peroxide. 
L.  GoLODETZ  {Chem.  Zeit.,  1908,  32,  245).— If  a  few  particles  of 
benzoyl  peroxide  are  dissolved  in  10—12  drops  of  sulphuric  acid,  a 
strong  reaction  takes  place,  accompanied  by  wliite  fumes  having  the 
odour  of  benzophenone  or  fluorenone.  If  now  a  drop  of  dilute  form- 
aldehyde is  added,  the  acid  turns  a  permanent  blood-r-ed  ;  this  colour, 
however,  is  destroyed  on  adding  water.  The  test  is  a  very  delicate  one, 
and  serves  for  the  detection  of  either  compound.  L.  de  K. 

Estimation  of  Citral  in  Essence  of  Lemon.  P.  Bruylants 
{Ann.  Chim.  anal,  190S,  13,  91— 97).— The  process  is  based  on  the 
fact  that  if  alcoholic  citral  solution  is  added  in  sufficient  quantity  to  a 
mixture  of  detibrinated  (pig's)  blood  and  yellow  ammonium  suli^hide, 
the  spectroscopic  examination  shows  that  the  two  bands  of  oxygenated 
haemoglobin  begin  to  fade  and  that  a  third  band  appears  in  the 
centre.  A  number  of  experiments  have  shown  that  the  time  this 
takes  to  form  is  inversely  proportional  to  the  amount  of  aldehyde 
present.  It  is  therefore  sufficient  to  prepare  standard  solutions  of 
citral  in  lemon  oil  previously  deprived  of  aldehyde  by  fractional 
distillation.     Before  use  these  are  dissolved  in  aldehyde-free  alcohol. 

L.  DE  K. 

Detection  of  Formic  Acid.  Henry  J.  H.  Fenton  and  H.  A. 
SissoN  {Proc.  Camh.  Phil.  Soc,  1908,  14,  385).— See  this  vol.,  i,  243. 

Estimation  of  the  Acidity  of  Wine.  Gabriel  Guerin  {J.  Pharm. 
Chim.,  lyOy,  27,  [vi],  237). — The  method  described  previously  (Abstr., 
1907,  ii,  512)  by  the  author  gives  results  which  are  too  low,  owing 
to  the  fact  that  certain  acid  constituents  of  the  wine  are  precipitated 
by  the  mercuric  acetate  employed.  For  instance,  the  number  1 1  "4 
found  by  the  method  corresponds  with  the  number  12  5  of  Gautier's 
alcohol-acid  scale.  W.  P.  S. 

Estimation  of  Volatile  Organic  Acids  in  Tobacco.  Julius 
Tc'mi  {Chem.  Zeit.,  1908, 32,  242—244.  Compare  this  vol.,  ii,  238).— The 
distillation  process  gives  unsatisfactory  re.>-ults.  ^Vhen  tartaric  acid 
is  used,  the  distillate  is  actually  alkaline.  The  following  process 
gives  good  results;  it  is  based  on  the  fact  that  small  quantities 
of  oxalic  acid  are  decomposed  and  expelled  on  repeated  evaporation 
with  water. 

Three  grams  of  the  powdered  sample  are  moistened  with  3  c.c.  of 
dilute  sulphuric  acid  (1  :  5),  and  enough  plaster  of  Paris  is  added  to 
form  a  dry  ma.ss,  which  is  then  jdaced  in  a  stoppered  cylinder  and 
kept  in  contact  for  forty-eight  hours  with  150  c.c.  of  anhydrous  ether 
with  frequent  shaking  so  as  to  dissolve  all  the  organic  acids.  Fifty  c.c. 
of  the  ether  are  then  willidrawn,  and,  after  adding  20  to  40  c.c.  of 
water,  titrated  with  Nj'l  sodium  hydroxide,  \ising  phenolphthalein  as 
indicator  ;  in  the  aqueous  solution,  the  oxalic  acid  is  then  estimated. 
Another  50  c.c.  of  ether  are  taken,  and  evaporated  to  dryness;  the 
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residue  is  then  evaporated  thrice  with  addition  of  50  c.c.  of  water.  It 
is  then  dissolved  in  a  little  water,  and  titrated  with  Njl  sodium 
hydroxide,  when  the  loss  in  acidity  will  repi-esent  the  volatile  acidity 
(acetic  acid,  kc),  including  the  oxalic  acid.  L.  de  K. 

Estimation  of  Pat  and  Unsaponiflable  Matter  in  Tissues, 
together  with  a  Critical  Examination  of  the  Methods  now  in 
Use.  MuNEO  KuMAGAWA  and  Kenzo  Suto  {Biochem.  Zeitsch.,  1908,  8, 
212 — 347). — The  various  methods  in  use  for  the  estimation  of  fat 
(see  later)  produce,  when  tested  on  the  same  material,  very  varying 
results,  and  they  have  been  subjected  to  a  critical  experimental 
examination.  In  all  cases,  the  material  employed  was  a  specially 
prepared  dried  meat  powder. 

When  the  fat  has  been  estimated  by  weighing  the  amount  extracted 
by  a  given  solvent,  varying  results  have  been  obtained,  depending  on 
the  solvent  or  solvents  employed.  An  examination  of  the  extractive 
power  of  different  organic  liquids  was  made,  and  it  was  shown  that 
ethyl  alcohol  can  produce  the  largest  amount  of  extract.  Putting  the 
amount  which  can  be  extracted  by  this  solvent  as  100,  the  amounts 
extracted  by  other  solvents  can  be  represented  by  the  following 
numbers:  methyl  alcohol,  99;  ethyl  acetate,  77;  chloroform,  72; 
acetone,  62;  benzene,  53  ;  ethyl  ether,  46  ;  light  petroleum,  45. 

The  examination  of  the  alcoholic  extract  after  it  had  been  purified 
by  solution  in  ether  and  filtration,  showed  that,  besides  fats,  considerable 
quantities  of  other  products  were  present,  and  the  nitrogen  in  one 
case  amounted  to  as  much  as  4'3% ;  the  extract  also  contained 
phosphorus  (compare  Abstr.,  1907,  i,  371).  Various  methods  were 
attempted  for  the  separation  of  other  substances  extracted,  but  without 
success.  It  is  found,  however,  that  the  higher  fatty  acids  produced  by 
hydrolysis  can  be  readily  obtained  nearly  pure  by  solution  in  light 
petroleum,  in  which  the  accompanying  substances  are  insoluble. 
The  true  fats  can  therefore  be  estimated  by  weighing  the  fatty  acids 
thus  purified,  which  are  produced  by  the  hydrolysis  of  the  alcoholic 
extract.  It  is  found  that  a  considerable^  part  of  the  aliphatic  acid 
produced  by  hydrolysis,  that  is  not  soluble  in  light  petroleum,  is  lactic 
acid.  The  residue  of  the  meat  powder  after  extraction  with  alcohol 
yields  on  hydrolysis  a  certain  quantity  of  higher  fatty  acid,  which 
can  also  be  purified  by  solution  in  light  petroleum.  It  is  proposed 
therefore  to  estimate  the  fat  in  tissues  by  determining  the  quantity  of 
fatty  acids  obtainable  by  hydrolysis  of  the  whole  substance  as  follows. 

Two  to  five  grams  of  the  dry  tissue  powder  are  warmed  on  the  water- 
bath  for  two  hours  with  25  c.c.  of  5iV-sodium  hydroxide  (20  per  cent.). 
The  tissue  readily  dissolves.  The  mixture  is  then  washed  into  a 
separating  funnel  and  atiditied'  with  30  c.c.  of  a  20%  hydrochloric  acid. 
The  separated  fatty  acids  are  taken  up  with  70 — luO  c.c.  of  ether. 
The  ethereal  solution  is  filtered  through  asbestos,  and  the  ether 
evaporated  off  at  50°,  The  residue  thus  obtained  contains,  in  addition 
to  fatty  acids,  colouring  matters,  lactic  acid,  and  other  substances. 
After  thoroughly  drying  at  50°  for  some  hours,  20 — 30  c.c.  of  light 
petroleum  are  added,  when  the  impurities  separate  in  a  resinous  form. 
The  light  petroleum   solution  is  then  filtered  through  asbestos,  the 
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solvent  distilled  off  at  50°,  and  the  residue  dried  at  this  temperature  to 
constant  weight.  Analysis  shows  that  it  consists  of  almost  pure 
fatty  acids,  and  that  it  is  practically  free  from  phosphorus  and  nitrogen. 

Comparisons  were  made  of  this  method  with  those  of  Rosenfeld 
(extraction  with  alcohol  and  then  with  chloroform  and  weighing  the 
combined  extracts),  of  Dormeyer  (digestion  with  pepsin,  extraction  of  the 
digest  with  ether,  and  weighing  ethereal  extract),  of  Glikin  (extraction 
with  light  petroleum),  and  of  von  Liebermann-Szekely  (hydrolysis  of 
tissue  with  sodium  hydroxide,  acidification,  extraction  of  acids  with 
light  petroleum,  and  titration  of  an  aliquot  part  of  extract  with  sodium 
hydroxide).  Eosenfeld's  method  gives  results  which  are  17'4 — 46%  too 
high,  in  spite  of  the  fact  that  the  residue  of  tissue  after  exti'action 
with  organic  solvents  still  yields  appreciable  quantities  of  higher 
fatty  acids  on  hydrolyois.  The  Pfliiger-Dornieyer  method  gives 
results  which  are  16-7 — 40%  too  high.  The  Glikin  method  shows 
smaller  inaccuracies,  whilst  in  the  von  Liebermann-Szekely  method,  the 
principle  of  which  is  somewhat  similar  to  the  newly-proposed  method, 
other  than  the  higher  fatty  acids  are  estimated,  and  there  are  besides 
various  minor  inaccuracies. 

It  is  claimed  finally  that  it  is  not  possible  to  estimate  fats  in  tissues 
with  absolute  accuracy.  The  fatty  acid  number  obtained  by  this 
method  gives  results,  however,  which  compare  favourably  in  accuracy 
with  other  indirect  determinations,  such  as  that  of  the  proteins  in 
tissues,  determined  by  the  nitrogen  values,  and  the  carbohydrates, 
determined  by  the  copper  reduction  method. 

The  non-saponifiable  matter  can  be  determined  by  treating  the 
fatty  acids  in  petroleum  solution  with  sodium  hydi-oxide  dissolved  in 
absolute  alcohol,  and  estimating  the  amount  of  substance  remaining 
in  the  organic  solvent  after  addition  of  water.  S.  B.  S, 

A  New  Reaction  of  Proteins.  Bruno  Bardach  (Zeitsch.  physiol. 
Chem.,  1908,  54,  355 — 358). — If  iodine  is  dissolved  in  an  albumin 
solution  in  the  presence  of  small  quantities  of  acetone,  the  formation  of 
iodoform  is  hindered,  and,  instead  of  the  usual  plates  and  stars,  a 
precipitate  of  yellow  needles  is  deposited  after  a  varying  lapse  of  time. 
The  same  reaction  is  given  by  various  proteins,  but  its  delicacy  varies 
in  different  members  of  the  group.  W.  D.  H. 

Physiological  Assay  of  Digitalis  Leaves.  C.  Focke  {Arch. 
F/iarm.,  1908,  245,  646—656.  Compare  Ziegenbein,  Abstr.,  1903,  ii, 
118  ;  Barger  and  Shaw,  Abstr.,  1904,  ii,  793). — A  10%  infusion  of  the 
powdered  leaves  is  injected  into  the  femoral  lymph  sac  of  Rana 
temporaria ;  the  dose  should  be  1/50  of  the  body  weight.  The  activity 
of  the  drug  is  then  legardod  as  being  inversely  proportional  to  the 
average  time  required  to  stop  the  heart's  action  permanently  in  a  series 
of  frogs  ;  this  period  should  be  seven  to  fifteen  minutes.  The  frogs 
employed  should  weigh  20 — 35  grains,  and  during  the  experiment  they 
should  be  cooled  (down  to  17°)  in  very  hot  weather,  or  warmed  (up 
to  22°)  in  winter,  so  as  to  secure  tlve  optimum  pulse  rate  of  48 — 60 
per  minute.  It  is  only  in  this  manner  tliat  uniform  results  can  be 
obtained  throughout  the  year.  G.  B. 
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Refractive  Indices  of  Alcohol- Water  Mixtures.  Launx'elot 
W.  Andrews  (/.  Amer.  Chem.  Soc,  1908,  30,  353—360), — Leach  and 
Lythgoe  (xlbstr.,  1905,  ii,  655)  have  made  determinations  of  the 
refractive  powers  of  aqueous  solutions  of  methyl  and  ethyl  alcohols  in 
which  the  concentrations  were  probably  deduced  from  the  densities. 
In  the  case  of  very  strong  alcohols,  the  refractometric  and  density 
constants  bear  such  a  relation  to  each  other  that  the  concentration 
may  be  much  more  accurately  inferred  from  the  former  than  from  the 
latter,  and  it  was  therefore  considered  of  importance  that  the  refractive 
constants  should  be  fixed  independently  of  density  measurements. 
The  author  has  prepared  absolute  alcohol,  and  made  the  required 
solutions  by  diluting  it  with  known  weiglits  of  water. 

The  absolute  alcohol  was  prepared  in  three  ways  :  (1)  the  usual 
calcium  oxide  method,  (2)  by  means  of  calcium,  and  (3)  with  magnesium 
amalgam.  All  these  methods  gave  a  product  of  the  same  density, 
refractive  index,  and  critical  solution-temperature. 

Crismer's  observation  that  the  critical  solution- temperature  of 
alcohol  in  petroleum  is  the  best  criterion  of  its  dryness  is  confirmed. 

Absolute  alcohol  has  Df  0-78510  ±  000001,  refractive  index,  [x, 
against  air,  1-35941  ±  0-00001  at  25°  on  the  hydrogen  scale,  and 
refractive  powers,  (n^  -  !)/(/,  0-45833  and  (/xd  -  l)/cZ,  0-45779. 

The  refractive  indices  against  air  are  recorded  for  alcohol  containing 
from  0%  to  30%  of  water,  and  the  approximate  temperature-coefficients 
of  refraction  are  given  throughout  the  same  range.  A  maximum 
refractive  index,  1-363315  at  25°,  has  been  found  for  the  mixture 
containing  20"7%  of  water,  which  corresponds  closely  with 
3C2H5-OH,2H,0.  E.  G. 

Refractive  Power  of  Helium.  Karl  Scheel  and  Rudolf 
Schmidt  {Ber.  deut.  phi/sikcd.  O'es.,  1908,  6,  207 — 210.  Compare 
Abstr.,  1907,  ii,  145). — The  refractive  index  of  helium  has  been 
measured  for  a  series  of  wave-lengths  by  the  interference  method 
previously  described.  The  dispersive  power  of  helium  is  very  small,  and 
the  index  of  refraction  of  helium  at  14°  for  wave-lengths  within  the  limits 
of  the  visible  spectrum  is  found  to  be  1-0000340.  This  is  appreciably 
smaller  than  the  value  given  by  Ramsay  and  Travers  (1-0000362). 

II.  M.  P. 


Refraction  and  Dispersion  of  Helium.  Kurt  Herrmann 
{Ber.  deut.  physikal.  Ges.,  1908,  6,  211—216.  Compare  preceding 
abstract). — The  refraction  and  dispersion  of  air,  hydrogen,  and  helium 
has  been  measured   by   the   interference   method.     As  the   source   of 
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light,  a  mercury  arc  lamp  was  used,  and  the  following  values  are  given 
for  the  refractive  index  of  helium : 

"Wave-lengtL.  Refractive  index, 

2'f!?/^|  1-000034384 

0-5461/x  1-000034525 

0-4359u  1-000035335. 

H.  M.  D. 

Abnormal  Dispersion  of  Metallic  Vapours.  Franz  Schon 
{Chem.  Zentr.,  1908,  i,  332  ;  from  Zeitsch.  wiss.  Photograph.  Photo- 
physik.  Photochem.,  1907,  5,  349—372,  397— 436).— The  vapour  of 
alkali  and  alkaline-eartli  metals,  thallium,  gold,  silver,  and  copper  are 
shown  to  exhibit  abnormal  dispersion.  The  salts  examined  were 
vaporised  in  a  carbon  arc,  a  cold  iron  plate  being  introduced,  whereby 
the  flame  was  bent  out  and  the  typical  anomalous  dispersion  observed. 
With  the  alkali  metals,  abnormal  dispersion  was  only  noticed  with  the 
lines  of  the  principal  series,  the  same  being  the  case  with  copper,  silver, 
and  gold.  The  alkaline-earth  metals  show  anomalous  dispersion  only 
in  the  case  of  a  few  lines,  whilst  magnesium,  zinc,  cadmium,  and 
aluminium  give  normal  dispersion.  The  calculated  x-esults  confirm  a 
formula  derived  from  the  electromagnetic  theory  of  light.  Concerning 
this,  however,  also  the  relation  between  the  values  of  the  constants 
found  and  the  atomic  weight  of  the  metal,  the  original  must  be  con- 
sulted. J.  V.  E. 

Wave-length  Tables  of  the  Spectra  of  the  Elements  and 
Compounds.  Sir  Henry  E.  Roscoe,  Marshall  Watts,  Sir  W. 
Norman  Lockyer,  Sir  James  Dewar,  George  D.  Liyeing,  Arthur 
Schuster,  W.  Noel  Hartley,  Wolcott  Gibbs,  Sir  William  de  W. 
Abney,  and  Walter  E.  Adeney  {Brit.  Assoc.  Jieport,  1907,  77, 
lie — 270). — A  table  of  standard  lines,  and  wave-length  tables  of  the 
arc  and  spark  spectra  of  iridium,  osmium,  and  rhodium.        T.  H.  P. 

A  Phenomenon  Attributable  to  Positive  Electrons  in  the 
Spark  Spectra  of  Yttrium.  Jean  Becquerel  (Compt.  rend.,  1908, 
146,  683—685.  Compare  Abstr.,  1906,  ii,  317,  421  ;  1907,  ii,  147  ; 
this  vol.,  ii,  3,  78  ;  Dufour,  this  vol.,  ii,  138). — The  variation  of  the 
absorption  bands  in  a  magnetic  field  observed  by  the  author  in  the 
cases  of  crystals,  and  solutions  at  low  temperatures,  of  the  rare  earths, 
and  by  Dufour  {loc.  cit.)  in  the  ilauio  spectra  of  alkali-earth  chlorides 
and  fluorides,  is  also  exhibited  in  the  spark  spectrum  of  yttrium.  If, 
as  is  probable,  the  phenomenon  is  due  to  the  pi'osence  of  positive 
electrons,  it  follows  that,  although  the  positive  electrons  are  so  closely 
associated  with  the  atom  that  they  cannot  be  separated  either  by 
electric  discharges  or  by  radio-active  phenomonon,  they  acquire 
suflicient  mobility  to  manifest  themselves  in  optical  phenomena. 

M.  A.  W. 

Presence  of  Spark  Lines  in  Arc  Spectra,  Charles  Fabry  and 
Henri  Buisson  (Compt.  rend.,   1908,  146,  751 — 754). — Spectroscopic 
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examination  of  the  arc  between  iron  poles  has  shown  (Compt.  rend., 
1907,  144,  1155)  that  this  emits  all  the  spark  lines,  but  only  from 
some  parts  of  the  arc.  The  arc  produced  between  two  vertical  iron 
rods,  7  mm.  in  diameter,  on  visual  examination  appears  to  be  formed 
of  two  flames,  one  proceeding  from  each  electrode.  The  negative  flame 
is  much  the  more  brilliant,  and  the  difference  is  the  greater  for  the 
radiations  of  the  longer  wave-length  ;  thus,  through  a  red  glass  the 
positive  flame  is  almost  invisible.  In  the  ultra-violet,  the  lines  given  by 
the  negative  flame  are  widened,  and  a  great  many  undergo  reversal,  but 
none  of  the  lines  are  reversed  by  the  positive  flame.  The  flames  seem  to 
originate  at  a  brilliant  point  situated  on  the  fused  drop  of  iron  terminat- 
ing each  electrode.  These  bi'illiant  points  emit  all  the  spark  lines,  but 
an  anastigmatic  spectroscope  is  required  to  distinguish  their  origin.  For 
the  smallest  wave-lengths  of  the  extreme  ultra-violet,  the  arc  spectrum 
and  the  spark  spectrum  are  very  different.  The  lines  2493,  2664,  and 
2684  are  emitted  only  by  the  electrodes  ;  the  flame  gives  the  lines  2679, 
2689,  and  2735,  which  are  not  strengthened  at  the  poles,  whilst  2395, 
2413,  and  2563,  common  to  both,  are  strengthened  at  the  electrodes. 

The  above  properties  are  not  peculiar  to  the  iron  arc,  but  are 
observed  also  with  nickel  and  copper  electrodes  ;  the  phenomenon  has 
also  been  observed  by  Hartmann  [Astrophysical  Journal,  1903,  17, 
270)  with  magnesium.  Lockyer  considers  that  the  production  of  spark 
lines  in  arc  spectra  is  due  to  the  very  high  temperature,  but  the  authors 
believe  that  it  is  more  probably  the  result  of  the  rapid  fall  of  potential 
occurring  in  the  neighbourhood  of  the  electrodes,  and  suggest  that  the 
essential  condition  for  the  emission  of  these  rays  is  the  existence  of 
very  rapid  vibrations,  caused  in  the  present  case  by  the  electric  field, 
and  in  other  cases  due  to  a  thermal  effect. 

The  emission  of  spark  lines  by  the  brilliant  points  on  the  electrodes 
explains  their  predominance  when  the  conditions  are  such  (immersion 
of  the  arc  in  water)  that  the  intensity  and  length  of  the  flames  of  the 
arc  are  diminished. 

The  arc  between  iron  poles  can  also  take  another  form,  in  which  the 
brilliant  point  is  observed  only  on  the  cathode  and  the  anode  flame 
has  vanished.  A  considerable  increase  in  the  difference  of  potential 
between  the  electrodes  occurs  on  passing  from  the  first  form  of  arc  to 
the  second.  E.  H. 


Change  in  the  Hydrogen  Spectrum  under  the  Prolonged 
Action  of  Strong  Electric  Discharges.  E.  Rogovsky  (/.  Russ. 
Phys.  Chmi.  Soc,  1908,  40,  37 — 41,  Phys.). — After  passing  a  strong 
discharge  through  a  tube  of  hydrogen  for  several  hovirs,  the  lines 
Ha,  H^,  and  Hg  disappear  from  its  spectrum,  many  new  lines  and 
bands  making  their  appearance,  whilst  the  colour  of  the  discharge 
changes  from  pink  to  light  lilac. 

When  a  tube  through  which  a  strong  discharge  has  been  passed  is 
kept  at  rest  for  four  months,  the  red  and  blue  lines  \  =  656"3  and 
486-1  fxfj.,  together  with  many  other  lines  in  the  red,  orange,  and 
green,  have  disappeared  from  the  spectrum,  whilst  some  of  the  other 
lines  in  the  blue  which  had  at  first  disappeared  now  reappear.     The 

23—2 
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photograph  of  the  latter  spectrum  is  given  and  is  compared  with    an 
ordinary  hydrogen  spectrum. 

The  hydrogen  spectra  here  described  differ  entirely  from  the 
secondary  spectrum  described  by  Dufour  (Abstr.,  1907,  ii,  1).  More 
probably  they  are  the  spectra  to  be  expected  for  hydrogen  from 
Goldstein's  results  for  some  of  the  alkali  metals  (Abstr.,  1907,  ii,  725). 

Z.  K. 

Band  Spectrum  of  Calcium  Fluoride.  B.  Walter  {Physikal. 
Zeitsch.,  1908,  9,  233—234.  Compare  Dufour,  this  vol.,  ii,  138).— 
Spectral  observations  with  a  Bremer  arc  lamp,  the  carbons  of  which 
contain  calcium  fluoride,  show  that  the  individual  lines  in  several  of 
the  bands  due  to  this  substance  are  reversed.  This  is  the  case  for  the 
bands  the  centres  of  which  are  represenbed  by  the  wave-lengths 
6036-96,  6050-81,  and  6064-49,  whilst  the  band  with  its  centre  at 
6087-24  is  not  reversed.  These  four  bands  are  all  of  the  same  type, 
but  reversion  is  also  exhibited  by  the  band  with  its  centre  at  the  wave- 
length 5290-94,  which  is  of  a  different  type.  H.  M.  D. 

Spectroscopic  Study  of  Flames  of  Various  Kinds.  Gustave 
A.  Hemsalech  and  Charles  de  Watteville  {Compt.  rend.,  1908,  146, 
748 — 751). — The  method  of  studying  flame  spectra  previously 
described  {ComjA.  rend.,  1907,  144,  1338;  145,  1266)  has  been 
applied  to  the  hydrogen  flame.  If  the  hydrogen  before  burning 
traverses  an  arc  between  iron  rods,  or,  better,  between  an  iron  and  a 
carbon  electrode,  the  flame  emits  light,  but  is  not  uniformly  luminous. 
The  matter  detached  from  the  electrodes  foi"ms  a  cylindrical  column, 
composed  of  threads  of  incandescent  particles,  which  gives  a 
continuous  spectrum.  In  the  latter,  the  ray  386003  of  iron  occurs 
very  feebly,  the  three,  4030-84,  4033-16,  and  4034  59,  of  manganese 
are  just  visible,  and  the  calcium  ray,  4226-9,  appears  extremely  feebly. 
These  rays  probably  proceed  from  impurities  in  the  hydrogen.  The 
external  envelope  of  the  flame  emits  only  the  calcium  ray.  If  the 
arc  is  produced  between  calcium  electrodes,  the  entire  hydrogen  flame 
takes  an  orange  coloration,  and  besides  the  above  rays,  the  green  and 
red  calcium  bands  are  observed  in  its  spectrum.  Tlie  fact  that  in  the 
case  of  iron  the  internal  luminous  column  of  the  flame  furnishes  only 
a  continuous  spectrum,  seems  to  support  the  theory  that  flame  spectra 
are  the  result  of  chemical  reactions.  When  the  iron  is  present  only 
in  traces,  as  impurities  in  the  burning  hydrogen,  addition  of  oxygen 
causes  the  appearance  of  .some  supplementary  rays.  This  spectrum  is 
probably  composed  of  de  Gramont's  "  ultimate  rays"  (Abstr.,  1907,  ii, 
517).  The  authors  have  compared  their  spectrum  with  that  of  the 
star  a-Cygni  (Lockyer,  1902),  giving  a  table  showing  the  comparative 
intensities  of  the  various  lines  in  the  two  spectra,  which  show  a 
certain  resemblance.  E.  H. 

Ultra-red  Emission  Spectra  of  the  Alkali  [Metals]. 
A.  Bergmann  {Zeitsch.  wins.  I'hotograph.  Photophysik.  Photochem.,  1908, 
6,  145 — 169.  Compare  this  vol.,  ii,  242). — In  this  concluding  part  of 
the  author's  paper,  an  account  is  given  of  relative  measurements  in  the 
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ultra-red  prismatic  spectrum.  It  has  been  found  that  the  majority  of 
the  lines  are  too  weak  for  accurate  determinations  of  the  wave-lengths 
to  be  obtained  from  the  diffraction  spectrum,  and  the  wave-length 
values  have  been  obtained  from  observations  on  the  prismatic  spectrum, 
using  an  interpolation  formula  of  the  form  X  =  A  +  £/(D  —  G)  —  KD'^,  in 
which  X  is  the  wave-length,  D  the  angular  reading,  and  A,  B,  C,  and 
K  are  constants. 

The  numbers  of  new  lines  which  have  been  measured  in  the  ulfcra- 
red  region  are  for  lithium,  2  ;  sodium,  1  ;  potassium,  9  ;  rubidium,  8 ; 
c£esium,  10.  With  the  exception  of  one  caesium  line  (A.=  1377 /it/i,), 
all  the  new  lines  fall  into  series,  and  for  potassium,  rubidium,  and 
cassium  the  existence  of  a  new  secondary  series  of  lines  is 
established.  These  new  series  exhibit  I'elationships  which  are  opposite 
in  character  to  those  of  the  series  previously  known,  in  that  with 
increasing  atomic  weight  of  the  alkali  metal  the  new  series  lines  are 
shifted  towards  the  blue  end  of  the  spectrum.  H.  M.  D. 

Modified  Spectroscopic  Apparatus.  Gregory  P.  Baxter  {J. 
Amer.  Chem.  Soc,  1908,  30,  577— 578),— 1.  In  the  examination  of 
absorption  spectra  of  dilute  solutions  in  long  tubes,  the  faintness  of 
the  spectra  is  often  a  great  disadvantage.  This  difficulty  is  partly 
obviated  by  the  use  of  a  container  made  from  a  T  of  glass  tubing  of 
suitable  diameter.  The  light  passes  through  the  tube  B  lengthwise, 
and  is  focussed  upon  the  slit  S  by  the 
solution  in  the  tube  A,  which  acts  as  a 
cylindrical  lens,  thus  increasing  the  in- 
tensity of  the  light. 

2.   A  simple  fulgurator  is  readily  con- 
structed by  fusing  together,  in  a  nearly         ^  |]       b J 

parallel    position    by    means  of    a  small 

piece  of  glass  rod,  two  glass  tubes,  into 

one  end  of  each  of  which  platinum  wires 

have  been   sealed.     One   of  the  wires   is 

bent  in  the  form  of  a   U,  so  that  the  end  is  directly  below  and  parallel 

to  the  wire  in  the  other  tube.     The  end   of   the   lower  wire  may  be 

covered  with  a  glass  capillary  in  the  usual  way.     The  apparatus  is 

dipped  into  the  solution  to  be  examined  until  the  capillary   is   filled 

with   solution.       This    system    can  be    readily  transferred    from    one 

solution  to  another,  and  can  easily  be  rinsed  into  the  vessel  in  which 

it  has  been  used.  W.  H.  G. 

Influence  of  Temperature  and  Magnetisation  on  Selective 
Absorption  Spectra.  Henri  E.  J.  G.  du  Bois  and  G.  J.  Elias 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,  1908,  10,  578— 588).— The 
absorption  specti-ain  the  visible  region  of  solid  compounds  of  chromium, 
uranium,  neodymium,  and  erbium,  and  of  natural  crystals  of  ruby  and 
emerald,  were  examined  at  18"^  and  at  -193°.  The  bands  become 
narrower  at  the  temperature  of  liquid  air,  in  some  cases  becoming  as 
sharp  as  the  lines  of  sodium  vapour.  The  effect  of  magnetisation  in 
resolving  the  sharper  lines  was  examined.  C.  H.  D. 
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Absorption  Spectra  of  Crystals  of  the  Rare  Earths  and  the 
Changes  which  they  Undergo  in  a  Magnetic  Field  at  the 
Temperatures  of  Liquefaction  and  Solidification  of  Hydrogen. 
Jeak  Becquerel  and  H.  Kamerlingh  Onnes  .{Compt.  rend.,  1908, 
146,  625 — 628.  Compare  this  vol.,  ii,  78). — Previous  observations 
relating  to  the  influence  of  temperature  on  the  absorption  bands  of 
tysonite    and    xenotime    have    been    extended    by    measurements    at 

-  253°  and  -  259°.  The  conclusion  drawn  from  measurements 
between  +  100°  and  -  190°  that  the  width  of  certain  bands  of  tysonite 
is  proportional  to  the  square  root  of  the  absolute  temperature  is  found 
not  to  hold  for  temperatures  between  -  190°  and  -  259°.  In  this 
region  the  width  of  the  bands  decreases  much  less  rapidly  than  would 
be  the  case  if  the  above  relationship  held  good.  In  the  case  of 
xenotime,  two   of  the  bands   examined  are  wider  at    -259°  than  at 

-  253°,  and  the  width  appears  to  have  passed  through  a  minimum  at 
an  intermediate  temperature.  This  phenomenon  is  supposed  to  repre- 
sent the  general  influence  of  temperature,  there  being  for  all  bands  a 
certain  temperature  for  which  the  width  of  the  band  is  a  minimum. 

Observations  relating  to  the  influence  of  temperature  on  the 
absorption  bands  observed  in  circularly  polarised  light  are  also 
recorded  and  interpreted  in  terms  of  the  electron  theory.      H.  M.  D. 

Infra-red  Reflection  Spectra,  W.  W.  Coblentz  {Jahrh.  Radio- 
aktiv.  EleUronilc,  1908,  6,  1 — 14). — A  number  of  minerals  have  been 
studied  by  measuring  the  rays  from  a  Nernst  lamp  reflected  from  a 
cleavage  surface,  and  comparing  them  with  those  reflected  by  a  silver 
mirror.  The  radiation  was  measured  by  means  of  a  Rubens  thermo- 
couple. 

Molybdenite,  pyrrhotite,  chalcocite,  and  covellite,  and  also  magnetite, 
haematite,  chromite,  and*  zincite  give  continuous  reflection.  On  the 
other  hand,  scheellite,  wulfenite,  rutile,  and  corundum  show  selective 
reflection,  as  do  the  silicates.  Quartz,  both  in  the  crystalline  and 
in  the  glassy  form,  shows  selective  reflection,  which  is  different  for  the 
two  modifications.  In  the  absence  of  moi'e  definite  knowledge  re- 
specting the  constitution  of  the  silicates,  it  is  not  possible  to  draw  any 
conclusions  as  to  the  relation  of  the  spectra  to  the  structure  of  the 
silicic  acids.  C.  H.  D. 

Examination  of  Liquid  Crystals  in  Convergent  Polarised 
Light.  EiiNST  SoMMERKELDT  {Phi/sikal.  Zeitsch.,  1908,  9,  234 — 235. 
Compare  Vorlander,  A))str.,  1907,  ii,  441,  442). — To  demonstrate  the 
pseudo-isotropic  character  of  liquid  crystals  at  the  ordinary  temperature, 
ammonium  and  potassium  oleato  may  conveniently  bo  used.  The 
double  refraction  exhibited  by  the  ammonium  salt  is  about  the  same 
as  that  of  the  felspars.  On  account  of  the  turbidity  of  potassium 
oleate,  it  could  not  be  examined  alone,  but,  when  mixed  with  the 
ammonium  salt,  the  double  refraction  observed  with  the  latter  was 
considerably  inci'eased,  and  it  was  possible  to  obtain  a  complete 
interference  ring  in  the  field  of  view  with  a  mixture  of  the  two 
oleates.  H.  M.  D. 
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Rotatory  Polarisation  in  Crystals  which  are  not  Bnantio- 
morphous :  Methyl  Mesityloxidoxalate.  Ernst  Sommeefeldt 
{Jahrh.  Min.,  1908,1,  58 — 62). — Crystals  of  the  polymeride  of  methyl 
mesityloxidoxalate  ([O^^H^g^Jg)  (Federlin,  Abstr.,  1907,  i,  1006) 
are  hemihedral-monoclinic,  possessing  a  plane  of  symmetry,  but  no 
axis  of  symmetry.  The  optic  axial  plane  is  parallel  to  the  plane  of 
symmetry,  and  the  axial  angle  is  wide.  The  interfere  nee -figure  shown 
in  convergent  polarised  light,  in  the  position  when  the  vibration- 
directions  of  the  plate  coincide  with  those  of  the  nicols,  diiJers  from  a 
normal  biaxial  interference-figure  in  the  absence  of  the  dark  bar 
perpendicular  to  the  axial  plane.  Sohncke  in  his  theory  of  crystal 
structure  connected  the  rotatory  polarisation  of  crystals  with  their 
enantiomorphous  forms,  but  it  has  since  been  proved  theoretically  that 
certain  classes  of  crystals  which  are  not  enantiomorphous  may  be 
circularly  polarLsing.  L.  J.  S. 

The  Mathematical  Treatment  of  Photochemical  Reactions 
on  Therm odynamical  and  Electrochemical  Basis.  Alfred 
Byk  {Zeitsch.  physikal.  Chem.,  1908,62,  454 — 492). — In  this  theoretical 
paper  the  author  deals  with  photochemical  i-eactions  in  homogeneous 
systems,  and  develops  the  conception  of  a  photochemical  process  as  a 
special  case  of  electrolysis  by  alternating  current.  This  conception  is 
based  on  the  electromagnetic  theory  of  light,  and  leads  to  formulae 
which  are  in  general  harmony  with  what  is  known  of  photochemical 
processes,  both  in  respect  of  reaction  velocity  and  of  equilibrium 
(see  Luther  and  Weigert,  Abstr.,  1905,  ii,  785)^  and  do  not 
presuppose  the  formation  of  intermediate  compounds.  In  reversible 
photochemical  reactions,  according  to  the  author's  views,  the  change 
which  takes  place  in  the  dark  takes  place  all  the  same  when  the  system 
is  exposed  to  light ;  it  is  to  be  regarded  as  an  electrically  neutral 
process  ]  on  exposure  to  light,  an  extra  x'eaction  is  induced,  which  is 
simply  superposed  on  the  former,  and  is  to  be  regarded  as  of  an 
electrolytic  character.  J.  C.  P. 

Photochemistry.  Max  Teautz  [Zeitsch.  wiss.  Photograph. 
Photophysik.  Photochem.,  1908,  6,  169 — 194). — A  theoretical  paper  in 
which  photochemical  change  is  considered  from  the  standpoint  of 
thermodynamics.  It  is  shown  that  all  the  chief  photochemical 
regularities  can  be  deduced  by  the  aid  of  the  second  law  of 
thermodynamics.  H.  M.  D. 

Phototropy  of  the  Fulgides  and  other  Substances.  Hans 
Stobbe  (Annalen,  1908,  359,  1—48.  Compare  Abstr.,  1905,  i,  857; 
1906,  i,  960). — Fulgides,  containing  aromatic  substituting  groups, 
undergo  change  of  colour  when  exposed  to  light.  Thus,  triphenyl- 
fulgide,  which  forms  pleochroic,  orange-red,  monocliuic  crystals, 
becomes  dark  brown  when  exposed  to  stinlight  or  the  rays  of  an  arc 
lamp,  changing  again  to  its  original  colour  in  the  dark.  The  brown 
and  orange  modifications  are  chemically  identical,  and  diifer  only  in 
the  solid  state.  Such  phenomena  have  been  termed  by  Marckwald 
(Abstr.,  1900,  i,  2)  phototropy.    If  this  phototropic  change  is  frequently 
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repeated,  the  cUifeience  between  the  shades  of  the  two  forms  becomes 
gradually  less,  a  chemical  change  taking  place  which  leads  finally  to 
the  complete  conversion  of  the  fulgide  into  a  new  substance,  the 
photo-anhydride.  This  slow  photochemical  reaction  which  accom- 
panies the  phototropic  change  is  not  reversible.  The  structure  of  the 
photo-anhydride  will  be  discussed  in  a  future  communication.  The 
present  paper  is  a  study  of  the  nature  of  the  phototropic  change  and 
the  conditions  under  which  it  takes  place. 

To  study  the  action  of  light  waves  of  different  lengths,  the  fulgide 
is  exposed  in  a  thin  layer  between  two  glass  plates  in  a  special  spec- 
trographic  apparatus.  Orange-yellow  triphenylfulgide,  when  exposed 
to  the  lif^ht  of  the  spectrum,  after  two  minutes  shows  a  broad,  brown 
band  between  the  spectium  lines  E  and  G,  which  on  prolonged  ex- 
posure gradually  extends  tow^ards  the  ultra-violet.  If  the  whole 
layer  of  fulgide  is  first  exposed  to  light  under  a  cobalt  or  bluish-violet 
Jena  glass  light  filter,  it  changes  to  blackish-brown  and  on  exposure 
to  the  spectrum  light  becomes  orange-yellow  between  the  lines  E  and 
B,  but  brown  from  E  towards  the  ultra-violet.  Hence  the  yellow 
modification  is  sensitive  to  blue  and  violet  light  rays,  but  the  blackish- 
brown  form,  which  is  intermediate  between  the  yellow  and  brown 
modifications,  is  sensitive  to  yellow  and  red  rays.  The  portion  of  the 
spectrum  which  causes  the  phototropic  change  from  the  yellow  into 
the  brown  modification  is  termed  the  zone  of  stimulation  {Erregungs- 
zone).  The  behaviour  of  a  number  of  di-  and  tri-arylfulgides  towards 
light  rays  of  different  wave-lengths  has  been  studied  in  this  manner, 
and  the  results  obtained,  of  which  those  described  for  triphenylfulgide 
are  typical,  are  tabulated  and  expressed  graphically. 

Phototropic  change  has  been  observed  only  with  the  lemon-yellow  to 
orange-red  diaryl-  and  the  orange-red  to  dark  red  triaryl-fulgides  ;  the 
colourless  alphyl-  greenish-yellow  to  yellow-monoaryl-,  and  red, 
purple-red,  or  brown  or  tetra-aryl-fulgides  are  not  phototropic. 

The  modifications  of  a  phototropic  substance  can  exist  in  the  pure 
state  only  when  exposed  to  light  rays  of  the  wave-length  under  the 
influence  of  which  they  are  formed.  Under  all  other  conditions,  the 
substance  is  a  mixture  or  solid  solution  of  the  one  form  in  the  other. 
The  phototropic  change  is  caused  by  the  light  rays  which  are  absorbed 
by  the  modification  undergoing  the  change.  Hence  the  brown  form 
of  triphenylfulgide  must  be  in  reality  blue,  the  brown  appearance 
lesulting  from  its  state  of  granulation.  The  equilibrium  between  the 
two  modifications  in  a  mixture  depends  on  the  wave-lengths  of  the 
lii'ht  to  which  it  is  exposed.  It  follows  that  the  parts  of  the  spectrum 
which  produce  the  phototropic  change  depend  on  the  colour  of  the 
fulgide,  the  zone  of  stimulation  lying  the  more  towards  the  violet  the 
deeper  the  normal  ."^hade  of  the  substance,  whilst  the  lighter  the  f  hade 
the  further  towards  the  ultra-red  does  the  portion  of  the  spectrum 
causing  the  reverse  change  extend,  and  that  the  amount  of 
change  in  the  colour  of  a  phototropic  fulgide  not  only  increases 
with  diminishing  wave-lengths  of  the  light  rays  and  with  increasing 
intensity  of  illumination,  but  diminishes  with  increasing  temperature 
.Tnd  depends,  further,  on  the  number  and  nature  of  the  substituting 
groups,     being     greatest    with    diphcnyl-o-mothoxyphenyl-,  diphenyl- 
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piperou3'l«/^-,  and  diphenjl-o-nitrophenyl-fulgides,  less  with  diphenyl- 
p-methoxypbenylfulgide,  and  least  with  the  diaryl-fulgides.  The 
furyl-fulgides  resemble  the  phenyl  compounds. 

The  phototropy  of  the  fulgides  is  shown  to  be  analogous  to  a  number 
of  other  reversible  reactions  which  take  place  under  the  influence  of 
light,  and  is  compared  with  the  phenomena  of  fluorescence.  As  the 
phototropic  modifications  of  the  fulgides  undergo  the  reverse  change 
spontaneously  in  the  dark,  the  energy  of  the  light  rays  of  short  wave- 
length absorbed  during  the  phototropic  change  might  appear  during 
the  formation  of  the  original  form  as  heat  or  fluorescence.  This,  how- 
ever, has  not  yet  been  observed. 

The  phototropy  of  other  substances  has  been  studied  in  a  similar 
manner.  The  zoue  of  stimulation  for  colourless  /3-tetrachloro-a-keto- 
naphthalene  (Marckwald,  loc.  cit.)  lies  in  the  ultra-violet,  whilst  the 
reverse  change  is  caused  by  yellowish-green  or  yellow  rays.  Red  and 
blue  rays  have  no  aetion, 

Phenylbenzylidenehydrazine,  which  forms  light  yellow  crystals  or 
a  white  powder,  becomes  red  on  exposure  to  violet  or  ultra-violet  rays, 
becoming  again  colourless  when  exposed  to  yellow  or  green  light. 
Phenylanisylidene-  and  pheuylcuminylidene-hydiazines  behave  in  the 
same  manner,  as  do  also  osazones  of  the  benzil  series  (Biltz  and 
Wienands,  Abstr.,  1899,  i,  910).  Tetraphenyldihydrotriazine 
(Walther,  Abstr.,  1903,  i,  582)  and  ethyl  oxalisobutyrate  (Wislicenus 
aud  Kiesewetter,  Abstr.,  1898,  i,  2i0)  have  also  been  observed  to 
exhibit  phototropy.  G.  Y. 

Simple  Gas  Burner  Contrivance  for  Showing  Various  Flame 
Reactions.  Combustion  Phenomena,  and  Flame  Colorations. 
Wjlhelm  Thorner  [Zeitsch.  angew.  Chera.,  1908,  21,  673 — 677). — 
The  ring  by  means  of  which  the  air  supply  of  an  ordinary  Bunsen 
burner  is  regulated  is  replaced  by  a  brass  cylinder  to  which  is  fixed, 
at  right  angles,  a  brass  tube,  A.  The  air  supply  of  the  burner  passes 
through  this  tube,  consequently,  if  a  U-tube  or  other  .suitable  vessel 
be  attached  containing  a  volatile  liquid,  such  as  carbon  disulphide  or 
chloroform,  or  in  which  a  gas,  such  as  hydrogen  sulphide  or  hydrogen 
cyanide,  is  being  evolved,  the  combustion  of  these  liquids  or  gases  can 
be  demonstrated.  By  making  use  of  the  methods  of  Riesenfeld  and 
Wohlers  (Abstr.,  1906,  ii,  593)  or  Beckmann  (Abstr.,  1907,  ii,  209), 
the  flame  colorations  of  various  substances  can  also  be  shown.  A  b'st 
of  experiments  which  may  be  shown  by  means  of  this  apparatus  is 
given.  W.  H.  G. 

Experiments  on  the  Secondary  Rays  of  Radium.  H.  Stakke 
{Ber.deut.  2)f'i/sikal.  Ges.,  1908,  6,  267 — 284). — It  is  found  that  y-rays 
are  not  produced  when  the  /3-ra\s  of  radium  are  allowed  to  fall  on 
substances  such  as  lead,  aluminium,  and  paraffin.  The  y-rays  of  radium 
cannot  therefore  be  considered  as  a  type  of  Rontgen  radiation  resulting 
from  the  action  of  theyS-rays  on  the  substance  of  the  radium.  Absorp- 
tion measurements  which  have  been  carried  out  with  the  secondary 
rays  emitted  by  the  action  of  /3-rays  on  different  substances,  indicate 
that  these  are  very  heterogeneous,  and  that  some  of  the  compocent 
rays  are  much  more  readily  absorbed  than  are  the  primary  (3-ra,ys. 
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The  secondary  rays  from  paraffin  are  very  easily  absorbed  ;  those 
from  aluminium  are  less  penetrating  than  the  secondary  rays  from 
lead. 

The  most  absorbable  rays,  both  in  the  reflected  and  transmitted 
radiation,  originate  in  layers  of  the  material  which  are  very  close  to 
the  surface.  In  consequence  of  this,  the  transmitted  radiation  has  a 
maximum  intensity  for  a  certain  thickness  of  the  material  placed  in 
the  path  of  the  /3-rays,  this  thickness  depending  on  the  nature  of  the 
material. 

The  secondary  rays,  which  originate  from  the  action  of  the  ^-rays  on 
air,  are  in  all  probability  very  readily  absorbed.  H.  M.  D. 

Extraction  of  Polonium,  and  its  Properties.  Friedrich  Giesel 
{Ber.,  1908,  41,  1059 — 10t)2). — The  lead  chloride  obtained  from  pitch- 
blende is  dissolved  in  water,  and  to  the  solution  is  added  a  little 
sulphuric  acid  to  remove  radium,  and  then  ammonia.  The  precipitate 
is  digested  with  a  large  excess  of  hydrochloric  acid,  the  acid  solution 
filtered  off,  and  the  lead  chloride  extracted  four  or  five  times  with 
hydrochloric  acid.  Each  extract  is  reduced  to  a  small  bulk,  the  lead 
chloride  which  crystallises  out  being  removed ;  hydrogen  sulphide 
precipitates  a  mixture  of  the  sulphides  of  arsenic,  lead,  bismuth, 
copper,  and  mercury  from  the  first  extracts,  whilst  almost  pure  copper 
sulphide  is  obtained  from  the  later  extracts.  The  mixture  of  sulphides, 
after  treatment  with  ammonium  sulphide,  is  boiled  with  hydrochloric 
acid ;  the  radium-^  accompanies  the  bismuth,  whilst  the  polonium 
remains  with  the,  copper  sulphide.  The  latter  is  digested  with  nitric 
acid,  and  excess  of  ammonia  added  to  the  solution ;  the  polonium 
separates  as  a  slight,  white,  flocculent  precipitate,  which,  when  collected 
and  dried  on  a  filter,  is  obtained  as  a  yellowish-gi-ey  film.  This 
precipitate  is  far  more  active  than  any  film  of  polonium  hitherto 
obtained  as  a  deposit  on  metal ;  it  ozonises  the  air,  which  at  the  same 
time  is  seen  to  phosphoresce,  and  induces  a  beautiful  phosphorescence  on 
a  zinc  sulphide  screen.  The  solution  of  the  precipitate  in  2  or  3  drops 
of  hydrochloride  acid  is  yellowish-brown  ;  this  colour,  which  is  dis- 
charged on  the  addition  of  hydrogen  peroxide  or  nitric  acid,  is  not  due 
to  the  polonium,  but  is  probably  connected  with  the  presence  of 
radium-Z).  No  indication  of  the  formation  of  helium  from  polonium 
during  a  period  of  two  years  was  obtained.  W.  H.  G. 

Heating  ElBfects  produced  byRontgen  Rays  in  Lead  and 
Zinc.  Henry  A.  Bumstead  {Pliil.  Mag.,  1908,  [vi],  15, 
432—437.*  Compare  Abstr.,  1906,  ii,  141).— The  result  previously 
obtained  by  the  author  {loc.  cit.),  that  the  qu.antities  of  heat  produced 
in  lead  and  zinc  by  llontgen  rays  is  as  2  :  1 ,  is  not  confirmed  by  further 
experiments,  which  indicate  that  the  cjuantities  of  heat  are  equal  with 
an  uncertaiuty  of  from  5%  to  10%.  The  source  of  error  in  the  previous 
experiments  is  traced  to  the  imperfect  heat  insulation  of  tlio  metals. 

Now  experiments  are  described  whicli  show  that  the  secondary  rays 
emitted  by  load  exposed  to  the  action  of  llontgen  rays  are  incapable  of 
producing  scintillations  in  a  zinc-blondo  screen.  Rays  of  the  a-type 
are  therefore  absent. 

*  Amer.  J.  Sci.,  1908,  [iv],  26,  299—304. 
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Other  experiments  show  that  the  rate  of  change  of  the  active  deposit 
from  thorium  emanation  is  not  altered  by  exposure  to  Rontgen  rays. 

H.  M.  D. 

Anode  Rays.  V.  E.  Gehecke  and  O.  Reichbnheim  {Ber.  deut. 
physikal.  Ges.,  1908,  6,  217—225.  Compare  Abstr.,  1907,  ii,  421).— 
In  continuation  of  previous  investigations  of  anode  rays,  the  authors 
have  examined  most  closely  the  so-called  "  striction  anode  rays." 
Experiments  with  different  forms  of  discharge  tubes  have  shown  the 
conditions  under  which  such  rays  make  their  appearance.  A  convenient 
form  consists  of  two  bulbs  of  10  cm.  diameter  with  aluminium 
electrodes  sealed  through  the  walls  at  right  angles  to  the  axis  joining 
the  centres  of  the  bulbs,  these  being  connected  by  a  tube  which 
protrudes  into  each  bulb  to  the  extent  of  2  cm.  "  Striction  cathode 
rays"  are  at  once  seen  when  such  a  discharge  tube  filled  with  air  or 
hydrogen  is  evacuated.  If  a  trace  of  iodine  vapour  is  added,  "  striction 
anode  rays  "  also  make  their  appearance.  These  anode  rays  are  not 
influenced  by  a  magnet. 

Bromine,  hydrogen  chloride,  bromide  and  iodide  vapours  also  favour 
the  formation  of  "  striction  anode  rays,"  although  the  effect  is  much 
smaller  than  that  observed  when  iodineisadmitted  to  the  tube  containing 
hydrogen.  The  rays  are  not  only  produced  in  hydrogen  and  air,  but 
also  in  oxygen  and  helium,  whereas  in  nitrogen  no  positive  results  were 
obtained. 

Measurements  of  the  fall  of  potential  at  various  points  between  the 
anode  and  cathode  when  '*  striction  anode  rays  "  are  being  produced 
indicate  that  the  potential  gradient  in  the  anode  ray  region  is  very 
steep. 

These  facts  indicate  that  the  phenomena  of  discharge  at  the  anode 
are  very  similar  to  the  more  closely-studied  effects  observable  at  the 
cathode.  H.  M.  D. 

Anomalous  Behaviour  of  Selenium.  Ohr.  Ries  {Physikal. 
Zeitsch.,  1908,  9,  228 — 233). — The  anomalous  behaviour  of  crystalline 
selenium  in  regard  to  its  electrical  properties  can  be  explained  on  the 
assumption  that  there  are  two  different  forms.  The  one  form  (a), 
obtained  by  heating  amorphous  selenium  at  temperatures  below  200° 
for  a  considerable  time  and  cooling  rapidly,  has  a  negative  temperature- 
coefficient  of  electrical  resistance.  The  tempei^ature-coefficient  of  the 
second  form  (/8)  is  within  certain  temperature  limits  positive,  and  this 
crystalline  form  of  selenium  is  influenced  by  light  in  the  opposite 
direction  to  that  which  characterises  the  a  form.  The  (i  modification 
is  obtained  byj  heating  amorphous  selenium  at  temperatures  above 
200°.  The  product  obtained  by  the  various  methods  described  for 
the  preparation  of  crystalline  selenium  is  characterised  in  terms  of 
the  author's  theory.  H.  M.  D. 

Contact  Potential  Differences  Determined  by  means  of 
Null  Solutions.  S.  W.  J.  Smith  and  H.  Moss  {Phil.  Mag.,  1908, 
[vi],  15,  478 — 497). — Palmaer's  conclusion  from  the  results  of  experi- 
ments  with   drop  electrodes  (Abstr.,   1907,  ii,   424),   that   the   true 
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contact  potential  difference  between  mercury  and  01 N  KCl  solution 
is  about  0-57  volt,  is  shown  to  be  of  doubtful  validity. 

Several  so-called  null  solutions,  for  which  the  potential  difference 
between  still  and  dropping  mercury  electrodes  in  contact  with  the 
solution  is  zero,  have  been  examined.  A  0"26i\^  solution  of  potassium 
cyanide  possesses  this  property,  and  O'lN  solutions  of  potassium 
chloride,  iodide,  and  hydroxide  are  convertible  into  null  solutions  by 
the  addition  of  definite  small  quantities  of  sodium  sulphide. 

The  potential  differences  between  different  null  solutions  and  mercury 
are  not  the  same.  This  is  proved  by  measuring  each  potential  difference 
against  the  potential  difference  Hg/O'lN' KCl,  and  also  by  measuring 
one  null  solution  against  another.  If  the  null  solution  potential 
differences  are  assumed  tc  be  zero,  the  values  obtained  for  the  potential 
difference  Hg/O-liY  KCl  vary  from  about  0-53  to  079  volt.  Assuming 
that  the  potential  difference  corresponding  with  maximum  surface 
tension  is  most  likely  to  be  zero  when  the  maximum  is  not  depressed, 
it  is  probable  that  the  potential  difference  Hg/O'liV  KCl  does  not 
exceed  0'53  volt. 

The  equality  between  the  polarising  electromotive  force  required 
to  produce  the  maximum  sui-face  tension  between  mercury  and  a  given 
electrolyte  and  the  electromotive  force  of  the  corresponding  dropping 
electrode  circuit  no  longer  exists  when  the  chemical  action  at  the 
dropping  electrode  due  to  atriospheric  oxygen  becomes  appreciable. 

On  the  addition  of  small  quantities  of  sodium  sulphide  to  the 
solution,  the  potential  difference  between  the  dropping  mercury 
electrode  and  O'liVKCl  remains  unchanged,  although  the  natural 
potential  difference  is  thereby  altered  by  more  than  0'5  volt.  The 
variation  of  the  natural  potential  difference  with  increasing  con- 
centration of  sodium  sulphide  is  not  uniform,  but  at  a  certain 
critical  concentration  the  potential  difference  varies  with  extreme 
rapidity.  H.  M.  D. 

[Condition  of  Air  which  has  been  passed  between  Sparking 
Electrodes.]  M.  de  Buoglie  (Compt.  rend.,  1908,  146,  624^-625).— 
The  fact  that  flames,  fed  with  air  which  has  passed  over  metal 
electrodes  between  which  a  spark  discharge  is  taking  place,  exhibit 
spectra  of  the  metals  has  led  the  author  to  examine  the  condition 
of  such  air.  It  contains  (1)  ions  of  small  mobility,  (2)  neutral  centres 
which  are  converted  into  ions  by  the  action  of  radium  or  Rontgen 
rays,  and  (3)  attenuated  solid  particles  which  can  be  seen  in  the  beam 
of  an  arc  light.  The  cloud  of  solid  particles  is  vei'y  dense  in  the 
case  of  sodium,  thallium,  and  bismuth.  The  particles  obtained  from 
thallium  electrodes  have  been  found  to  show  Brownian  motion. 
These  particles  are  the  cause  of  the  spectral  reactions  ;  some  of  them 
are  electrically  charged.  H.  M.  D. 

Hydrogen  Peroxide  Cell.  Howard  T.  Barnes  and  G.  W. 
Sheakeu  (/.  riiysical  CItem.,  1908,  12,  155 — 162). — In  a  previous 
paper  {Trans.  Ainer.  Kleclrocliem.  Soc,  1907,  12,  54),  it  was  shown  that 
a  cell  with  magnesium  .'ind  aluminium  i-loctrodos  in  contact  with  water 
containing  dissolved  air,  gives  an  E.M.F.  which  slowly  rises  to  about 
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1  volt,  although  the  metals  are  close  together  in  the  potential  seriea. 
This  is  now  shown  to  be  due  to  the  formation  of  hydrogen  peroxide 
by  the  action  of  water  containing  dissolved  air  on  aluminium  ;  the 
peroxide  is  detected  by  the  potassium  iodide  starch  test.  When 
free  hydrogen  peroxide  is  added  to  the  aluminium  compartment  of  the 
cell,  the  E.M.F.  rises  to  about  2  volts,  but  falls  gradually  as  the 
peroxide  is  decomposed.  In  some  of  the  experiments,  a  solution  of 
aluminium  svilphate  was  used  as  electrolyte. 

The  rate  of  change  of  the  E.M.F.  and  current  of  the  magnesium- 
aluminium  cell  after  a  time,  and  the  effect  of  adding  hydrogen  peroxide, 
are  described,  and  the  effect  of  rise  of  temperature  on  the  behaviour 
of  the  cell,  with  and  without  the  addition  of  peroxide,  has  also 
been  investigated. 

Some  other  metals  show  a  similar  behaviour  to  that  of  aluminium  in 
the  above  respect,  but  the  effect  is  much  smaller,  and  hydrogen  peroxide 
cannot  be  detected.  G.  S. 

Conductivity  of  Gaseous  Mixtures  at  the  Moment  of 
Explosion.  K.  De  Muynck  {Bull.  Acad.  roij.  Belg.,  1907, 
901 — 928). — The  electrical  conductivity  of  mixtures  of  carbon  monoxide 
and  air  or  oxygen  at  the  moment  of  explosion  has  been  measured. 
The  explosion  vessel  consisted  of  a  cylindrical  brass  tube,  in  the  axis  of 
which  a  copper  wii"e  was  supported,  this  being  insulated  from  the  tube 
by  ebonite.  The  tube  and  wire  were  connected  through  a  galvano- 
meter with  the  opposite  poles  of  a  battery  of  small  cells,  by  means  of 
which  the  conducting  power  of  the  gaseous  mixture,  when  exploded  by 
means  of  a  spark,  was  determined. 

For  a  given  electrometric  force,  the  galvanometer  deflection  was 
found  to  be  much  greater  when  carbon  monoxide  and  oxygen  are 
mixed  in  the  proportion  in  which  they  combine  than  when  the  gaseous 
mixtures  contain  excess  of  oxygen.  The  conductivity  is  uni-polar  in 
character,  being  considerably  greater  when  the  axial  copper  wire  is 
connected  with  the  positive  pole  of  the  battery  than  when  the  connex- 
ions are  reversed.  The  galvanometer  deflection  for  a  given  mixture 
increases  with  the  pressure,  but  does  not  appear  to  depend  much  on  the 
hygroscopic  condition  of  the  gases.  An  influence  of  the  electrodes  is 
apparent  from  the  fact  that  larger  deflections  are  obtained  in  the  first 
explosion  after  the  electrodes  have  not  been  used  for  some  time  than 
are  met  with  in  subsequent  explosions.  With  increase  in  the  applied 
difference  of  potential,  the  galvanometer  deflection  increases,  and  the 
relationship  between  deflection  and  voltage  can  be  expressed  by  a 
linear  equation.  When  the  temperature  of  the  explosion  tube  is 
raised,  the  conductivity  of  the  explosion  mixture  increases  considerably. 

The  experimental  results  are  utilised  in  a  discussion  of  the  question 
as  to  whether  the  electrical  conductivity  is  a  direct  result  of  the 
chemical  action  or  is  a  secondary  effect  due  to  the  development  of  heat 
which  accompanies  the  explosion.  It  is  calculated  that  one  ion  is 
produced  for  every  200  million  molecules  of  carbon  dioxide  which  are 
formed.  This  result  favours  the  view  that  the  conducting  power  of 
the  exploded  mixture  is  to  be  attributed  to  the  heat  liberated  in  the 
change,  H.  M.  D. 
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Electrical  Conductivity  of  Mixtures  of  Acid  or  Base  and 
Water.  G.  Boizard  (Aiiii.  Chim.  Phys.,  1908,  [viii],  13,  433—479. 
Compare  this  vol.,  ii,  251). — The  author  has  studied  the  changes  of 
conductivity,  vi-scosity,  and  freezing  point  accompanying  the  addition 
of  good  or  weak  electrolytes  to  mixtures  of  good  electrolytes  with 
water.     The  results  are  briefly  as  follows. 

With  mixtures  of  good  electrolytes  with  water,  there  are  two 
concentrations,  one  high  and  the  other  low,  between  which  the  addition 
of  a  strong  or  weak  electrolyte  produces  a  diminution  in  the  con- 
ductivity. These  points  of  inversion  depend  on  the  temperature  and, 
in  certain  cases,  on  the  amount  of  electrolyte  added.  With  good 
electrolytes  without  action  on  the  solvent  mixture,  a  condition  of 
isoconductivity  obtains  at  the  points  of  inversion,  the  solution  having 
the  same  conductivity  as  the  solvent  mixture.  The  increases  or 
diminutions  of  conductivity  produced  in  this  way  are  referred  to  five 
principal  types,  the  transition  from  one  of  these  to  another  generally 
taking  place  in  a  perfectly  definite  order  ;  these  variations  are  functions 
of  the  temperature,  and  are  not  related  to  the  corresponding 
variations  of  the  viscosity  and  of  the  depression  of  freezing 
point. 

Solutions  of  electrolytes  in  mixtures  of  sulphuric  acid  with  water 
are  stable,  and  the  chemical  equilibria  attained  are  not  functions  of  the 
time  and  undergo  reversible  variations  when  the  temperature  is 
changed.  Further,  the  equilibrium  depends  only  on  the  relative 
amounts  of  the  ions  present  and  not  on  the  form  in  which  these  are 
introduced  into  the  solutions. 

On  the  basis  of  a  simple  theory  concerning  chemical  or  ionic 
equilibria  in  the  solutions,  formulge  are  derived  which  lead  to  results 
agreeing  with  the  experimental  observations. 

The  changes  taking  place  when  sulphates,  bisulphates,  or  acetates 
are  added  to  mixtures  of  sulphuric  acid  and  water  are  considered  in 
detail.  T.  H.  P. 

Equivalent  Conductivity  of  the  Hydrogen  Ion  derived  from 
Transference  Experiments  with  Nitric  Acid.  x\rthur  A.  Notes 
and  YoGORo  Kato  {J,  Amer.  Chem.  >Soc.,  1908,  30,  318— 334).— In 
a  paper  by  Noyes  and  Sammet  (Ab.str.,  1903,  ii,  126),  an  account  was 
given  of  transference  determinations  made  with  .t^720,  ^Y/60,  and  NjSO 
hydrochloric  acid  solutions  at  10°  20°,  and  30°.  The  results  when 
combined  with  the  equivalent  conductivity  of  the  chloride  ion  gave  a 
much  higher  equivalent  for  the  hydrogen  ion  than  that  derived  from 
the  conductivity  of  acids  at  high  dilutions.  In  order  to  ascertain 
the  cause  of  this  divergence,  transference  experiments  have  now 
been  made  with  nitric  acid  at  20°  with  the  following  results  : 

K<Hiivii]«^iit.  of  TraiisCerciico  E(iuiviileiit  con- 
UNO;,  per  litre,  muiiber  x  10^  diictivity  of  hydrogen  ion. 
O-O.'-iH  1557  360  3 
0  0181  169-6  340 -2 
00067  160-0  339-1 
0-0022  162-8  332-2 
0  0000  1C6  0  324-6 
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These  values  for  the  equivalent  conductivity  of  the  hydrogen  ion, 
except  at  the  highest  concentration,  agree  closely  with  those  obtained 
in  the  experiments  with  hydrochloric  acid,  and  show  that  the  value 
for  the  concenti-ation  intervals  between  OOlSiVand  O'OOGiV' is  nearly 
5%  greater  than  that  derived  from  conductivity  measurements  at 
extreme  dilution.  This  divergence  has  also  been  observed  by  Noyes 
and  Sammet  {loc.  cit.),  and  has  been  confirmed  by  the  conductivity 
determinations  of  Goodwin  and  Haskell  and  by  the  transference 
experiments  of  Jahn,  Joachim,  and  Wolff.  The  conclusion  is  drawn  that 
the  transference  number  of  the  anion  of  acids,  and  therefore  the  ratio  of 
the  velocity  of  the  anions  to  that  of  the  hydrogen  ion,  is  considerably 
greater  at  very  low  concentrations  (0"001-.V  or  less)  than  at  moderate 
concentrations  (0-05 — 0-005xV). 

It  is  considered  probable  that  this  change  of  the  transference 
number  is  due  chiefly,  if  not  entirely,  to  a  retardation  of  the  hydrogen 
ion  at  very  high  dilution.  The  nearly  constant  values  of  the 
equivalent  conductivity  of  the  hydrogen  ion  between  concentrations 
of  0-006A^  and  0"018.V  are  regarded  as  noi-mal,  whilst  the  variation 
at  lower  concentrations  is  thought  to  be  due  to  some  secondary  effect 
of  a  general  character. 

In  view  of  these  results,  it  is  suggested  that  in  calculating  the 
ionisation  values  of  acids  which  are  largely  ionised  at  moderate 
concentrations,  the  observed  equivalent  conductivity  of  the  acid 
should  be  divided  by  a  A^  value,  obtained  by  adding  to  the  equivalent 
conductivity  of  the  anion  that  of  the  hydrogen  ion  obtained  by  the 
transference  experiments  at  the  given  concentration.  On  the  other 
hand,  in  the  case  of  an  acid  solution  in  which  the  ion  concentration  is 
less  than  OOOliV,  the  older  value  (32-i  at  20°  or  315  at  18°)  for  the 
hydrogen  ion  is  to  be  preferred.  E,  G. 

Conductivity  and  Ionisation  of  Salts,  Acids,  and  Bases  in 
Aqueous  Solutions  at  High  Temperatures.  Arthur  A.  Noyes 
[with  A.  C.  Melchek,  H.  C.  Cooper,  G.  W.  Eastman,  and  Yogoro 
Kato]  (/.  A77ier.  Chem.  Soc,  1908,  30,  335— 353).— Noyes  and 
Coolidge  (Abstr.,  1904,  ii,  226)  have  described  an  apparatus  for 
determining  the  electrical  conductivity  of  aqueous  solutions  at  high 
temperatures,  and  have  recorded  measurements  made  with  solutions  of 
sodium  and  potassium  chlorides.  The  investigation  has  now  been 
extended  to  other  di-ionic  salts,  namely,  silver  nitrate,  magnesium 
sulphate,  sodium  acetate,  ammonium  chloride,  and  ammonium  acetate, 
to  two  tri-ionic  salts,  barium  niti'ate  and  potassium  sulphate,  and  also 
to  potassium  hydrogen  sulphate,  hydrochloric,  nitric,  sulphuric, 
phosphoric  and  acetic  acids,  and  sodium,  barium,  and  ammonium 
hydroxides.  In  most  cases,  the  measurements  have  been  made  at  four 
or  more  different  concentrations  between  0"liV^  and  0'002^,  and  at 
temperatures  ranging  from  18°  to  306°. 

In  the  case  of  the  di-ionic  substances,  the  values  of  the  equivalent 
conductivity  for  complete  ionisation  become  more  nearly  equal  as  the 
temperature  rises,  and  approach  equality  rapidly  between  18°  and  218°, 
but  comparatively  slowly  at  higher  temperatures.  Thus  the  specific 
migration  velocities  of  the  ions  are  more  nearly  equal   the  higher  the 
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temperature.  Couiplete  equality  is  not  reached,  however,  even  at 
306°,  but  the  divergence  only  exceeds  5%  in  the  cases  of  hydrochloric 
acid,  sodium  hydroxide,  and  sodium  acetate. 

The  equivalent  conductivity  of  the  tri-ionic  salts  increases  steadily 
with  the  temperature,  and  attains  values  which  are  much  greater  than 
those  for  any  di-ionic  salt  with  univalent  ions.  Thus  at  306°  the 
value  for  potassium  sulphate  is  TS  times  that  for  potassium 
chloride. 

The  rate  of  increase  in  conductivity  with  all  the  neutral  di-ionic 
salts  is  greater  between  100°  and  156°  than  between  18°  and  100°,  or 
between  156°  aud  218°,  so  that  the  temperature-conductivit}' curve  is 
first  convex,  later  concave,  aud  then  again  convex  towards  the 
temperature  axis  with  two  intermediate  points  of  inflexion.  With  acids 
and  bases,  however,  aud  therefore  with  the  hydrogen  and  hydroxyl 
ions,  the  rate  of  increase  of  the  equivalent  conductivity  steadily 
decreases  as  the  temperature  rises,  and  the  curve  is  consequently 
always  concave  towards  the  temperature  axis.  In  the  case  of  the 
tri-ionic  salts,  the  rate  of  increase  steadily  grows,  owing  to  the  great 
increase  in  the  equivalent  conductivity  of  the  bivalent  ion,  and  hence 
the  curve  is  always  convex  towards  the  temperacure  axis. 

With  regaid  to  the  variation  of  the  equivalent  conductivity.  A,  with 
the  concentratiou,  C,  of  solutions  between  O'liVand  0'002  or  0*0005iV, 
the  results  for  all  temperatures  with  all  the  salts,  both  di-  and  tri-ionic, 
and  also  with  hydrochloric  acid,  nitric  acid,  and  sodium  hydroxide,  can 
be  expressed  by  the  function  C'(Ao  -  A)  =  K{CA)";  if  to  n  is  assigned  a 
value  (varying  with  different  substances)  between  1"4U  aud  1'55.  It  is 
evident  that  if  the  conductivity  I'atio,  A/A^,  can  be  taken  as  a  measure  of 
the  iouisation,  y,  the  latter  changes  with  the  concentration  in  accordance 
with  the  function  {Cy)"/C{\.  -y)  =  a  constant,  in  which  ?4  has  values 
varying  between  1"-10  aud  1-55. 

It  has  been  pointed  out  previously  (Noyes,  Congress.  Arts.  Sci., 
St.  Louis  Exhibition,  1904,4,  317)  thatat  the  ordinary  temperature  the 
form  of  the  functional  relation  between  iouisation  and  concentration  is 
the  same  for  salts  of  different  ionic  types.  The  present  results  show 
that  this  is  true  also  at  high  temperatures,  and  that  even  the  large 
variation  of  temperature  and  the  consequent  change  in  the  chaiMcter 
of  the  solvent  affect  very  slightly,  if  at  all,  the  value  of  the  exponent 
in  this  empirical  relation.  This  affords  a  confirmation  of  the  view  that 
the  form  of  the  concentration  function  is  independent  of  the  number 
of  ions  into  which  the  salt  dissociates,  and  shows  that  chemical 
mass  action  has  not  any  appreciable  influence  in  determining  the 
equilibrium  between  the  ions  aud  the  non-ionised  part  of  largely 
dissociated  substauces.  The  functions  A„  -  A  =  /I'C"'  and  Ag  -  A  = 
K{('\)^'  also  express  the  results  with  potassium  chloride,  sodium 
chloride,  hydiochloric  acid,  and  sodiimi  hydroxide  up  to  218°  betweeu 
O'liV^aud  0002  or  00005^\". 

The  equivalent  conductivity  and  iouisation  of  acetic  acid  and 
ammonium  hydroxide  change  with  the  concentration  at  all  temperatures, 
even  up  to  306",  in  accordance  with  the  law  of  mass  action.  Phos- 
phoric acid  has  intermediate  values  of  n  (18 — TD)  which  approach 
more    nearly    to    the    theoretical    value    (2  0)    thau   to  the  empirical 
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value.  In  general,  the  ionisation  decreases  steadily  with  rise  of 
temperature  in  the  case  of  every  substance  investigated,  and  the 
decrease  is  nearly  the  same  for  all  largely  ionised  salts  of  the  same 
ionic  type. 

It  is  shown  that  the  effect  of  temperature  on  the  ionisation  of  salts 
is  comparable  with  its  effect  on  the  dielectric  constant  of  water. 

Neutral  salts  of  the  same  ionic  type  are  ionised  to  nearly  the  same 
extent  in  all  cases.  Hydrochloric  acid  (up  to  156°),  nitric  acid,  and 
barium  and  sodium  hydroxides  also  conform  to  this  principle,  although 
their  ionisation  is  somewhat  greater  than  that  of  the  corresponding 
salts. 

The  rough  proportionality  which  exists  at  the  ordinary  temperature 
between  the  non-ionised  part  of  a  salt  and  the  product  of  the  valencies 
of  its  ions  has  now  been  proved  to  persist  up  to  high  temperatures. 

The  ionisation  constant  for  ammonium  hydroxide  increases 
considerably  from  0^  to  18°,  then  remains  nearly  constant  to  50°,  and 
afterwards  rapidly  decreases,  until  at  306°  its  value  is  only  1/200  of 
that  at  18°.  The  values  for  acetic  acid  are  similar  to  those  of 
ammonium  hydroxide  at  all  temperatures.  Phosphoric  acid  has  a 
much  greater  ionisation  constant,  which  decreases  steadily  and  rapidly 
with  rising  temperature. 

From  these  results,  the  conclusions  are  drawn  that  the  ionisation  of 
salts,  strong  acids  and  bases  is  primarily  determined,  not  by  specific 
chemical  affinities,  but  by  electrical  forces  arising  from  the  charges  on 
the  ions ;  that  this  is  not  affected,  except  in  a  secondary  degree,  by 
chemical  mass  action,  but  is  regulated  by  general,  comparatively  simple 
laws  ;  and  that,  in  most  respects,  the  phenomenon  differs  from  that  of 
the  dissociation  ordinarily  exhibited  by  chemical  substances,  including 
that  of  the  ionisation  of  weak  acids  and  bases.  E.  G. 

Determination  of  Ionisation  Factor  of  Water  in  Hydro- 
chloric Acid  Solutions.  Emmanuel  Doumer  (fiompt.  rend.,  1908, 
146,  687 — 690.  Compare  this  vol.,  ii,  252). — In  an  earlier  paper,  the 
author  has  defined  the  ionisation  factor  of  water  in  solutions  of  hydro- 
chloric acid  as  the  ratio  2i;/F,  where  v  and  Frepi-esent  the  volumes  of 
oxygen  and  hydrogen  respectively  obtained  during  the  electrolysis  of 
the  solution  ;  and  in  the  present  paper  methods  are  described  whereby 
the  value  of  v  can  be  determined  accurately.  For  this  purpose, 
electrodes  of  silver  or  mercury  are  used  ;  in  the  former  case,  after  the 
anode  has  become  coated  with  brown  silver  oxide,  it  absorbs  all  the 
chlorine  and  all  the  electrolytic  oxygen  is  evolved,  and  in  the  latter 
case  the  mercury  anode  absorbs  both  the  oxygen  and  the  chlorine,  and 
from  the  increase  in  weight  of  the  mercury  and  the  volume  of  hydrogen 
liberated  at  the  cathode  the  weight  of  electrolytic  oxygen  and  of 
chlorine  can  be  calculated  after  making  the  necessary  correction  for  the 
trace  of  mercury  oxide  dissolved  by  the  solution.  The  results  of  the 
experiments  tabulated  in  the  original  show  that  the  ionisation  factor  of 
water  in  hydrochloric  acid  solutions  is  a  constant,  and  independent  of 
the  intensity  of  the  current,  of  the  strength  of  the  solution,  and  pro- 
bably also  of  the  nature  of  the  anode ;  the  factor  is  equal  to  0'662, 
whence  it  follows  that,  in  the  electrolysis  of  solutions  of  hydrochloric 
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acid,  about  two-thirds  of  the  hydrogen  evolved  comes  from  the 
electrolysis  of  the  water,  and  the  remaining  one-third  from  the  hydro- 
chloric acid.  ^'  ^-  ^' 


Apparatus   for 
chloric    Acid.     J 


the 
B. 


Quantitative  Electrolysis  of  Hydro- 
Lewis  {J.  Amer.  Chem.  Soc,  1908,  30, 
615 — 616). — The  apparatus  con- 
sists of  (1)  a  glass  cylinder,  (2)  a 
porous  pot,  (3)  a  carbon  anode, 
(4)  a  cathode  of  sheet  platinum, 
fitted  together  as  shown  in  the 
sketch.  The  chlorine  delivery 
tube  is  connected  to  the  bottom 
of  the  tall  cylinder  (6),  the  top 
of  which  is  px'ovided  with  an 
air  outlet ;  a  loose  plug  of  cotton 
wool  (7)  is  placed  in  6  to 
retard  the  mingling  of  chlorine 
and  air.  A  two-way  stopcock 
is  interposed  as  shown  at  5. 
The  air  (or  chlorine)  and  hydro- 
gen evolved  during  the  electro- 
lysis may  be  collected  over  water 
in  inverted  burettes.  To  start 
the  apparatus,  the  anolyte  is 
satvirated  with  chlorine  by  add- 
ing a  few  crystals  of  potassium 
chlorate  to  it.  The  mixture  may 
—5  then  be  used  immediately  ;  elec- 
trolysis need  only  be  carried  on 
a  minute  or  two,  during  which  time  the  chlorine  is  allowed  to  escape 
by  means  of  the  stopcock  5,  and  then  the  apparatus  is  ready  for  the 
demonstration.  W.  H.  G. 

Electrolytic  Valve  Action  of  Columbium  and  a  Classifica- 
tion of  the  Behaviour  of  Electrolytic  Anodes.  Guntiieu  Sohulze 
{Ann.  rhysik.,  1908,  [iv],  25,  775— 782).— Tho  electrolytic  valvo 
action  of  columbium  is  studied  in  the  same  way  as  that  of  tantalum 
{ihid,  1907,  [iv],  23,  226.  Compare  also  Abstr.,  1907,  ii,  842).  The 
results  obtained  with  the  two  metals  are  vei-y  similar.  A  classification 
of  anodes  is  given  according  to  whether  they  are  attacked  or  not,  and 
whether  the  product  of  reaction  is  soluble,  insoluble,  a  conductor  or 
not,  forms  ,an  adherent  film,  etc.  The  anodes  which  exhibit  valve  action 
are  supposed  to  belong  to  the  class  in  which  a  non-conducting,  porous 
skin  is  formed  and  simultaneously  gas  is  evolved  ;  the  gas  film  retained 
in  tho  pores  of  tho  skin  is  tho  non-conductor  to  which  the  valvo  action 
is  due.  T.  E. 

Electrolytic  Reduction  of  Solutions  of  Titanic  Sulphate. 
B.  DiETiiELM  and  FniTZ  Foeustkh  {Zcitsc/i.  phi/sikal.  Chem.,  190S,  62, 
129 — 177). — The  only  result  of  the  electrolytic  reduction  of  titanic 
sulphate  in  sulphuric  acid  solution  is  to  reduce  tho  metal  from  the 
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quadrivalent  to  the  tervalent  condition  (compare  Knecht's  experiments 
on  the  chloride,  Abstr.,  1903,  ii,  217).  The  course  of  the  reduction 
varies  with  different  electrodes,  the  current  efficiency  being  consider- 
ably higher  with  a  lead  or  a  copper  electrode  than  with  one  of  bright 
platinum.  In  all  these  cases  the  reduction  goes  on  until  it  is  complete. 
With  an  electi-ode  of  platinised  platinum,  whilst  the  current  efficiency 
is  high,  the  reduction  may  be  incomplete. 

It  appears  from  a  study  of  the  potentials  at  an  electrode  immersed 
in  a  solution  containing  titanium  in  both  stages  of  oxidation,  that  such 
a  solution  is  in  equilibrium  with  hydrogen  at  atmospheric  pressvire.  In 
contact  with  platinised  platinum, the  equilibriumTi""  +  H:;rrTi'"'  +  H* 
is  reached  from  either  side. 

The  cathode  potentials  and  the  way  in  which  they  vary  with  the 
current  density  have  been  studied  in  detail  for  the  reduction  which 
takes  place  without  the  evolution  of  hydrogen.  Here,  again,  the 
influence  of  the  material  of  the  cathode  is  very  evident. 

The  velocity  of  the  reduction  of  titanium  sulphate  is  much  smaller 
at  a  bright  platinum  cathode  than  at  a  platinised  platinum  cathode. 
The  effective  reducing  agent  at  lead  cathodes  is  electrolytically 
separated,  finely-divided  lead,  and  at  copper  cathodes  apparently  an  alloy 
of  copper  and  hydrogen. 

The  influence  of  the  cathode  material  recorded  in  this  paper  is 
analogous  to  that  observed  by  Chilesotti  in  the  electrolytic  reduction  of 
molybdic  acid  (Abstr.,  1906,  ii,  263,  365),  and  to  that  observed  by 
Haber  and  Russ  in  the  reduction  of  organic  substances  (Abstr.,  1904, 
ii,  309). 

Electrolytic  reductions  which  involve  a  change  of  valency  appear  to 
depend  on  the  secondary  action   of  the   hydrogen  which  is  primarily 
separated  at  the  cathode  surface,  or  of  the  electrolytically  separated 
metal.     Such  a  direct  loss  of  charge  as  represented  by 
j^(»-^i)+  ^ ^  if«+ 

does  not  correspond  with  what  usually  happens.  J.  C.  P. 

Thermal  Conductivity  of  Mixtures  of  Argon  and  Helium. 
Johannes  Wachsmuth  {Physikal.  Zeitsch.,  1908,  9,  235—240). — The 
thermal  conductivity  of  various  mixtures  of  argon  and  helium  has 
been  measured  according  to  the  method  of  Schleiermacher.  The 
experimental  data  are  discussed  in  reference  to  the  formula  k=f'q.Cv, 
in  which  k  denotes  the  thermal  conductivity,  -q  the  coefficient  of 
viscosity,  and  Cy  the  specific  heat  at  constant  volume.  Previous 
experiments  have  shown  that  the  value  of  f  for  argon  and  helium  is 
2 "5,  in  accordance  with  the  Maxwell-Boltzmann  theory.  For  mixtures 
of  these  two  gases,  the  value  of  f  is,  however,  not  constant,  and  the 
curve  which  represents  y  as  a  function  of  the  composition  of  the  gas 
mixture  exhibits  a  maximum  for  the  mixture  containing  60%  helium. 
This  corresponds  with  the  results  of  previous  measurements  of  the 
thermal  conductivity  of  hydrogen-oxygen  mixtui-es,  the  maximum 
value  of  /  in  this  case  being  obtained  for  the  mixture  containing  60% 
of  hydrogen.  The  variation  in  the  value  of  the  factor  /  in  the  gas 
mixtures  is  attributed  to  the  alteration  in  the  mean  free  path  of  the 
molecules  of  a  gas  which  takes  place  when  this  is  mixed  with  a  second 
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gas.  An  interpolation  formula  is  dedviced  by  taking  account  of  this 
alteration  in  the  mean  free  path,  from  which  the  thermal  conductivities 
of  mixtures  of  argon  and  helium  can  be  calculated  in  good  agreement 
with  the  observed  values.  H.  M.  D. 

Specific  Heat  and  Dissociation  of  Chlorine.  Mathias  Pier 
(Zeitsch.  physikal.  Chem.,  1908,  62,  385 — 419). — The  molecular  specific 
heat  of  chlorine,  according  to  the  work  of  earlier  investigators,  is 
about  2  cal.  greater  than  that  of  most  diatomic  gases.  This  might 
be  connected  with  the  abnormal  density  of  chlorine,  and  accordingly 
the  author  has  studied  the  behaviour  of  this  gas  at  various  tempera- 
tures and  pressures.  If  the  value  2*49  (air=  1)  is  taken  as  the  correct 
density  at  0°  and  1  atmosphere  pi-essure  (see  Moissan,  Abstr.,  1904,  ii, 
114),  then  under  the  same  pressure  the  densities  at  higher  tempera- 
tures are  as  follow  :  50-24°,  2-4688  ;  100-4°  2'4601  ;  150-7°,  2-4554  ; 
184-0°,  2-4538.  When  the  pressure  is  reduced  to  about  O'l  atmosphere, 
the  theoi-etical  value  of  the  density,  namely,  2-4494,  is  reached;  the 
variation  of  density  with  pressure  at  13-5°  is  shown  by  the  following 
figures,  the  first  number  given  in  each  case  being  the  pressure  in 
atmospheres;  1-00,  2-4820;  0-466,  2-4640;  0-294,  2-4584;  0195, 
2-4543;  0-123,  2-4518;  00569,  2-4494. 

As  to  the  influence  of  the  abnormal  density  of  chlorine  on  its 
specific  heat,  the  assumption  is  made  that  there  is  a  partial  association 
to  Cl^  molecviles.  On  this  assumption  a  formula  is  based,  which  gives 
the  variation  of  density  (A)  with  the  pressure  (P  atmospheres)  and 
with  the  absolute  temperature.  With  this  formula,  which  runs  : 
log(A- 2-4494)  =  463-1 1/r- 0-6415 -log^-f-logP,  it  is  possible  to 
calculate  the  density  of  chlorine  in  very  good  agreement  with  the 
values  actually  found  at  various  pressures  and  temperatures. 

From  the  foregoing  formula,  the  author  calculates  also  the  correction 
which  must  be  applied  to  the  molecular  specific  heat  of  chlorine  to  get 
the  value  for  the  ideal  undissociated  gas  ;  the  correction,  however, 
amounts,  oven  at  the  ordinary  temperatui'e,  only  to  0-3 — 0  5  cal.,  and 
hence  the  exceptionally  high  value  of  the  specific  heat  of  chlorine 
cannot  be  attributed  to  its  abnormal  density. 

The  degree  of  association  of  chlorine  is  practically  zero  at  300°, 
and  from  this  temperature  up  to  1450°  the  density  is  normal.  This  is 
shown  by  a  study  of  the  specific  heat.  Hydrogen  and  chlorine  were 
exploded  in  a  bomb  (1)  with  an  excess  of  chlorine,  and  (2)  with  an 
equivalent  excess  of  hydrogen.  From  the  maximum  pressure  pro- 
duced by  the  explosion,  the  maximum  temperature  reached  was 
calculated,  and  from  the  data  obtained  in  the  two  cases  the  specific 
heat  of  chlorine  was  compared  with  that  of  hydrogen.  Rognault's 
value  for  the  specific  heat  of  chlorine  is  distinctly  too  high,  and  the 
author  finds  that  up  to  1450"  the  experimental  values  are  satisfactorily 
given  by  the  formula  C„  =  5-431 -J- 0-00057',  The  values  so  obtained, 
however,  are  still  greater  than  those  of  most  diatomic  gases,  for  which 
the  formula  C'„  =  4-327 +  0-00057' is  valid. 

Above  1450°,  the  experimental  values  for  the  specific  heat  of 
chlorine  are  considerably  greater  than  those  calculated  by  the  fore- 
going formula.     On  the  basis  of  the  difference  between  these  values, 
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and  on  the  assumption  that  the  heat  of  dissociation  of  the  chloi-ine 
molecule  is  -113000  cal.,  the  author,  applying  Nernst's  theory 
(Abstr.,  1906,  ii,  727;  see  also  Brill,  Abstr.,  1907,  ii,  233),  deduces 
the  formula  log(l -a;2)/a;2=  113000/4-5712'- l-751og2'+ log Z^  -  3  as 
applicable  to  chlorine  above  1450°.  In  this  formula,  x  is  the  degree  of 
dissociation  of  the  chlorine.  J.  C.  P. 

Specific  Heat  of  Some  Elements  and  Salts  between  the 
Temperature  of  Liquid  Air  and  Room  Temperature.  Paul 
NoRDMEYER  (£er.  deut.  physikcd.  Ges.,  1908,  6,  202 — 206.  Compare 
Abstr.,  1906,  ii,  521  ;  1907,  ii,  432). — The  specific  heat  values  recorded 
for  certain  elements  in  the  previous  paper  (loc.  cit.)  have  been  confirmed. 
For  the  other  substances  examined,  the  following  mean  specific  heats 
were  deduced  :  aluminium,  0'182  ;  phosphorus  (yellow),  0*178 ; 
potassium,  0*169;  potassium  bromide,  0*102.  H.  M.  D. 

Vapour  Pressure  of  Dry  and  of  Ordinary  Sal  Ammoniac. 

Johannes  J,  van  Laar  {Zeitsch.  -physikcd.  Chem.,  1908,  62,  194 — 198). 
— Treating  this  problem  from  the  point  of  view  of  thermodynamics, 
the  author  shows  that  the  conclusions  drawn  by  Abegg  (this  vol.,  ii, 
157)  and  Johnson  (ibid.)  are  incorrect.  It  does  not  follow  that  the 
partial  pressure  of  undissociated  ammonium  chloride  above  sal  ammoniac 
must  always  be  the  same  at  a  given  temperature,  whatever  be  the 
degree  of  dissociation  of  the  vapour.  In  the  case  of  ordinary  sal 
ammoniac,  a  complete  dissociation  equilibrium  is  established ;  this 
is  not  so  with  dry  sal  ammoniac,  and  the  theory  of  heterogeneous 
dissociation  equilibria  is  therefore  not  applicable  to  this  case.  Such 
dissociation  equilibria  are  defined,  not  by  the  partial  pressure  of  the 
undissociated  substance,  but  by  the  total  pressure  of  the  system. 

J.  C.  P. 

Vapour  Pressure  of  Aqueous  Acetone  Solutions.  A,  E. 
Makovetzki  (J.  Buss.  Phys.  Chem.  Soc,  1908,  40,  216— 227).— The 
object  of  the  research  was  to  study  complex  solutions,  but  the  difference 
in  vapour  pressure  of  acetone  and  water  is  so  great  that  the  study  of 
the  systems  acetone  +  water  +  a  third  substance  was  abandoned. 
Curves  and  tables  are  given  showing  the  relation  between  the 
composition  of  the  solutions  and  the  refractive  index  at  various 
temperatures,  the  vapour  pressure  of  the  solutions,  and  the  partial 
vapour  pressures  of  acetone  and  water  respectively. 

The  results  are  claimed  to  be  considerably  more  accurate  than 
those  of  previous  investigators  (compare  Taylor,  Abstr.,  1900,  ii, 
529).  Z.  K. 

Condition  of  Substances  in  Absolute  Sulphuric  Acid. 
Giuseppe  Oddo  and  E.  Scandola  {Zeitsch.  physikal.  Chem.,  1908,  62, 
243 — 255). — The  authors  have  discovered  independently  the  method  of 
preparing  absolute  sulphuric  acid  lately  described  by  Ilantzsch  (this 
vol.,  ii,  14),  and  the  value  they  find  for  the  freezing  point  is  10*43°. 
In  the  Beckmann  apparatus  used,  the  tube  is  closed  by  a  glass  stopper, 
into  the  centi-al  passage  of  which  the  thermometer  is  ground ;  another 
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small  tube  sealed  into  the  stopper  is  closed  at  its  upper  end  by  a 
plugged  piece  of  thick-walled  rubber  tubing,  in  the  wall  of  which  a 
hole  is  pierced  for  the  passage  of  the  platinum  stirrer ;  with  the  aid 
of  a  little  grease,  the  stirrer  moves  easily  and  the  acid  is  protected 
from  the  air. 

Experiments  with  phosphoryl  chloride  and  sulphuryl  chloride  as 
normal  solutes  give  68-07°  as  the  mean  value  for  the  molecular  freezing- 
point  depression  in  absolute  sulphuric  acid.  When  the  value  for  the 
latent  heat  of  fusion  of  sulphuric  acid  (24-03°)  found  by  Pickering  is 
inserted  in  the  formula  /t  =002r2/X,  K  is  calculated  to  be  66-86°,  a 
figure  in  better  agreement  with  the  authors'  experimental  determina- 
tion than  with  Hantzsch's  value  (70°). 

The  numbers  obtained  for  the  molecular  weight  of  water  in  absolute 
sulphuric  acid  are  about  two-thirds  of  the  normal  value,  even  in 
solutions  considerably  more  concentrated  than  those  examined  by 
Hantzsch.  Using  pyridine  and  quinoline  as  solutes,  the  authors  show 
that  acid  sulphates  give  a  figure  for  the  molecular  weight  which  is 
half  the  normal  value,  and  not  two-thirds  as  found  by  Hantzsch. 
The  conclusions  based  by  the  latter  on  his  experiments,  and  his 
"  hydronium  "  theory  in  particular,  are  adversely  criticised. 

J.  C.  P. 

Heats  of  Vaporisation  of  the  Liquid  Halogen  Hydrides  and 
of  Hydrogen  Sulphide.  P.  H.  Elliott  and  Douglas  McIntosh 
{J.  Physical  Chem.,  1908,  12,  163— 166).— The  heats  of  vaporisation  of 
the  compounds  in  question  were  determined  by  an  electrical  method 
(compare  Franklin  and  Kraus,  Abstr.,  1907,  ii,  929).  The  mean 
values  (from  three  to  four  experiments  for  each  substance)  are  14-9, 
17-3,  18-8  and  19-6  x  ^"^  ergs,  per  gram-molecule  for  hydrogen  chloride, 
bromide,  iodide  and  sulphide  respectively.  The  results  agree  well 
with  those  calculated  from  the  variation  of  the  vapour  pressure  with 
temperature  by  means  of  the  Clausius  equation,  except  in  the  case  of 
hydrogen  iodide,  for  which  the  calculated  value  is  20-7  x  10^"  ergs. 

G.  S. 

Heat    of    Formation    of    Organic    Fluoro-compounds.     II. 

Fked^ric  Swauts  {Bull.  Acad.  roy.  Belg.,  1907,  941 — 955.  Compare 
Abstr.,  1907,  ii,  9). — The  heats  of  combustion  of  the  aromatic  fluoro- 
compounds  named  below  have  been  determined.  The  three 
numbers  placed  after  the  name  of  each  compound  are  the  heat  of 
combustion  at  constant  volume,  the  heat  of  combustion  at  constant 
pressure,  and  the  heat  of  formation  (large  calories) :  fluorobenzene, 
746-26,  746-84,  726;  o-fluorotoluene,  901-61,  90247,  1473;  ;;-fluoro- 
toluene,  901-86,  90272,  14-48  ;  fiuoro-i/^-cumene,  120615,  1207-49, 
36-51;  o-fluorobenzoic  acid,  739-92,  73992,  108  38;  ???-fiuorobenzoic 
acid,  737-36,  737-36,  111  ;  ;)-fluorobenzoic  acid,  73943,  739-43, 
108-87. 

The  mean  difference  between  the  heats  of  formation  of  the  above 
lluoro-compounds  and  the  corres{)onding  hydrogen  compounds  is 
approximately  14.  This  is  considerably  .smaller  than  the  mean 
difference  of   20,    which  was  obtained  on    comparing    the    heats    of 
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formation  of  aliphatic  fluoro-compounds  with  the  corresponding 
hydrogen  compounds.  The  smaller  difference  corresponds  with  the 
greater  chemical  activity  of  nuclear  substituted  fluorine. 

The  above  three  heat  values  have  also  been  determined  for  t/^-cumene  ; 
these  are  respectively  1244'48,  1246'5,  16"24.  The  difference  between 
the  heat  of  formation  of  solid  fluoro-i//-cumene  and  liquid  i/^-cumene  is 
greater  than  20  Cal.  H.  M.  D. 

Heat  of  Formation  of  Quadrivalent  Oxygen   Compounds. 

Douglas  McIntosh  (J.  Physical  Cheni.,  1908,  12,  167— 170).— The 
amounts  of  heat  given  out  when  methyl  alcohol,  acetone,  and  ethyl 
ether  are  mixed  with  liquid  hydrogen  bromide  have  been  measured.  The 
apparatus  used  consisted  of  a  Dewar  test-tube  nearly  filled  with  liquid 
hydrogen  chloride,  in  which  was  immersed  a  small  tube  containing 
liquid  hydrogen  bromide.  In  the  upper  part  of  the  latter  tube  was  a 
bulb  containing  a  known  weight  of  the  organic  liquid,  which  was 
ultimately  dropped  into  the  hydrogen  bromide,  the  mixing  being 
effected  by  an  electrical  stirrer.  The  whole  apparatus  was  placed  in  a 
vacuum  tube  containing  solid  carbon  dioxide  and  ether.  From  a  com- 
parison of  the  rate  of  "  natural "  evaporation  of  the  hydrogen  chloride 
with  that  after  admixture,  and  the  known  heat  of  vaporisation  of 
hydrogen  chloride  (preceding  page),  the  heat  given  out  in  the  reactions 
has  been  calculated. 

The  mean  heats  of  combination  of  1  mol.  'of  the  organic  compounds 
with  hydrogen  bromide  are  as  follows :  Methyl  alcohol,  57  x  lO^** 
ergs. ;  acetone,  60  x  10^^^  ergs.  ;  ether,  95  x  10^*^  ergs.,  but  the  agree- 
ment between  different  observations,  especially  in  the  last  case,  is  only 
moderate. 

It  is  considered  that  the  heat  developed  is  due  mainly,  if  not 
entirely,  to  chemical  combination,  but  the  evidence  in  that  respect  is 
not  conclusive.  G.  S. 

Simple  Demonstrations  of  the  Gas  Laws.  William  M.  Dehn 
(/.  Amer.  Chem.  Soc,  1908,  30,  578 — 582). — Some  simple  forms  of 
apparatus  are  described,  involving  the  use  of  a  moving  drop  of  mercury 
(compare  Abstr.,  1907,  ii,  755),  by  means  of  which  the  effects  of  heat, 
pressure,  and  aqueous  vapour  on  a  gas,  separately  and  conjointly,  may 
be  demonstrated  and  calculated. 

Charles'  Law. — The  apparatus  consists  of  a  calibrated  bulb  joined  to 
a  graduated  stem,  the  internal  diameter  of  which  is  less  than  3  mm., 
containing  a  drop  of  mercury.  A  length  of  rubber  tubing  is  attached 
to  the  end  of  the  stem,  and  the  apparatus,  except  the  end  of  the  rubber 
tube,  is  then  placed  in  a  water-bath,  the  temperature  of  which  is  known, 
and  the  position  of  the  mercury  noted.  The  tempei-ature  of  the 
bath  is  raised,  and  the  increase  in  temperature  and  volume  read. 

Boyle^n  Lavj. — The  above  apparatus  is  attached  to  a  manometer  by  a 
T-tube,  one  limb  of  which  is  fitted  with  a  stopcock.  The  volume  of 
contained  air  and  the  atmospheric  pressure  are  noted.  Air  is  blown 
into  the  instrument  through  the  stopcock,  the  drop  of  mercury  is 
forced  along  the  stem  towards  the  bulb,  and  the  mercury  rises  in  the 
manometer.     The  stopcock  is  closed,  and  the  volume  of  contained  air 
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and  the  difference  in  the  height  of  mercury  in  the  two  limbs  of  the 
manometer  read  off  and  added  to  the  atmospheric  pressure. 

Aqueous  Vapour. — The  apparatus  and  method  employed  has  been 
described  {loc.  cit.).  The  same  apparatus  may  be  used  to  show  the 
conioint  effects  of  heat,  pressure,  and  aqueous  vapour  on  a  gas. 

W.  H.  G. 

•  Surface  Tension  of  Dilute  Aqueous  Solutions.  Adolf 
Heydweiller  {Ber.  cleut.  jihysikal.  Ges.,  1908,  6,  245 — 248). — The 
percentage  alteration  of  the  surface  tension  of  solutions  of  chlorides 
of  lithium,  magnesium,  ammonium,  sodium,  potassium,  strontium,  acd 
barium  produced  by  1  gram-equivalent  of  the  dissolved  salt  can  be 
represented  by  an  equation  of  the  form  ^  =  Ai  +  B{\  —i)  +  Cm,  in 
which  A,  B,  and  C  are  constants,  and  i  is  the  degree  of  dissociation  of 
the  solute.  A  and  B  represent  the  influence  exerted  respectively  by 
the  ions  and  the  undissociated  electrolyte,  and  C  is  a  measure  of  the 
internal  cohesion  pressure  of  the  dissolved  substance. 

In  the  series  of  chlorides  examined,  A  has  a  positive  value,  which 
with  increasing  equivalent  weight  first  diminishes  and  then  increases. 
B,  which  has  a  positive  value  for  lithium  and  magnesium,  becomes 
negative  when  the  equivalent  weight  is  further  increased,  and  assumes 
gradually  increasing  negative  values  for  the  other  chloi'ides  from  left 
to  right. 

From  the  values  of  C,  numbers  are  calculated  representing  the 
constant  a  of  van  der  Waals'  equation  as  applied  to  solutions, 

H.  M.  D. 

Weight  of  a  Falling  Drop  and  Tate's  Laws.  Determination 
of  the  Molecular  Weights  and  Critical  Temperatures  of 
Liquids  by  the  Aid  of  Drop  Weights.  J.  Livingston  E. 
Morgan  and  Reston  Stevenson  {J.  Amer.  Chem.  Soc,  1908,  30, 
360 — 376). — From  the  results  of  experiments  on  the  weight  of  drops 
of  water  falling  from  a  tube,  Tate  {Phil.  Mag.,  1864,  [iv],  27,  176) 
deduced  the  following  laws  :  (1)  Other  conditions  being  the  same,  the 
weight  of  a  drop  of  liquid  falling  from  a  tube  is  proportional  to  the 
diameter  of  the  tube  in  which  it  is  formed.  (2)  The  weight  of  the 
drop  is  proportional  to  the  weight  which  would  be  raised  in  the  same 
tube  by  capillarity.  (3)  Other  conditions  being  equal,  the  weight  of 
a  drop  of  liquid  is  diminished  by  an  increase  of  temperature.  Tate 
used  a  thin-walled  glass  tube,  the  lower  end  of  which  was  ground  to  a 
sharp  edge,  so  that  the  part  of  the  tube  in  contact  with  the  drop 
might  be  regarded  as  infinitely  thin. 

The  present  investigation  was  undertaken  with  the  object  of  testing 
these  laws  and  of  ascertaining  if  the  temperature-coefficient  of  drop 
weight  of  any  one  liquid  could  be  employed  instead  of  the  temperature- 
coefficient  of  surface  tension  in  a  formula  similar  to  that  of  Kamsay 
and  Shields  as  a  means  of  determining  molecular  weights  and  critical 
temperatures. 

An  apparatus  is  described  by  means  of  which  the  volume  (and  hence 
the  weight)  of  a  single  drop  of  a  li(iui<l  billing  from  a  tube  can  be 
accurately  measured.  Thick-walled  capillary  tubes  were  used,  the  ends 
of  which  were  bevelled  at  an  angle  of  45",  and  were  found  to  have  the 
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same  effect  as  those  used  by  Tate  in  causing  all  liquids  to  drop  from 
one  and  the  same  area.  The  liquids  employed  were  ether,  benzene, 
ethyl  iodide,  chlorobenzene,  guaiacol,  benzaldehyde,  aniline,  quinoline, 
and  water. 

The  results  show  that  for  such  tips  as  were  employed,  Tate's  second 
and  third  laws  are  true,  and  that  the  first  law  is  also  true  for  bevelled 
tips  of  diameters  between  4'68  and  7*12  mm.  It  is  found  that  for  the 
same  liquid,  falling  drop  weights  can  be  substituted  for  the  surface 
tensions  in  Ramsay  and  Shields'  relation,  and  that  molecular  weights 
in  the  liquid  state  can  be  calculated  with  an  accui'acy  equal  to  that 
obtained  with  surface  tensions  under  the  same,  saturated  air,  conditions. 
Fui-ther,  from  a  knowledge  of  the  molecular  weight  of  a  non-associated 
liquid,  the  falling  drop  weight  at  one  temperature,  and  the  densities, 
it  is  possible  to  calculate  the  weight  of  a  drop  falling  from  the  same 
tip  at  another  temperature.  Critical  tempei^atures  can  be  calculated 
by  the  aid  of  Ramsay  and  Shields'  equation  y{M/d)^  =  k{T  -  G),  by 
substituting  a  drop  weight  for  surface  tension,  and  the  molecular 
temperature-coefficient  of  drop  weight  for  k,  with  the  same  precision  as  is 
attained  by  using  surface  tensions,  against  saturated  air,  provided 
that  the  drop  weights  from  which  the  coefiicient  is  found  are 
determined  at  as  many  temperatures  and  at  as  high  a  temperature  as 
the  surface  tensions. 

A  bibliography  of  the  subject  is  appended.  E.  G. 

Experimental  Examination  of  Gibbs's  Theory  of  Surface- 
concentration,  Regarded  as  the  Basis  of  Adsorption,  -with  an 
Application  to  the  Theory  of  Dyeing.  W.  C.  M.  Lewis  {Phil. 
Mag.,  1908,  [vi],  15,  499 — 526). — Adsorption  effects  at  liquid-liquid 
interfaces  have  been  measured,  and  the  results  obtained  are  interpreted 
with  reference  to  Gibbs's  theory  of  surface-concentration  in  order  to 
ascertain  whether  this  theory  affords  an  explanation  of  the  general 
phenomenon  of  adsorption. 

The  adsorption  measurements  were  made  at  the  sui'face  of  separa- 
tion of  a  hydrocarbon  oil  and  an  aqueous  solution  of  bile  salts  ("  sodium 
glycocholate  ").  The  choice  of  these  substances  was  determined  by  the 
fact  that  the  hydrocarbon  is  chemically  inert  in  respect  of  the  solution, 
and  that  the  solute  lowers  the  interfacial  tension  between  the  water 
and  the  hydrocarbon. 

By  modifying  Gibbs's  fundamental  expression,  an  equation  has  been 
obtained  which  gives  the  mass  of  solute  adsoi'bed  per  square  centimetre 
of  surface  in  terms  of  the  concentration  of  the  solution  and  the 
alteration  in  the  interfacial  tension  due  to  the  dissolved  substance. 
Determinations  of  the  adsorption  coefiicient  were  made  (1)  at  a  very 
curved  surface  and  (2)  at  an  approximately  plane  surface,  the  correspond- 
ing interfacial  tension  measurements  being  carried  out  by  the  drop- 
pipette  method.  The  values  obtained  in  the  two  cases  ai'e  in  good 
agreement,  which  appears  to  point  to  the  fact  that  the  tension,  even  at 
very  great  curvatures,  is  not  apj)reciably  different  from  that  at  an 
approximately  plane  surface,  but  these  experimental  values  are  from 
twenty  to  eighty  times  greater  than  the  values  indicated  by  Gibbs's 
theory. 
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Experimenta  with  dyes  (Congo-red  and  methyl-orange)  gave  similar 
results,  the  discrepancy  between  theory  and  experiment  being  oE  the 
same  order  of  magnitude. 

An  explanation  of  the  observed  differences  has  not  yet  been  obtained. 

H.  M.  D. 

Determination  of  Viscosity  at  High  Temperatures.  Charles 
E.  Fawsitt  {Proc.  Roy.  Soc,  1908,  80,  A,  290— 298).— The  method  of 
determination  is  based  on  that  described  by  Coulomb,  in  which  the 
viscosity  is  calculated  from  the  rate  of  decay  of  the  amplitude  of  a 
horizontal  circular  disk  which  is  allowed  to  execute  vibrations  about 
a  vertical  suspending  wire.  The  disk  used  by  the  author  was  26  mm. 
in  diameter  and  1  to  3  mm.  thick.  In  order  to  make  the  disk  heavy 
enough  to  sink  in  moltei^  metals,  a  small,  iron  cylinder  was  clamped  on 
to  the  vertical  stem  which  forms  the  axis  of  rotation.  The  weight  of 
the  cylinder  and  its  distance  from  the  disk  must  be  such  as  to  keep  the 
centre  of  gravity  of  the  rigid  part  of  the  apparatus  as  low  as  possible. 
For  temperatures  up  to  400°,  iron  may  be  used  as  material  for  the 
disk  ;  for  temperature  up  to  a  white  heat,  fire-clay  or  a  mixture  of  fire- 
clay and  plumbago  is  suitable.  The  apparatus  was  found  to  give 
good  results  for  a  number  of  liquids  at  the  ordinary  temperature,  and 
measurements  are  recorded  of  the  viscosity  of  mercury  at  temperatures 
up  to  216°,  and  for  sodium  nitrate  up  to  450°.  H.  M.  D. 

Dissociation  Pressures  of  Some  Metallic  Hydroxides  and 
Carbonates.  John  Johnston  (Zeitsch.  physikal.  Chem.,  1908,  62, 
330 — 358). — The  dissociation  pressures  of  calcium,  strontium,  barium, 
lithium,  sodium  and  magnesium  hydroxides,  of  lithium  and  sodium 
carbonates,  and  of  the  hydrates  of  barium  and  strontium  hydroxides 
have  been  determined,  mostly  by  a  statical  method,  which  is  described 
in  detail  in  the  papei'. 

The  results  obtained  for  sodium  hydroxide  are  very  uncertain,  but 
some  of  those  for  the  other  hydroxides  are  recorded  in  the  following 
table.  The  figures  represent  the  temperatures  at  which  the  hydroxide 
in  question  exerts  the  dissociation  pressure  given  on  the  left. 

;jmm.  Ca(OII).,.      Si(OH)o.  Ba(0H)2.  LiOH.  Mg(0H)3. 

9-2  369°  452"  630°  561°  35° 

31-5  408  524  710  628  53 

92  448  597  789  700  74 

234  488  670  870  782  100 

526  527  742  951  875  147 

760  547  778  998  924  — 

The  results  obtained  for  the  carbonates  are  similarly  represented  in 
the  following  table,  in  wliich  are  incorporated  also  the  results  obtained 
by  other  observers  (Le  Chatelier,  Compt.  rend.,  1886, 102,  1243  ;  Fiukel- 
stein,  Abstr.,  1906,  ii,  354  ;  Brill,  Abstr.,  1905,  ii,  522).  The  values 
in  bx-ackets  are  extrapolated  by  moans  of  the  author's  formula  : 


mm. 

CaCO,. 

SrCO,. 

B.iCO,. 
1 028* 

LioCO,. 

MgCO,.    Na.CO,. 

.'i 

[480^] 

[814°J 

740° 

—       940° 

10 

[520  ] 

[860  ] 

1070 

783 

—  about  1100 

.^0 

616 

[960] 

1161 

930 



100 

650 

[1008  ] 

1210 

1010 



760 

S2r, 

1155 

1350 

[1270] 

2J0*       — 
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The  foregoing  tables  show  that  if  the  elements  are  arranged  according 
to  the  readiness  with  which  their  compounds  dissociate,  the  order  is  the 
same  whether  the  hydroxides  or  the  carbonates  are  considered,  and  the 
same  also  as  that  based  on  the  periodic  classification  and  on  the  physical 
properties  (solubility,  density,  melting  point,  &c.)  of  the  compounds. 
The  author's  experiments  show  also  that  the  dissociating  tendency  of 
the  hydrates  of  strontium  hydroxide  is  much  greater  than  that  of  the 
corresponding  hydrates  of  barium  hydroxide. 

With  the  help  of  the  equation  cl{logep)/dt  =  Q/RT'-^,  the  heats  of 
dissociation  of  the  hydroxides  of  calcium,  strontium,  barium,  lithium, 
and  magnesium  are  calculated  from  the  author's  observations.  These 
calculated  values  are  in  good  agreement  with  Thomson's  direct  deter- 
minations. The  values  calculated  from  the  author's  observations  by 
Nernst's  formula  (Abstr.,  1906,  ii,  727)  are  not  in  harmony  with  the 
experimental  values. 

A  theoretical  proof  is  given  of  Ramsay  and  Young's  equation 
connecting  the  boiling  points  of  diilerent  substances  under  any 
pressure  the  same  for  both.  When  this  formula  is  applied  to  fatty 
alcohols  or  acids,  to  crystalline  hydrates,  or  to  the  hydroxides  of 
calcium,  strontium,  and  barium,  water  being  taken  as  the  standard  of 
comparison  in  each  case,  the  curves  obtained  are  straight  lines.  On 
the  other  hand,  hydrocarbons,  benzene  derivatives,  ethers  and  esters 
give  a  linear  relationship  when  compared  with  fluorobenzene,  but  not 
when  compared  with  water.  J.  C.  P. 

Osmotic  Pressure.  Joseph  E.  Trevok  (/.  Physical  Chem.,  1908, 
12,  141 — 154). — A  mathematical  paper  instigated  by  Porter's 
recent  paper  (Abstr.,  1907,  ii,  743)  on  the  same  svibject.  Porter's 
equation  connecting  osmotic  pressure  and  vapour  pressure  is  deduced 
by  an  alternative  method,  which  shows  the  relation  of  the  osmotic 
pressure  to  the  reversible  and  irreversible  work  and  heat  of 
dilution. 

Somewhat  complicated  expressions  are  given  for  the  rate  of  change 
of  the  osmotic  pressure  with  temperature  at  constant  pressure  and 
composition  of  the  solution,  and  with  the  composition  at  constant 
pressure  and  temperature  of  the  solution,  and  the  assumptions  made  in 
van't  Hoff's  theory  of  solutions  are  discussed  in  the  light  of  these 
results.  The  conditions  for  proportionality  between  osmotic  pressure 
and  the  absolute  temperature  are  zero  heat  of  dilation  and  constant 
specific  volume  of  the  solvent.  G.  S. 

Role  of  Imbibition  in  the  Osmosis  of  Liquids.  G.  Flusin 
(Ann.  Chim.  Fhys.,  1908,  [viii],  13,  480—522.  Compare  Abstr., 
1899,  ii,  204;  1901,  ii,  148,  439).— The  author's  experiments  were 
made  with  the  object  of  ascertaining  whether  there  is,  in  general,  a 
quantitative  relation  between  the  osmotic  activity  of  a  liquid  towards 
a  membrane  and  the  amount  of  the  liquid  imbibed  by  the  membrane. 

The  membranes  employed  were  weighed  in  three  different  conditions  : 
(1)  dry  before  imbibition ;  (2)  after  imbibition,  and  (3)  dry  after 
imbibition.  The  last  weight  is  always  less  than  the  first,  and  is  used 
in  the  calculation  of  the  coefficient  of  imbibition,  which  is  defined  as 
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the  volume  in  c.c.  of  liquid  absorbed  by  100  grams  of  the  membrane 
at  a  definite  temperature  and  in  a  certain  time ;  the  coefficient 
increases  appreciably,  but  very  slightly,  with  rise  of  temperature.  The 
absorptive  capacity  of  membranes,  such  as  parchment  paper  or  pig's 
bladder,  varies  for  different  membranes  and  diminishes  markedly  when 
the  same  sample  is  used  more  than  once.  The  presence  in  the 
membranes  of  certain  substances  has  a  great  influence  on  the  extent 
of  absorption. 

The  osmometer  used  was  a  modified  form  of  that  of  Raoult  (Abstr., 
1895,  ii,  487),  and  in  place  of  the  expression  velocity  of  osmosis  the 
author  uses  "  osmotic  debit "  (debit  osmotique),  the  apparent  osmotic 
debit  being  the  increase  in  volume  (c.c.)  of  the  liquid  column  in  the 
measuring  tube  per  hour  per  sq.  dm.  of  membrane.  For  membranes 
from  the  same  source,  but  of  different  thicknesses,  the  osmotic  debit 
is  inversely  proportional  to  the  thickness.  The  membranes  employed 
consisted  of  vulcanised  caoutchouc,  parchment  paper,  pig's  bladder, 
viscose,  and  copper  ferrocyanide. 

As  regards  their  absorption  by  caoutchouc,  organic  liquids  fall  into 
two  clearly-defined  classes :  (1)  "active"  liquids,  or  those  which  are 
absorbed  energetically  from  the  moment  they  come  into  contact  with 
the  membrane,  and  (2)  "  inactive "  liquids,  including  water,  with 
which  an  appreciable  increase  in  weight  of  the  membrane  only  occurs 
after  several  hours.  The  relative  value  of  the  coefficient  of  imbibition 
depends  on  the  duration  of  imbibition.  The  osmotic  debits  are  in  the 
same  order  as,  and  roughly  proportional  to,  the  coefficients  of  imbibition, 
except  for  long  durations  of  immersion.  Appax-ent  osmosis  always 
takes  place  fx'om  the  liquid  with  the  higher  towards  that  with  the 
lower  coefficient  of  imbibition. 

With  pig's  bladder,  the  distinction  '  between  "  active "  and  '*  in- 
active "  liquids  is  less  clearly  marked  than  with  caoutchouc.  Water 
has  the  highest  coefficient  of  imbibition,  and  next  in  order  is  acetic 
acid,  which  forms  with  the  material  of  the  bladder  a  moderately 
stable  compound.  In  this  case,  too,  the  osmotic  debits  and  the  initial 
(five  minutes)  coeflicients  of  imbibition  vary  in  the  same  order,  but  the 
ratio  has  one  value  for  the  "active  "  and  another  for  the  "  inactive  " 
liquids. 

With  parchment  paper  or  viscose,  the  only  "  active "  liquid  is 
water,  the  absorption  of  which  is  very  rapid  at  first,  but  almost 
ceases  after  about  ten  minutes. 

With  solutions  of  various  concentrations  of  sodium  chloride, 
potassium  carbonate,  tartaric  and  acetic  acids  in  contact  with 
parchment  paper,  the  osmotic  debit  varies  as  the  diminution  of  the 
coeflicient  of  imbibition,  but  bears  no  simple  relation  to  the 
molecular  weight  of  tlie  solute  even  when  ionisation  is  allowed  for. 
Similar  results  weie  obtained  with  membranes  of  pig's  bladder.  With 
copper  feiTocyanide  nKimhrauos,  the  osmotic  debits  are  inversely 
proportional  to  the  molecular  weights  of  the  dissolved  compounds  if  the 
concentrations  of  the  solutions  are  the  same  in  each  case. 

In  order  that  osmosis  may  take  place,  it  is  not  nocessar}-  for  tho 
two  liquids  to  bo  miscible  in  all  proportions. 
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A  method  is  described  of  determining  molecular  weight  by  means 
of  osmotic  debits.  T.  II.  P. 

Kinetics  of  the  Reaction  between  Chloric  and  Hydrochloric 
Acids.  A  Reaction  of  the  Eighth  Order.  Robert  Luther  and 
F.  H.  MacDougall  {Zeitsch.  jihysikal.  Chem.,  1908,  62,  199—242. 
Compare  Abstr.,  1906,  ii,  436). — The  method  employed  in  studying 
this  reaction  was  to  pass  a  rapid  current  of  an  indifferent  gas 
through  the  mixture,  and  so  sweep  away  the  chlorine  and  chlorine 
peroxide,  the  substances  concerned  in  the  intermediate  equilibrium. 
By  this  procedure,  these  substances  were  kept  permanently  at  a  small 
concentration,  and  this  permitted  a  quantitative  study  of  the  primary 
reaction.  The  necessary  data  for  this  study  were  obtained  by 
absorbing  the  chlorine  and  chlorine  peroxide  in  potassium  iodide 
solution  ;  the  velocity  of  the  reaction  was  thus  ascertained  as  well  as 
the  ratio  ClOg :  CI... 

The  velocity  of  the  primary  reaction  is  proportional  to  the  fourth 
power  of  the  H'  concentration,  to  the  second  power  of  the  CIO3' 
concentration,  and  to  the  second  power  of  the  CI'  concentration, 
that  is,  the  reaction  as  a  whole  is  one  of  the  eighth  order.  The  net 
change  may  be  represented  by  the  equation  : 

4H-  +  2CIO3'  +  2C1'  =  2CIO.3  +  CI2  +  2H.2O, 
but  consideration  of  the  experimental  data  shows  that  the  separate 
stages  are  probably  : 

Primary:  4H' +  2010/ +  2C1'  ^  2H,C103  +  Clo. 

Secondary  /  ^^^^^^  -^  Cl6,  +  H,0   " 

feeconaaiy  .    ^^^.  ^  ^^^,  _^  H^ClOg  — >  ^Cl^  +  3H,0  • 

Among  the  experimental  facts  which  support  the  foregoing 
representation  of  the  reaction  are  the  following  :  the  reaction  is  not 
noticeably  retarded  by  chlorine  peroxide ;  the  ratio  ClOg  ;  Clq  in  the 
products  is  practically  independent  of  the  intensity  of  the  gas 
current,  and  the  total  reaction  is  retarded  proportionally  to  the  square 
root  of  the  chlorine  concentration. 

In  discussing  the  results  fx'om  a  genei-al  point  of  view,  the  authors 
point  out  that  in  oxidation-reduction  reactions  the  pinmary  product  is 
probably  always  that  compound  which  is  in  the  next  .stage  of 
oxidation.  J.  C.  P. 

Influence  of  Slow  Dissociation  on  the  Equilibrium  between 
Phases.  C.  van  Rossem  {Zeitsch.  physihd.  Chem.,  1908,  62, 
257 — 283). — Ramsay  and  Young  have  found  {Phil.  Trans.,  1886,  177, 
i,  82)  that  in  certain  cases  the  statical  and  dynamical  methods  of 
determining  the  vapour  pi-essure  of  a  solid  lead  to  divergent  and 
irregular  results,  the  substances  which  exhibit  this  behaviour  being  all 
capable  of  dissociation,  namely,  aldehyde-ammonia,  phthalic  and 
succinic  acids,  and  chloral  hydrate  and  alcoholates.  The  author  adopts 
Bancroft's  explanation  (Abstr.,  1899,  ii,  411)  that,  when  a  solid 
sublimes  rapidly,  there  is  not  sufficient  time  for  the  establishment  of 
the  dissociation  equilibrium.  This  intei-pretation  is  considered  in 
detail  in  connexion  with  Ramsay  and  Young's  experiments. 
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These  investigators  found  also  [loc.  cit.)  that,  in  the  case  of  the 
chloral  alcoholates,  the  vapour  pressure  of  the  supercooled  liquid  was 
smaller  than  that  of  the  solid  phase  at  the  same  temperature. 
Bancroft's  explanation  [loc.  cit.)  of  this  is  rejected,  and  the  author 
points  out  that  the  phenomenon  was  probably  due  to  these  alcoholates 
being  contaminated  with  the  alcohol  from  which  they  were  crystal- 
lised. 

Again,  Ramsay  and  Young  found  {loc.  cit.)  that  the  statically- 
determined  vapour  pressure  of  succinic  acid  varied  with  the  amount 
of  the  solid  phase.  Bancroft's  explanation  of  this  is  rejected,  and  the 
author  suggests  that  this  phenomenon  also  is  due  to  the  slowness  with 
which  the  dissociation  equilibrium  is  reached.  Increase  of  the 
quantity  of  the  solid  phase  would  involve  increase  of  the  subliming 
surface,  and  would  therefore  accelerate  the  establishment  of  the 
equilibrium.  J.  C.  P. 

Ammonia  Equilibrium.  F.  Jost  {Zeitsch.  anorg.  Chem.,  1908, 
57,  414—430.  Compare  Haber  and  van  Oordt,  Abstr.,  1905,  ii,  159, 
384,  814;  Haber  and  Le  Rossignol,  Abstr.,  1907,  ii,  454).— The 
equilibrium  Ng  +  3H2:;=;2NH3  has  been  investigated  between  685°  and 
1040°  by  means  of  the  special  electric  furnace  designed  by  Nernst 
{Zeitsch.  Elektrochem.,  1907,  11,  521),  which  admits  of  the  investiga- 
tion of  gas  reactions  under  high  pressures.  The  furnace  is  described 
aud  figured.  A  mixture  of  hydrogen  and  nitrogen  at  partial  pressures 
of  GO  and  20  atmospheres  respectively  was  passed  slowly  through  the 
apparatus  and  the  comjjosition  of  the  resulting  mixture  determined, 
and  the  equilibrium  was  also  reached  from  the  other  side  with  a  mix- 
ture containing  excess  of  ammonia.  Platinum,  iron,  and  manganese 
were  used  as  catalytic  agents. 

Between  700°  and  1040°,  the  equilibrium  is  represented  satisfactorily 
by  the  equation  loga;  =  SOGS/T'-  6-918,  where  x  is  the  partial  pressure 
of  the  ammonia.  At  685",  876°,  and  1040°,  the  partial  pressure  of 
the  ammonia  is  only  0-0178%,  0-0055%,  and  0-0026%  respectively. 
The  heat  equivalent  of  the  reaction,  calculated  from  the  measurements 
by  van't  HofP's  equation,  is  28,000  cal.  at  1150°,  compared  with 
24,400  cal.  found  by  Bertholot  at  the  ordinary  temperature. 

'J'he  results  are  in  moderate  agreement  with  those  calculated  by 
Nernst's  formula  connecting  equilibrium  and  temperature,  but  the 
data  are  not  sufhciont  to  allow  of  a  satisfactory  comparison.  The 
agreement  between  the  author's  results  and  those  of  Haber  and  Le 
llossignol  {loc.  cit.)  is  also  only  moderate.  G.  S. 

Equilibrium  of  Ammonia  under  Pressure.  Fritz  Habkr  and 
BoiiKUT  Lk  IvOSSioNOL  {Zeitsc/i.  Elektrochem.,  1908,  14,  181  — 196). — 
Nernst  and  Jost  {Zeitsch.  Elektrochem.,  1907,  13,  521)  have  made 
determinations  of  tlie  ocjuilibrium  condition  of  ammonia  at  tempera- 
tures between  685°  and  1040 ',  and  pressures  of  12  to  70  atmospheres. 
The  results  do  not  agree  with  those  obtained  by  the  authors  at 
atmosplieric  pressure  (Abstr.,  1907,  ii,  454),  and  they  have  therefore 
made  further  experiments  at  30  atmospheres  pressure.  The  essential 
part   of   the   apparatus   used    is   a   (juartz   tube   containing  iron    or 


GENERAL   AND   PHYSICAL   CHEMISTRY.  363 

manganese  asbestos  ;  the  tube  (5  mm.  internal  diameter  anrl  3  mm. 
thick)  withstood  the  pressure  of  30  atmospheres  at  980^.  Jb'ull  details 
are  given  of  the  methods  used  to  eliminate  errors ;  the  authors 
believe  that  the  quantities   of  ammonia  found  are  correct  to  within 

Equilibrium  is  attained  from  both  sides.     The  final  results  are : 


%  NHj  at  30  atmos. 

Temperature. 

(N2:Ho  =  l:3). 

Kx  10*. 

700' 

0-654 

6-80 

801 

0-344 

3-56 

901 

0-207 

2-13 

974 

0-144  to  0-152 

1-48  to  1-56 

The  equilibrium  constant  K  is  defined  by  the  ratio  of  the  partial 
pressures  of  the  gases  p(N'K^)/p(N.2)i  x  p(H2)2.  These  numbers  agree 
very  well  with  the  authors'  previous  experiments  at  atmospheric 
pressure ;  they  do  not  agree  with  Nernst's  theoretical  calculations. 
The  discrepancy  is  possibly  due  to  an  error  in  the  heat  of  formation  of 
ammonia  or  to  an  increase  in  the  specific  heat  of  ammonia  at  high 
temperatures.  T.  E. 

Theory  and  Practice  of  the  lodometric  Estimation  of 
Arsenious  Acid.  Edward  W.  Washburn  (/.  Ame7\  Chem.  Soc, 
1908,  30,  31 — 46). — A  study  has  been  made  of  the  equilibria  involved 
in  this  analytical  process,  and  the  proper  conditions  to  be  observed  at 
the  end-point  have  been  deduced  fx'om  the  results. 

It  is  shown  that  the  success  of  the  titi'ation  depends  on  maintaining 
the  hydrogen-ion  concentration  at  a  sufiiciently  small  value.  Calcula- 
tion of  the  limits  of  the  hydrogen-ion  concentration  gives  10 ~*  as 
the  upper  limit  and  10"^  as  the  lower  limit.  If  an  accuracy  of 
0-001%  is  desired,  the  hydrogen-ion  concentration  must  lie  between 
these  limits,  the  best  value  being  their  geometrical  mean,  which  is 
almost  identical  with  the  concentration  of  the  hydrogen  ions  in  pure 
water.  It  follows,  therefore,  that  at  the  conclusion  of  a  titration 
of  an  arsenious  acid  solution  with  iodine  the  solution  should  be 
neutral. 

A  solution  will  maintain  itself  at  any  desired  hydrogen  concentration, 
even  although  small  quantities  of  acid  or  base  are  added,  if  it  contains 
something  which  will  remove  both  hydrogen  and  hydroxyl  ions.  A 
solution  containing  the  salt  of  a  weak  acid  or  base  together  with  an 
excess  of  the  acid  or  base  has  this  property.  It  is  shown  that  the 
ionisation  constant  of  the  acid  should  be  numerically  equal  to  the 
desired  hydrogen-ion  concentration.  From  theoretical  considerations, 
it  is  found  that  phosphoric,  carbonic,  and  boric  acids  are  capable  of 
meeting  the  requirements.  In  the  case  of  phosphoric  acid,  it  is 
shown  that  at  the  end  of  the  titration  the  solution  should  contain 
about  2  mols.  of  ]Sra2HP0^  to  1  mol.  of  NaHgPO^  in  order  that 
neutrality  may  be  preserved.  A  0-12  molar  solution  of  sodium 
hydrogen  carbonate,  saturated  with  carbon  dioxide,  and  a  solution 
satui-ated  with  borax  and  boric  acid  are  also  capable  of  achieving 
the  desired  result.  Experiments  have  proved  that  these  conclusions 
are  justified. 
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It  is  recommended  that  for  accurate  work  the  solutions  should  be 
weighed  instead  of  measured,  and  a  convenient  form  of  weight-bvirette 
is  described.  Methods  of  preparing  the  standard  solutions  are  given, 
and  the  mode  of  carrying  out  the  titrations  and  the  precautions  to  be 
observed  are  described. 

The  results  of  the  investigation  show  that,  under  the  pi-oper 
conditions,  iodine  can  be  quantitatively  reduced  to  iodide  by  arsenious 
acid,  and  that  a  definite,  permanent,  and  exceedingly  delicate  end-point 
is  obtained.  E.  G. 

Mutual  Solubility  of  Piperidines  and  Water.  Otto  Flaschner 
{Zeitsch.  2^hysikal.  Ghem.,  1908,  62,493 — 498). — Piperidine  is  miscible 
with  water  in  all  proportions  between  0°  and  250°,  but  some  experi- 
ments in  which  potassium  chloride  was  added  to  the  mixed  liquids 
indicate  that  the  hypothetical  lower  critical  solution-temperature  (see 
Timmermans,  Abstr.,  1907,  ii,  229)  for  the  system  piperidine  -f-  water 
is  about  277°.  The  lower  critical  solution-temperature  for  methyl- 
piperidine  4-  water  is  48-3°,  the  critical  mixture  containing  23%  of 
the  base.  In  this  case,  indications  are  obtained  that  the  complete 
mutual  solubility  curve  would  be  a  closed  one,  but  it  is  not  fully 
realised.  The  lower  critical  solution-temperature  for  ethylpiperidine  + 
water  is  7*45°,  the  critical  mixture  containing  27%  of  the  base.  In  the 
system  ?i-propylpiperidine  +  water,  the  lower  critical  solution-tempera- 
ture could  not  be  reached,  owing  to  the  formation  of  solid;  it  appears 
to  lie  about  -  20°. 

The  author  suggests  a  relationship  between  mutual  solubility  and 
dielectric  constant.  J.  C.  P. 

Stability  of  Colloidal  Solutions.  II.  The  Svedberg  (Chem. 
Zentr.,  1908,  i,  88  ;  from  Zeitsch.  Chem.  Ind.  KoUoide,  1907,  2, 
142 — 149.  Compare  Abstr.,  1907,  ii,  535). — By  further  studying  the 
behaviour  of  slightly  ionisiug  solvents  on  colloidal  solutions  the 
author's  view  that  the  phenomena  of  coagulation  are  dependent  on  other 
factors  than  those  considered  by  Billitzer  (Abstr.,  1907,  ii,  535)  is 
confirmed.  If  the  activity  of  the  ions  is  made  as  small  as  possible  by 
using  a  medium  having  a  small  ionising  effect  and  a  colloidal  substance 
with  very  small  solubility  pressure,  such  as  platinum  in  ether,  the 
following  regularities  are  found.  Concerning  the  temperature,  there 
exist  well-defined  "  critical  points  "(sharp  coagulation  points),  and  these 
are  elevated  on  the  addition  of  a  small  quantity  of  a  non-colloidal 
.substance.  The  "  critical  curves,"  which  show  the  relation  between 
the  temperature  of  coagulation  and  the  amount  of  added  material, 
are  asymptotic  to  the  negative  temperature  axis.  An  increase  of 
solubility  pre.'jsuro  of  the  colloid,  or  an  increase  of  the  ionising  power 
of  the  solvent,  causes  in  each  case  a  decrease  in  tho  sharpness  of  the 
"critical  point."  J.  V.  E. 

Process  of  Formation  of  Hydrosol  and  Hydrogel.  II. 
Adsorption  of  Silver  Nitrate  and  Potassium  Iodide  by 
Amorphous  Silver  Iodide.     Am'ued  J.ottermosek  and  A.  Kotiie 

{Zdtsch.  plu/sikal.  Chem..,  1908,  62,  359—383.     Compare  Abstr.,  1907, 
ii,  851  ;  also  Abstr.,  1905,  ii,  586  ;  1906,  ii,  429  ;  1907,  ii,  78).— Pure 
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silver  iodide  was  prepared  by  precipitating  ammoniacal  potassium 
iodide  with  ammoniacal  silver  nitrate,  the  product  being  successively 
washed  with  ammonia,  water,  nitric  acid,  and  water  again.  When 
such  amorphous  silver  iodide  is  shaken  with  a  solution  of  silver  nitrate, 
some  of  the  latter  substance  is  adsorbed,  and  the  adsorption  is  in 
harmony  with  the  usual  formula  x/ni  =  I3.c^/i\  The  equilibrium  is 
established  very  rapidly  when  a  series  of  silver  nitrate  solutions  of 
gradually  increasing  concentration  is  used,  but  very  slowly  when  the 
concentration  is  changed  in  the  opposite  direction.  It  is  thei^efore 
practically  impossible  to  free  silver  iodide  completely  from  adsorbed 
silver  nitrate  by  mere  washing  with  water. 

When  a  solution  containing  Ag*  ions  is  added  to  a  solution  contain- 
ing r  ions,  so  that  the  latter  are  always  in  excess,  a  negative  hydrosol 
is  formed,  provided  the  concentration  is  below  a  certain  maximum 
value.  Similarly,  when  a  solution  containing  I'  ions  is  added  to  one 
containing  Ag'  ions,  so  that  the  latter  ai-e  always  in  excess,  a  positive 
hydrosol  is  formed,  provided  the  concentration  is  less  than  a  certain 
maximum  value.  This  maximum  concentration,  at  which  formation 
of  hydrosol  can  take  place,  is  much  lower  in  the  latter  case  than  in  the 
former.  The  maximum  concentration  is  markedly  lowered  by  multi- 
valent cations  where  a  negative  hydrosol  is  being  formed,  and  by 
multivalent  anions  where  a  positive  hydrosol  is  being  formed.  Multi- 
valent cations  are  without  influence  on  a  positive  hydrosol,  and  multi- 
valent anions  have-no  effect  on  a  negative  hydiosol. 

Moist  amorphous  silver  iodide  can  be  converted  into  a  hydrosol  by 
1'  ions.  This  effect  reaches  a  maximum  for  a  certain  concentration  of 
the  iodide  ;  the  higher  the  valency  of  the  metal  in  the  iodide  the  lower 
is  the  concentration  which  gives  the  maximum  effect.  The  structure 
of  amorphous  silver  iodide  is  altered  by  1'  ions,  and  this  is  probably 
the  reason  why  the  adsorption  of  potassium  iodide  by  moist  amorphous 
silver  iodide  does  not  take  place  in  accordance  with  the  usual  adsorption 
law.  J.  C.  P. 

[Action  of  Some  Electrolytes  on  Colloidal  Silver  Solutions. 
The  Process  of  Coagulation.]  Alfred  Lottermoser  {Zeitsch. 
physikal.  Chem.,  1908,  62,  284— 286).— A  criticism  of  Woudstra's 
recent  paper  (this  vol.,  ii,  160).  J.  C.  P. 

Mutual  Flocculation  of  Colloids.  Oscar  Teague  and  Berxard 
H.  Buxton  {Zeitsch.  physikal.  Chem.,  1908,  62,  287— 307).— The  rule 
that  the  degree  of  flocculation  and  the  extent  of  the  region  of  optimal 
concentration  (Abstr.,  1907,  ii,  933)  depend  on  the  degree  in  which 
the  substances  are  colloidal  (rule  of  colloidal  flocculation)  was  first 
observed  to  hold  for  aniline  dyes,  and  is  now  found  to  apply  to  a 
number  of  other  colloids.  The  mutual  flocculation  of  an  acid  and  a 
basic  dye  is  greatest  when  the  two  are  mixed  in  equivalent  proportions. 
An  inorganic  salt  (sodium  chloride)  is  formed  by  double  decomposition, 
and  extends  the  flocculation  zone.  Histological  experiments  indicate 
that  highly  colloidal  dyes  are  more  firmly  united  than  the  less  definitely 
colloidal  ones.  G.  B. 

VOL.   XCIV.  ii.  25 
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Parallel  Growths  of  Crystals  and  Isomorphous  Miscibility. 

Thomas  Vipond  Barkek  {Min.  Mag.,  1908,  15,  42 — 53). — The  experi- 
ments on  the  parallel  growth  of  soluble  salts  on  each  other  (Abstr., 
1907,  ii,  240)  are  continued  with  the  sulphates  and  chromates  of  the 
alkali  metals.  Although  isomorphous  niiscibility  and  the  formation 
of  parallel  growths  of  crystals  are  favoured  by  the  same  factor,  namely, 
similarity  in  molecular  volume  and  crystal-structure,  yet  these  two 
properties  do  not  always  go  hand  in  hand,  for  many  immiscible  or 
only  slightly  miscible  substances  readily  form  parallel  growths.  Mixed 
crystals  cannot  therefore  be  regarded  as  being  built  up  of  alternating 
parallel  layers.  The  bearing  of  parallel  growths  on  questions  of  iso- 
morphism and  the  limitations  of  the  term  isomorphism  are  discussed. 

L.  J.  S. 

Isomorphism.  B.  Gossner  (Zeiisch.  Kryst.  Min.,  1908,  44, 
417 — 518). — A  lengthy  dissertation  on  isomorphism  in  general. 

L.  J.  S. 

Supposed  Alteration  in  the  Total  Weight  of  Substances 
taking  part  in  a  Chemical  Reaction.  Hans  Landolt  (Sitzungsber. 
K.  Akad.  Berlin,  1908,  354—387.  Compare  Abstr.,  1906,  ii,  528).— 
The  author  gives  the  6nal  results  of  his  extensive  investigations  on  the 
question  whether  changes  in  total  weight  take  place  when  substances 
undergo  chemical  change.  The  fact  that  in  the  majority  of  the  changes 
previously  investigated  a  small  loss  of  weight  was  found  has  led  the 
author  to  examine  whether  this  might  not  be  due  to  the  circumstance  that 
these  changes  take  place  with  development  of  heat,  resulting  in  a  diminu- 
tion of  the  amount  of  water  condensed  on  the  surface  of  the  glass  vessels 
and  also  in  an  increase  of  volume  of  the  apparatus.  The  recovery  from 
these  disturbances  was  examined  by  determining  the  weights  of  the 
reaction  vessels  from  day  to  day  over  much  longer  intervals  of  time 
than  those  during  which  observations  were  made  in  the  earlier  experi- 
ments. As  a  result  of  these  new  measurements,  the  supposed  pre- 
ponderance of  the  reactions  which  take  place  with  loss  of  weight  dis- 
ap[)ears,  and  in  nearly  all  of  the  forty-eight  experiments  the  changes  in 
weight  fall  within  the  estimated  limits  of  experimental  error.  The 
final  conclusion  drawn  by  the  author  is  that  in  none  of  the  fifteen 
different  chemical  changes  which  have  been  examined  can  a  change  in 
the  total  weight  of  the  reacting  substances  be  recognised. 

H.  M.  D. 

Deduction    of     the    Stoicheiometric    Laws.       O.    de   Vries 

{Zeiisch.  phyHikal.  (Jhein.,  1908,  62,  308 — 329). — The  author  criticises 
at  length  tJio  attempt  made  by  Wald  (Abstr.,  1897,  ii,  311,  400; 
1898,  ii,  64,  d59,  327;  1899,  ii,  276;  1907,  ii,  755)  to  provide  an 
a  priori  foundation  for  the  stoicheiometric  law!^,  a.s  well  as  the 
similar  attempts  made  by  Ostwald  (Trans.,  1904,  85,  506),  Benedicks 
(Abstr.,  1906,  ii,  530).  and  Baur  (Abstr.,  1906,  ii,  661).  It  is  con- 
sidei-ed  that  the  proofs  given  by  these  writers  are  either  faulty  in 
themselves  or  are  based  on  facts  which  arc  equivalent  to  those  involved, 
in  the  stoicheiometric  laws.     These  laws  should  be  regarded  as  purely 
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experimental  in  character.  [For  other  papers  bearing  on  this  subject, 
see  Kasini,  Abstr.,  1905,  ii,  514;  Kuhn,  Abstr.,  1907,  ii,  678;  this 
vol.,  ii,  98.]  J.  C.  P. 

Are  the  Stoicheioraetrical  Laws  Intelligible  without  the 
Atomic  Hypothesis?  F.  Wald  {Chevi.  Zeit.,  1908,  32,  299—301. 
Compare  Abstr.,  1907,  ii,  678,  755). — Polemical.  A  further  reply  to 
Kuhn.  P.  H. 

Choice  of  the  Most  Probable  Value  for  an  Atomic  Weight : 
Atomic  Weight  of  Hydrogen.  William  A.  Noyes  {J.  Amer. 
Che7n.  jSoc,  1908,  30,  4 — 8). — The  following  suggestions  are  made  as 
a  guide  to  the  selection  of  the  most  probable  value  for  an  atomic 
weight.  (1)  When  an  observer  discovers  sources  of  error  in  the  work 
of  an  earlier  observer  and  succeeds  in  avoiding  them  in  his  own  work, 
tbe  later  work  should  be  accepted  and  the  earlier  work  regarded  as  of 
only  confirmatory  value.  (2)  When  the  results  obtained  by  two 
independent  observers  agree,  whilst  those  of  a  third  are  discordant, 
much  greater  weight  should  be  given  to  the  former  than  to  the  latter  ; 
and,  further,  values  obtained  by  one  author  which  differ  markedly 
from  those  obtained  by  sevei'al  authors  should  be  rejected.  (3)  After 
eliminating  certain  results  by  (1)  and  (2),  the  remainder  should  be 
arranged  in  the  order  of  their  probable  errors.  Any  result  with  a  pro- 
bable error  more  than  five  times  that  of  the  smallest  probable  error 
should  be  excluded,  and  the  values  remaining  for  a  given  ratio  should 
be  combined  by  weighting  them  inversely  as  the  squares  of  their  pro- 
bable errors.  The  ratios  thus  selected  should  be  weighted,  not  by  the 
mathematical  probable  error,  but  by  the  deviation  of  the  results  of 
different  observers  from  the  value  selected.  The  combination  of  the 
experimental  ratios  for  the  calculation  of  atomic  weights  should  be 
carried  out  by  the  application  of  the  same  general  principles. 

On  applying  these  principles  to  the  determinations  which  have  been 
recorded  of  the  atomic  weight  of  hydrogen,  the  value  1*00775  is 
obtained  (0  =  16)  (compare  this  vol.,  ii,  100).  E.  G. 

Number  of  Corpuscles  in  the  Atom.  J.  Bosler  (Compt.  rend., 
1908,  146,  686— 687).— The    total    potential    energy    of    1    gram    of 

hydrogen  is  — ^ — L  =  nHO^^   ergs,  where  N  is  the   number   of   atoms 
a 

(about  lO^'*)  in  1  gram,  7i  the  number  of  electrons  in  the  atom,  e  their 
charge  (about  3*2  x  lO'i*^),  and  a  the  radius  of  the  atom  (10"'^);  the 
corresponding  value  in  the  case  of  radium  is  (225/3)  x  ji'^iO^^  or 
w^lO^^  ergs,  whilst  the  observed  value  calculated  from  Curie's  measure- 
ment of  the  heat  emanation,  and  Rutherford's  estimate  of  the  life  of 
radium,  is  3  x  lO^^^  ergs  ;  it  follows  therefox-e  that  the  number,  n,  of 
coi-puscles  in  the  atom  of  hydrogen  is  of  the  order  of  units,  and  this 
result  is  in  agreement  with  the  results  of  J.  J.  Thomson's  later 
experiments,  from  which  he  concluded  that  the  number  of  corpuscles 
of  the  atom  is  of  the  order  of  greatness  of  the  atomic  weight. 

M.  A.  W. 

25—2 
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Chemical  Elements.  Periodicity,  Weight,  and  Valency. 
George  Woodiwiss  {Chem.  News,  1908,  97,  122— 124).— An  attempt 
to  find  relationships  between  the  specific  gravities  of  the  elements  in 
the  solid  state  and  their  atomic  weights.  It  is  assumed  that  the 
valency  of  the  elements  in  the  long  series  of  MendeleefE's  table 
increases  uniformly  from  the  first  to  the  eighth  group,  the  elements  in 
which  have  a  valency  of  eight,  and  then  decreases  uniformly.  The 
elements  of  the  copper  and  zinc  groups  are  thus  septa-  and  sexa-valent 
respectively.  When  the  specific  gravities  of  the  elements  are  divided 
by  these  hypothetical  valencies,  numbers  are  obtained  which,  in  the 
case  of  the  metals,  increase  uniformly  with  the  atomic  weights,  and 
when  plotted  on  a  diagram  with  atomic  weight  as  abscissa  these 
numbers  fall  approximately  on  a  straight  line.  The  numbers  for  the 
non-metallic  elements  ao  not  correspond  at  all  with  this  relationship. 

H.  M.  D. 

Theory  of  Valency  and  Constitution  of  Salts.  Gregoire  N. 
Wyrouboff  {Ann.  Chim.  Phys.,  1908,  [viii],  13,  523— 561).— The 
author  advances  a  new  theory  of  the  formation  and  constitution  of 
salts  which  comprehends  the  so-called  molecular  compounds  as  well  as 
the  ordinary  atomic  compounds.  He  also  applies  the  notion  of  mixed 
functions,  generally  used  only  in  connexion  with  organic  compounds, 
to  inorganic  substances.  The  ideas  involved  in  the  tei-ms  partial 
valency,  crypto-valency,  pseudo-valency,  and  secondary  valency  are 
criticised. 

All  theories  of  valency  confound  the  chemical  energy  inherent  in 
an  atom  with  its  valency,  or,  in  other  words,  the  sum  of  the  chemical 
actions  which  it  can  exert  according  to  the  laws  of  definite  and 
multiple  proportions  with  the  number  of  atoms  of  a  certain  kind  with 
which  it  can  combine  directly.  By  separating  these  two  notions,  the 
problem  of  valency  becomes  greatly  simplified,  as  also  does  that  of 
molecular  compounds.  The  valency  of  a  molecule  is  regarded  as  being 
independent  of  the  atomicity  of  the  atom  from  which  it  originates,  and 
the  combination  of  a  molecule  M(OH)„  with  /iHCl  is  represented,  not 
by  the  equation  M(OH)n -h»HCI  =  MCln  +  nHgO,  but  by  iM(OH);,-t- 
«HC1  =  M(OH),i,»iHCl.  So  that  salts  are  produced  by  the  neutralisa- 
tion of  two  different  functions  without  elimination  of  water,  and  are 
characterised  by  being  electrolytes  and  by  being  capable  of  taking  part 
in  double  decompositions.  The  following  considerations  are  brought 
forward  in  support  of  this  hypothesis.  A  large  number  of  hydrated 
salts  are  known  from  which  it  is  impossible  to  remove  all  the  water 
without  decomposing  them,  or,  at  any  rate,  completely  changing  their 
character.  This  is  the  case,  for  example,  with  magnesium  sulphate 
and  chloride  and  with  the  chlorides  of  the  alkaline-earth  metals,  and 
the  stable  hydrates  generally  represented  as  MgSO^.IIgO  and  MClo,2H20 
are  regarded  as  containing  water  of  constitution  M(0H)2,HoS0^  and 
M(0H)2,2HC1.  Thermochemical  data  are  quoted  to  show  that  the 
water  in  such  stable  hydrates  is  present  in  a  form  different  from  that 
in  which  any  further  water  absorbed  exists.  Thus  1  mol.  of  calcium 
sulphate,  in  taking  up  2IJ2O  to  form  gypsum,  Ca(OH)2H2S04,  evolves 
4-4  Gala.,  whilst  1  mol.  of  gypsum  dissolves  in  water  with  absorption 
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of  0'3  Cal.  When  dehydrated  compounds  dissolve  in  water,  they  are 
regarded  as  combining  with  water  and  passing  from  the  condition  of 
anhydrides  to  that  of  true  salts.  Salts  which  are  always  anhydrous 
in  the  solid  state  are  looked  on  as  resulting  from  the  instability  of  the 
hydrated  salts  in  the  solid  form.  The  formation  of  organic  salts 
without  elimination  of  water  is  cited  in  support  of  the  above  theory  of 
salt  formation. 

The  author  also  discusses  the  compounds  Pt(OH)oCl2,2HCl,2Il20 
and  PtCl4,2HCl,2HoO,  which  he  regards  as  derived  from  the  non- 
existent or  unstable  normal  salt  Pt(0H)^,4HCl ;  the  compound 
Cr2(C203)3(OH)g  ;  the  compound  Cr2(0H)g,  which  presents  itself  under 
four  distinct  aspects  :  with  exclusively  (I)  basic  or  (2)  alcoholic 
functions  ;  (3)  with  functions  partly  acid  and  partly  basic,  as  in  the 
green  chromium  compounds,  and  (4)  in  a  form  in  which  the  hydroxyls 
are  acid  and  alcoholic  at  the  same  time.    . 

Colson's  work  (this  vol.,  ii,  45)  is  criticised.  T.  H.  P. 

Apparatus  for  the  Centrifugal  Draining  of  Small  Quantities 
of  Crystals.  Gregory  P.  Baxter  (/.  Amer.  Chem.  Soc,  1908,  30, 
286—288.  Compare  Richards,  Abstr.,  1905,  ii,  238).— The  apparatus 
consists  of  an  aluminium  cup  containing  a  platinum  crucible  and 
fitted  with  a  rubber  sleeve,  which  in  turn  holds  a  platinum  Gooch 
crucible.  The  aluminium  cup  is  attached  by  means  of  trunnions  to  the 
centrifugal  machine.  The  crystals  are  placed  in  the  Gooch  crucible, 
and  the  mother  liquor  drains  into  the  platinum  crucible  beneath. 
The  removal  of  the  platinum  crucible  is  facilitated  by  a  hole  situated 
at  the  bottom  of  the  aluminium  cup.  A  full  description  and  diagram 
of  the  apparatus  are  given.  E.  G. 
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Origin  of  the  Green  Colours  of  Natural  Waters.  Walthere 
Spring  {Arch.  sci.  phys.  nat.,  1908,  [iv],  25,  217— 227).— The  green 
colours  of  natural  waters  are  attributable  in  some  cases  to  the  presence 
of  colouring  matters,  and  in  others  to  the  presence  of  very  finely- 
divided  suspensions,  which  give  rise  to  diffraction  phenomena  ;  the 
colour  effects  due  to  these  causes  result  in  a  modification  of  the  blue 
colour  of  pure  water. 

The  colours  of  water  containing  finely-divided  suspensions  of 
various  kind  have  been  examined  in  columns  6  metres  long.  A 
suspension  of  silica,  obtained  by  heating  precipitated  silicic  acid  and 
removing  the  larger  particles  by  levigation,  exhibits  the  blue  colour  of 
pure  water.  A  suspension  of  mastic,  obtained  by  mixing  an  alcoholic 
solution  with  water,  is  dark  brown  in  colour ;  on  diluting  with  pure 
water,  the  colour  changes  to  a  greenish-blue.     Colloidal  solutions  of 
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aluminium  hydroxide  and  silicic  acid  prepared  by  dialysis  exhibit  a 
deep  reddish-brown  colour.  On  diluting  these  suspensions  with 
gradually  increasing  quantities  of  pure  water,  the  colours  exhibited  are 
in  succession  yellow,  yellowish-green,  green,  greenish-blue,  and  blue. 
These  experiments  show  that  the  green  colours  of  many  natural  waters 
can  be  attributed  to  diffraction  phenomena,  due  to  the  presence  of 
finely-divided  substances  in  suspension.  H.  M.  D. 

Formation  of  Hydrogen  Peroxide.  Feanz  Fischer  and 
O.  RiNGE  {Ber.,  1908,  41,  945— 954).— The  formation  of  hydrogen 
peroxide,  which  as  an  endothermic  compound  should  be  produced  from 
steam  and  oxygen  at  high  temperatures  under  suitable  conditions,  has 
been  observed  by  several  investigators  either  by  the  explosion  of  oxy- 
hydrogen  gas  with  an  :^Acess  of  oxygen  or  by  the  sudden  cooling  of 
the  gases  issuing  from  a  flame  of  burning  hydrogen ;  Nernst,  however, 
has  proved  that  the  process  of  combustion  itself,  as  such,  is  not 
responsible  for  the  formation  of  hydrogen  peroxide,  since  the  latter  is 
produced  when  water  is  sprayed  on  to  a  glowing  Nernst  filament. 

The  authors  have  now  approached  the  subject  with  the  experience 
gained  in  the  expeiiments  on  the  formation  of  ozone  at  high 
temperatures  (compare  Fischer. and  Brahmer,  Abstr.,  1906,  ii,  224  ; 
Fischer  and  Marx,  Abstr.,  1906,  ii,  606,  627,  845  ;  1907,  ii,  163,  340), 
with  the  following  results.  (1)  Nernst's  experiments  with  a  glowing 
filament  are  confirmed.  (2)  A  tube  of  magnesia,  8 — 10  cm.  long  and 
0'6  mm.  wide,  is  attached  to  a  capacious  tin  condenser.  The  middle 
of  the  tube  is  heated  by  a  bunsen  burner,  and  the  end,  as  near  as 
possible  to  the  condensei",  raised  to  a  white  heat.  When  steam  under 
a  pressure  of  40  mm.  of  mercury  is  passed  through  the  tube,  the 
condensed  liquid  contains  0'0045%  of  hydrogen  peroxide.  With 
magnesia  tubes,  03  mm.  or  I'O  uim.  wide,  only  traces  of  hydrogen 
peroxide  are  obtained.  (3)  Steam,  issuing  from  a  sloping  quartz 
capillary  tube,  was  dii-ected,  at  a  distance  of  4 — 6  mm.,  on  to  a  flame 
of  hydrogen,  4 — 6  cm.  in  height,  which  was  thus  blown  into  the  neck 
of  a  tin  condenser.  When  the  pressure  driving  the  steam  was  7  mm. 
of  mercury,  0-067%  of  hydrogen  peroxide  was  found  in  the  condensed 
liquid,  although  the  condensation  was  incomplete  in  consequence  of 
the  velocity  of  the  gaseous  stream.  (4)  Contrary  to  Nernst's 
observations  (Abstr.,  1906,  ii,  17),  the  authors  find  that  hydrogen 
peroxide  is  formed  when  a  cui'rent  of  steam  and  oxygen  is  submitted 
to  a  spark  discharge,  provided  that  the  velocity  of  the  current  is 
sufficiently  great  to  allow  of  a  rapid  cooling  of  the  escaping  gases. 
(5)  'J'races  of  liydrogon  peroxide  are  formed  when  steam  is  submitted 
to  the  silent  electric  discharge,  the  temperature  being  130°,  to  prevent 
condensation  of  w.ater  within  tlie  ozoniser.  Better  i-osuits  are 
obtained  with  a  mixture  of  steam  and  oxygen  or  steam  and  air. 

C.  S. 

Catalytic  Decomposition  of  Hydrogen  Peroxide  under  High 
Pressures  of  Oxygen.  E.  B.  Spkau  (./.  Amer.  Chem.  Soc,  1908,  30, 
195 — 209). — It  has  been  suggested  by  several  authors  that  iu  the 
catalytic  decomposition  of    hydrogen  peroxide  an  important  part  is 
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played  by  the  dissolved  or  chemically  bound  oxygen.  In  order  to 
study  this  point,  an  investigation  has  been  carried  out  with  the  object 
of  ascertaining  the  effect  produced  on  the  decomposition  by  increasing 
the  concentration  of  oxygen.  For  this  purpose,  a  method  has  been 
devised  for  determining  rates  of  reaction  under  high  pressures.  The 
apparatus  employed  and  the  manner  of  conducting  the  experiments 
are  described  in  detail. 

The  results  show  that  the  catalytic  decomposition  of  hydrogen 
peroxide  by  colloidal  solutions  of  platinum,  palladium,  iridium,  gold, 
and  silver  is  not  appreciably  affected  by  increasing  the  pressure  of 
oxygen  above  the  reaction  mixture  from  1  to  200  atmospheres. 

E.  a 

Atomic  Weight  of  Chlorine.  William  A.  Notes  and  H.  C.  P. 
Weber  {J.  Amer.  Chem.  Soc,  1908,  30,  13— 29).— The  only  deter- 
mination of  the  atomic  weight  of  chlorine  made  by  direct  comparison 
of  hydrogen  and  chlorine  is  that  of  Dixon  and  Edgar  (Abstr.,  1905, 
ii,  696). 

Determinations  have  now  been  made  by  the  direct  union  of 
hydrogen  and  chlorine,  the  hydrogen  being  weighed  absorbed  in 
palladium,  and  the  chlorine  in  the  form  of  potassium  platinichloride. 
The  hydrogen  was  passed  over  the  heated  potassium  salt,  and  the 
hydrogen  chloride  was  collected  and  weighed.  Two  independent 
series  of  ratios  were  thus  obtained. 

An  account  is  given  of  the  methods  by  which  the  materials  were 
purified  and  weighed,  as  well  as  a  description  of  the  way  in  which  the 
determinations  were  carried  out. 

In  the  first  series,  consisting  of  seven  experiments,  the  hydrogen 
chloride  was  absorbed  directly  by  water,  whilst  in  the  second  series 
the  hydrogen  chloride  was  first  condensed  to  a  solid  with  liquid  air, 
and  was  absorbed  by  water  after  connexion  with  the  other  parts  of 
the  apparatus  had  been  cut  off,  the  object  being  to  avoid  the  risk  of 
transference  of  water  from  the  absorption  apparatus  to  the  potassium 
platinichloride  tube.  The  results  of  the  two  series  agi-ee  very  closely, 
and  give  CI  =  35-452(H=l-00762)or35-461(H  =  1-00787).  The  values 
for  silver,  calculated  from  Richards  and  Wells'  results  (Abstr.,  1905, 
ii,-450)  and  these  two  values,  are  107'87  and  107'89  respectively. 
The  mean  values  are  considered  the  most  probable,  namely,  CI  =  35'457 
and  Ag=  107-88.  E.G. 

Changes  in  the  Properties  of  Chlorine.  Josef  von  Ferentzy 
{Chem.  Zeit.,  1908,  32,  285— 286).— The  statements  made  by  Fabinyi 
and  Forster  (compare  Abstr.,  1906,  ii,  435)  are  erroneous,  and  their 
experimental  results  may  be  explained  by  the  fact  that  they  did  not 
sufficiently  purify  their  chlorine  and  carried  out  the  preparation  in 
sunlight.  Chloriae  prepared  by  the  usual  methods  always  contains 
oxygen  compounds,  but  the  amount  is  particularly  large  when  the 
chlorine  is  prepared  by  adding  sodium  chloride  to  a  mixture  of 
potassium  dichi'omate  and  sulphuric  acid.  Hypochlorous  acid  has  a 
marked  effect  in  promoting  the  conversion  of  the  chlorine  in  chlorine 
water  into  hydrogen  chloride.  P.  H. 
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Influence  of  Ozone  on  the  Condensation  of  Water  Vapour. 
G.  Leithauser  and  R.  Pohl  {Beo'.  deut.  physikal.  Ges.,  1908,  6, 
249 — 255). — The  question  whether  ozone  facilitates  the  condensation 
of  water  vapour  has  been  examined.  When  increasing  quantities 
of  niti'ogen  are  mixed  with  ozone,  the  condensation  takes  place  more 
and  more  readily.  This  is  attributed  to  the  formation  of  oxides  of 
nitrogen,  and  it  is  shown  that  condensation  does  not  occur  when  these 
are  removed  by  passing  the  ozonised  gas  through  a  tube  cooled  to 
-  79°.  Two  kinds  of  cloud  formation  are  described.  A  nearly  coloui-less 
cloud  consisting  of  large  drops  is  caused  by  nitrogen  pentoxide,  whilst 
a  blue  cloud  of  very  small  drops  is  caused  by  some  other  oxide  of 
nitrogen,  which  is  formed  by  the  action  of  ozone  on  nitrogen 
pentoxide. 

The  condensation  of  ".ater  vapour  is  also  facilitated  by  ozone  when 
traces  of  other  substances,  such  as  chlorine  and  iodine,  are  exposed  to 
its  action,  with  the  result  that  acid  anhydrides  are  formed  as  in  the 
case  of  nitrogen.  H.  M.  D. 

The  Gases  Sulphur  Dioxide,  Dimethyl  Ether,  and  Methyl 
Chloride.  G.  Baume  (J.  Chim.  Phys.,  1908,  6,  1—91).— A  detailed 
account  is  given  of  measurements  of  the  density  and  the  com- 
pressibility at  low  pressures  of  sulphur  dioxide,  dimethyl  ether,  and 
methyl  chloride.  The  critical  pressure  and  temperature  of  methyl 
chloride  have  also  been  determined. 

The  weights  of  a  litre  of  sulphur  dioxide,  methyl  ether,  and  methyl 
chloride  at  0°  and  760  mm.  are  respectively  29266,  2-1096,  and 
2"3045  grams  ;  the  coefficients,  representing  the  deviations  from 
Boyle's  law  between  pressures  of  0  and  1  atmosphere,  are  for  the 
three  gases,  0-02380,  002656,  and  0-02215  ;  the  critical  temperature 
and  pressure  of  methyl  chloride  are  respectively  416-3°  (absolute)  and 
65-85  atmospheres. 

These  numbers  are  used  for  the  determination  of  the  molecular 
weights  of  the  three  gases  according  to  the  methods  which  have  been 
indicated  by  Leduc,  D.  Berthelot,  and  Guye. 

When  the  densities  of  the  gases  ai'e  calculated  by  the  method  of 
molecular  volumes,  values  are  obtained  which  agree  with  the 
experimental  values  within  0-1%  to  0-3%.  The  method  of  limiting 
densities  and  the  method  based  on  the  reduction  of  the  critical  data 
give  values  slightly  smaller  than  the  experimental  values,  the  agree- 
ment being  closer  when  the  density  method  is  employed.      H.  M.  D. 

"Tellurium."  Is  it  a  Mixture  of  Two  Elements?  Willtam 
Bettel  (C/<e»j.  News,  1908,  97,  169 — 170). — Some  twenty-five  years 
ago,  the  author's  attention  was  drawn  to  a  .silver  "telluride"  ore 
which  exhibited  anomalous  behaviour  on  cupoUatiou.  The  beads  of 
silver  instead  of  solidifying  to  buttons  spread  out  in  irregular  films, 
which  in  some  cases  were  over  an  inch  in  diameter,  leaving  a 
protuberance  in  the  centre  of  the  cupel.  In  the  case  of  another  ore 
examined  four  years  later,  a  film  of  only  2  mm.  width  was  formed 
around  the  silver  bead,  a  similar  result  being  obtained  on  cupelling 
ordinary  silver  lead  to  which  pure  tellurium  of  commerce  had  been 
added.      Suspecting  that  the  original   ore  contained  a  new  element, 
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and  having  exhausted  his  supply,  the  author  appeals  to  others  for 
samples  of  silver  "  telluride  "  ores  the  behxviour  of  which  is  in  any 
way  peculiar.  P.  H. 

Oxidation  of  Hydrazine.  II.  Arthur  W.  Browne  and  F.  F. 
Shetterly  (/.  Amer.  Chem.  Soc,  1908,  30,  53 — 63). — In  an  earlier 
paper  (Abstr.,  1907,  ii,  863),  it  was  shown  that  hydrazine  sulphate 
is  oxidised  by  ammonium  metavanadate  with  formation  of  azoimide. 

An  account  is  now  given  of  the  action  of  potassium  chlorate, 
bromate,  and  iodate,  and  of  the  halogens  on  an  acid  solution  of 
hydrazine  sulphate.  The  experiments  were  carried  out  with  the  object 
of  ascertaining  whether  azoimide  is  produced  in  these  reactions,  and  of 
determining  the  yield  under  particular  conditions.  The  following 
results  were  obtained. 

When  a  solution  of  hydrazine  sulphate  is  treated  with  potassium 
chlorate  or  bromate  in  presence  of  sulphuric  acid,  the  hydrazine  is  nob 
completely  oxidised  to  nitrogen  and  water,  bvit  a  secondary  reaction 
takes  place  :  SNjH^  +  20  =  NgH  +  NHg  +  2II2O.  In  the  case  of  potass- 
ium chlorate,  the  highest  yields  obtained  were  22*44%  of  azoimide 
and  48-76%  of  ammonia,  whilst  with  potassium  bromate  6'68%  of 
azoimide  and  9*77%  of  ammonia  were  formed.  With  potassium 
iodate,  neither  azoimide  nor  ammonia  was  produced.  The  amount 
of  azoimide  formed  decreases  therefore  with  increase  in  the  atomic 
weight  of  the  halogen. 

When  hydrazine  sulphate  is  treated  with  chlorine,  a  small  quantity 
of  azoimide  is  produced  in  both  acid  and  alkaline  solutions,  whilst, 
with  bromine,  traces  are  formed  in  an  alkaline  solution  and  none  in  an 
acid  solution,  and,  with  iodine,  none  is  produced  either  in  acid  or 
alkaline  solution.  Hence  the  slight  tendency  of  halogens  to  produce 
azoimide  decreases  with  increase  in  the  atomic  weight  of  the  element. 

By  the  oxidation  of  hydrazine  sulphate  in  presence  of  sulphuric  acid 
and  silver  sulphate,  the  following  maximum  yields  of  azoimide  and 
ammonia  were  obtained.  With  potassium  chlorate,  13"32%  N3H, 
16-96%  NH3;  with  potassium  bromate,  11-65%  N3H,  27-42%  NHg  ; 
with  potassium  iodate,  11-16%  NgH,  16-16%  NHg.  The  influence  of 
silver  sulphate  in  increasing  the  yield  of  azoimide  varies  directly 
therefore  with  the  atomic  weight  of  the  halogen.  E.  G. 

The  Phosphorus- Arsenic  Group.  Gottlob  E.  Linck  {£er., 
1908,  41,  822—823.  Compare  Abstr.,  1899,  ii,  415  ;  this  vol.,  ii,  176). 
— Polemical.  A  reply  to  Stock  (this  vol.,  ii,  176)  and  Erdmann 
(this  vol.,  ii,  275).  W.  H.  G. 

Glo-wing  of  Phosphorus  and  Some  of  its  Compounds. 
Ernst  Scharff  {Zeitsch.  ])Jnjsikal.  Chem.,  1908,  62,  179— 193).— The 
phosphorescence  phenomena  exhibited  by  phosphorous  oxide  have  been 
studied,  and  are  found  to  resemble  those  observed  with  phosphorus 
itself.  In  perfectly  dry  oxygen,  phosphorous  oxide  is  not  luminous 
at  any  pressure  between  100  and  800  mm.,  or  at  any  temperature 
between  19°  and  60°.     When  the  oxygen  is  moist,  phosphorescence 
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is  exhibited  so  soon  as  the  pressure  falls  below  a  certain  limiting 
value.  At  first,  it  is  intermittent,  but,  as  the  pressure  is  still  further 
reduced,  the  glow  becomes  steady  and  permanent.  On  reversing  and 
raising  the  pressure,  the  steady  glow  passes  gradually  into  an  inter- 
mittent phosphorescence,  which  ceases  when  the  limiting  pressure 
has  been  reached.  The  value  of  the  limiting  pressure  increases  with 
rising  temperature,  and  at  the  ordinary  temperature  is  about  350  mm. 

The  change  from  intermittent  to  permanent  phosphorescence,  or 
vice  versa,  is  well  shown  by  phosphorus  sesquisulphide,  for  which  there 
exists  a  limiting  pressure  in  dry  oxygen.  In  this  case,  no  phosphores- 
cence is  exhibited  until  a  temperature  of  65°  is  reached,  whilst  at  90° 
the  substance  is  burned  up.  It  takes  fire  also  when  the  permanent 
phosphorescence  is  allowed  to  become  fully  developed  at  temperatures 
below  90°.  The  combustion  occurs  in  a  pulsatory  fashion  ("  stossweise  ") 
with  a  greenish  light,  in  a  similar  manner  to  the  trioxide.  The 
phosphorescence  disappears  generally  at  a  higher  pressure  than  that  at 
which  it  first  appeared,  the  difference  between  the  two  pressures 
increasing  with  rising  temperature.  This  behaviour  is  attributed 
to  the  heat  effect  of  the  reaction,  in  virtue  of  which  the  temperature 
is  raised  and  the  limiting  pressure  is  accordingly  higher.  In  moist 
oxygen,  the  limiting  pressures  for  phosphorus  sesquisulphide  are 
higher  than  in  dry  oxygen. 

The  luminosity  exhibited  by  phosphorus  itself  was  studied  under 
conditions  similar  to  those  employed  in  tiie  previous  experiments,  the 
ozone  produced  in  this  case  being  removed  by  Para  rubber.  It  is 
found  that  the  various  phases  of  the  phenomenon  are  very  similar  to 
those  observed  with  the  oxide  and  sulphide,  and  it  is  therefore  probable 
that  for  the  phosphorescence  of  phosphorus  the  trioxide  is  mainly 
responsible.  The  usual  vigour  of  the  phosphorus  oxidation  ,is  to 
be  attributed  to  the  presence  of  ozone ;  the  limiting  pressure  in  the 
case  of  phosphorus,  that  is,  the  pressure  above  which  no  phosphores- 
cence is  exhibited,  is  very  nearly  a  linear  function  of  the  temperature, 
as  found  by  Joubert. 

The  vapours  of  organic  substances  tend  to  prevent  the  phosphorescence 
of  phosphorous  oxide  and  phosphorus  sesquisulphide.  The  author's 
observations  in  this  direction  agree  generally  with  those  made  by 
Centnerszwer  on  the  effect  of  these  vapours  on  the  luminosity  of 
pho.sphorus  (see  Abstr,,  1898,  ii,  427).  J.  C.  JP. 

Reversion  of  Phosphoric  Acid  in  Superphosphates. 
Karl  Hekbst  {Chem.  Zentr.,  1908,  i,  285  ;  from  Oeslerr.-ung.  Zeitsch. 
Zuckerind.  Landw.,  1907,  36,  645 — 652). — Neither  calcium  nor 
magnesium  salts  cause  the  soluble  phosphate  in  .superphosphate  to 
change  back  to  the  insoluble,  but  ferrous  and  ferric  sul[)hatcs,  formed 
from  the  natural  phos[)hate  by  using  sulphuric  acid  in  the  prepai'ation 
of  the  superphosphate',  bring  about  this  change.  The  monocalcium 
phosphate  in  the  presence  of  ferrous  and  ferric  sulphates  changes  into 
the  insoluble  ferric  phospliate,  FoPOpa^H.^O.  In  the  case  of  mono- 
aluminium  phosphate,  AlHj,(POj),^,  a  similar  change  takes  place  in  the 
presence  of  ferric  sulphate,  sulplnu-ic  acid  being  liberated  and  ferric 
ahiminium  phosphate,  AljOa,Fe20j,(P205)j2,H30,  produced.    The  author 
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suggests  that  to  increase  the  value   of    the  superphosphate    the    iron 
salts  should  be  rendered  indifferent  or  extracted.  J.  V.  E. 

Colloidal  Graphite.  E.  G.  Acheson  {Chem.  Zentr.,  1908,  i, 
210—211  ;  from  J.  FranUin  Inst.,  1907,  164,  375— 382).— The  addi- 
tion of  tannic  acid  solution  to  clay  has  been  shown  to  render  it  more 
plastic  and  incapable  of  filtration.  The  author  treats  graphite  in  a 
similar  manner,  with  the  object  of  obtaining  it  in  a  more  suitable  form 
for  lubrication.  The  best  results  were  arrived  at  by  stirring  graphite 
for  a  long  time  with  3 — 6%  of  its  weight  of  tannin  in  aqueous  solution. 
Colloidal  graphite  obtained  in  this  manner  remains  for  weeks  and 
months  in  suspension,  and  passes  through  all  filters ;  the  addition  of 
hydrochloric  acid  causes  it  to  separate  in  a  flocculent  state. 

J.  V.  E. 

Cuprous  Compounds  of  Carbon  Monoxide.  Wilhelm  Manchot 
and  J.  Newton  Friend  {Annaleyi,  1908,  359,  100 — 128,  Compare 
Manchot  and  Zechentmayer,  Abstr.,  1907,  ii,  93  ;  Jones,  Abstr., 
1900,  ii,  17  ;  Berthelot,  Abstr.,  1901,  i,  493).— The  characteristic 
property  of  forming  additive  compounds  with  gases,  such  as  oxygen, 
carbon  monoxide,  and  nitric  oxide,  possessed  by  haemoglobin  as  a 
metallic  complex,  makes  it  desirable  to  investigate  the  dissociating 
additive  compounds  of  metallic  salts  with  those  gases.  Such  studies, 
moreover,  may  be  expected  to  throw  light  on  the  primary  action  of 
free  oxygen  on  the  unsaturated  metallic  compounds.  Hence  the  authors 
have  studied  quantitatively  the  absorption  of  carbon  monoxide  by 
cuprous  chloride  under  varying  conditions,  and  have  obtained  the 
following  results. 

The  absorption  of  carbon  monoxide  by  cuprous  chloride  in  hydro- 
chloric acid  solution  increases  with  decreasing  concentration  of  the 
hydrogen  chloride,  with  lowering  of  the  temperature,  with  increasing 
concentration  of  the  cuprous  chloride,  and  with  increasing  pressure  of 
the  carbon  monoxide.  Similar  results  are  obtained  with  sulphuric 
acid  solutions.  The  absorption  by  means  of  cuprous  chloride  and 
water  takes  place  very  slowly,  and  diminishes  as  the  amount  of  water 
increases.  The  results  are  not  markedly  affected  by  the  employment 
of  saturated  ammonium  sulphate  solutions  in  place  of  water.  Cuprous 
hydroxide  does  not  combine  with  cai-bon  monoxide,  but  in  presence  of 
sodium  hydroxide  it  is  slowly  reduced  to  copper,  small  amounts  of 
carbonate  being  formed. 

In  all  the  cases  studied,  there  is  formed  the  compound 
CuCl,C0,2HA 
which  crystallises  in  colourless  leaflets,  decomposes,  evolving  carbon 
monoxide  on  exposure  to  air,  is  decomposed  by  alcohol,  concentrated 
sulphuric  acid,  or  sodium  hydroxide,  and  forms  a  brownish-black 
solution  in  hydrochloric  acid.  The  ratio  Cu :  CO  determines  the 
maximum  limit  of  absorption,  which  is  approached  under  optimum 
conditions  as  to  temperature,  carbon  monoxide  pressure,  concentration 
of  cuprous  chloride,  and  nature  of  the  solvent,  but  is  never  exceeded. 
This  agrees  with  Jones's  observation    {loc.  cit.)  that  the  absorption 
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may  be  much  greater  than  that  corresponding  with  Berthelot's 
formula  C0(CuCl)2. 

Similar  resixlts  are  obtained  with  cuprous  chloride,  bromide,  or 
iodide  in  dilute  ammoniacal  solution,  and  with  cuprous  chloride 
dissolved  in  aniline,  o-toluidine,  or  piperidine.  In  each  case,  the 
limit  of  absorption  is  in  the  ratio  Cu  :  CO,  which  in  the  organic 
solvent  is  attained  to  under  the  ordinary  pressure.  In  concentrated 
ammonia,  the  absorption  diminishes  with  increasing  copper  con- 
centration. 

The  addition  of  carbon  monoxide  to  cuprous  chloride  takes  place 
only  simultaneously  with  the  addition  of  water,  or  of  some  substance, 
such  as  ammonia  or  aniline,  which  can  act  as  a  substitute  for  water. 
Thus  cuprous  chloride  does  not  absoi-b  carbon  monoxide  in  alcoholic 
solution.  This  explains  the  occurrence  of  many  reactions,  such  as 
tbe  combustion  of  carbon  monoxide,  only  in  presence  of  moisture. 
Where  such  a  reaction  takes  place  in  two  stages,  the  second  leading 
to  the  re-formation  of  the  water,  this  acts  as  a  catalyst.       G.  Y. 

Combustion  of  Gases  by  Incandescence  in  the  Presence  of 
Oxidisable  and  of  Non-combustible  Substances.  Jean  Meunier 
{Compt.  rend.,  1908,  146,  757 — 758). — The  curious  behaviour  of 
incandescent  bodies  in  the  presence  of  explosive  gases  and  the 
mechanism  of  flameless  combustion  (this  vol.,  ii,  11,  276)  are  to  be 
explained  by  the  localisation  of  the  combustion  on  the  incandescent 
surface.  The  results  with  an  oxidisable  incandescent  substance  are 
different  from  those  when  this  is  incombvistible.  When  a  spiral  of 
pianoforte  wire,  1  metre  long  and  weighing  0'33  gram,  is  heated  to 
redness  by  an  electric  current  in  a  closed  vessel  containing  100  c.c.  of 
a  mixture  of  0-2%  of  methane,  18-5%  of  oxygen,  and  72-3%  of  nitrogen, 
the  spiral  oxidises,  increasing  001 15  gram  (corresponding  to  8"5  c.c. 
of  oxygen)  in  weight,  whilst  the  residual  gas  contains  10  c.c.  of 
oxygen,  but  no  carbon  dioxide,  showing  that  none  of  the  methane  is 
burnt.  As  the  spiral  only  occupies  40  cubic  millimetres,  that  is, 
1 /2500th  of  the  volume  of  the  gas,  the  oxygen  cannot  be  supplied  to 
it  by  connexion  currents  alone,  but  must  actually  be  attracted  by  the 
incandescent  metal.  A  lead  wire  exhibits  the  same  phenomenon.  The 
metals  generally  do  not  remain  incandescent  when  heated  and  then 
placed  in  an  inflammable  gaseous  mixture,  although  platinum  and 
nickel  (the  disk  in  the  experiment  previously  described,  loc.  cit.,  was  of 
nickel,  not  copper  as  there  stated)  have  this  property.  Certain  oxides, 
however,  possess  the  property  to  a  high  degree.  Thus,  if  the  ashy 
skeleton  of  a  half-burnt  match  is  placed  4  mm.  from  the  flame  of  a 
candle,  it  becomes  incandescent,  and  at  a  distance  of  1 — 2  mm.  the 
incandescence  is  very  vivid. 

The  intensity  of  the  incandescence  depends,  not  only  on  the  nature 
of  the  incandescent  substance,  but  also  on  the  composition  of  the 
surrounding  gas.  E.  H. 

Low  Ignition  Temperature  of  Carbon  Bisulphide.  F.  Scriha 
{Chem.  Zentr.,  11)08,  i,  100;  from  Zeitsch.  phys.-chem.  [Inters.,  1907, 
20,  390). — If  a  pellet  of  cotton-wool  soaked  in  carbon  disulphide  is 
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placed  in  a  funnel,  the  stem  of  which  is  closed  at  the  end,  and  allowed 
to  remain,  the  vapour  may  be  ignited  by  sparks  from  flint  and  steel  on 
opening  the  fuunel  stem.  Besides  showing  the  high  density  of  the 
vapour,  this  explains  its  occasional  ignition  upon  treading  the  earth 
round  the  vines  when  destroying  grape  phylloxera.  J.  V.  E. 

Silicon  as  a  Reducing  Agent  for  the  Oxides  of  Refrac- 
tory Metals.  Bernhard  Neumann  {Zeilsch.  Elektrochem.,  1908,  14, 
169 — 172). — Silicon  and  metallic  oxides  do  not  react  by  the  applica- 
tion of  a  fuse,  and  the  author  therefore  brings  about  reaction  by  adding 
the  mixture  to  a  fused  bath  of  alumina  (150  parts)  and  lime  (100  parts) 
in  an  electric  arc  furnace.  The  temperature  of  the  fused  bath  is  about 
1600°,  and  this  is  raised  by  the  reaction.  A  feiro-silicon  with  91-65% 
silicon  and  1-03%  carbon  is  used.  Chrome-iron  ore  yielded  a  ferro- 
chromium  containing  35%  to  43%  chromium,  2-5%  to  3-7%  silicon, 
and  0"8%  to  1'5%  carbon.  Pure  cbi^omium  oxide  yielded  a  metal  with 
7%  to  8%  silicon.  Tungstic  acid  yielded  a  fused  regulus  contain- 
ing, in  addition  to  tungsten,  4*97%  iron,  0  93%  carbon,  and  2*26% 
silicon.  Wolframite,  FeOjWOg,  gave  a  partially  fused  97*5%  tungsten. 
Powdered  rutile  gave  a  brittle  regulus  of  titanium  containing  20-37% 
silicon  and  nearly  3%  iron.  Molybdic  acid  yielded  a  brittle,  partially 
fused  metal  containing  3-24%  silicon,  6-41%  iron,  and  064%  carbon. 

T.  E. 

Use  of  Sodium  as  a  Desiccating  Agent  for  Gases.  Camille 
Matignon  {Bull.  Soc.  chim.,  1908,  [iv],  3,  353— 355).— Kosenfeld  has 
shown  (Abstr.,  1901,  ii,  547)  that  finely-divided  preparations  of  sodium 
or  potassium  may  be  obtained  by  grinding  up  the  metal  with  sodium 
chloride.  The  author  finds  such  a  preparation  of  sodium  useful  as  a 
drying  agent  for  ammonia  and  similar  gases  in  cases  where  the  pre- 
sence of  a  small  amount  of  hydrogen  in  the  dried  gas  is  not  objection- 
able. Perfectly  dry  ammonia  can  be  obtained  by  heating  ammonia 
solution  and  passing  the  evolved  gas,  first  over  soda-lime  and  then 
over  metallic  sodium  which  has  been  ground  up  with  fused  sodium 
chloride.  T.  A.  H. 

Specific  Gravities  of  the  Iodides  of  Sodium,  Potassium, 
Rubidium,  Caesium,  Calcium,  Strontium,  and  Barium.  Gregory 
P.  Baxter  and  Francis  Newton  Brink  {J.  Amer.  Chem.  Soc,  1908, 
30,  46 — 53). — The  sp.  gr.  of  lithium  iodide  has  been  determined 
already  (Baxter,  Abstr.,  1904,  ii,  484). 

Determinations  of  the  sp.  gr.  of  several  other  iodides  have  now  been 
made,  the  salts  being  fused  previously  in  an  atmosphere  of  niti'ogen. 
The  pyknometer  employed  has  been  described  by  Baxter  and  Hines 
(Abstr.,  1904,  ii,  257).  The  results  for  Df  are  as  follows : 
Sodium  iodide,  3-665;  potassium  iodide,  3-115;  rubidium  iodide, 
3-438  ;  caesium  iodide,  4-510  ;  calcium  iodide,  3-956  ;  strontium  iodide, 
4-549;  barium  iodide,  5-150.  E.  G. 

Preparation  of  Chemically-active  Silver  by  Electrolysis 
N.  Tananaeff  {J.  Buss.  Phys.  Chem.  Soc,  1908,  40,  197—203) 
— Silver,  even  when  obtained  electrolytically,  varies  greatly  in  its 
chemical    reactivity    according    to    the    conditions    of    the    experi- 
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ment.  The  most  active  product  is  obtained  by  using  a  solution 
of  1*5  grams  of  silver  nitrate  in  100  c.c.  of  water  to  which  about 
5  c.c.  of  dilute  nitric  acid  are  added,  and  heating  it  to  about  40° 
before  starting  the  experiment ;  the  vessel  consists  of  a  porous  clay 
cylinder  placed  within  an  outer  shallower  vessel,  the  electiodes  being 
platinum  plates  of  4  sq.  cm,,  of  which  the  cathode  is  placed  in  the 
cylinder  at  a  depth  of  not  more  than  1  cm.  below  the  liquid  and  is 
kept  perfectly  motionless  throughout  the  electrolysis.  The  anode  is 
placed  in  the  outer  vessel.  The  silver  so  obtained  need  not  be  heated 
in  a  stream  of  hydrogen,  as  it  is  perfectly  free  from  oxides  (compare 
Danneel,  Abstr.,  1900,  ii,  467)  and  is  also  perfectly  amorphous.  At 
higher  concentrations,  it  is  partly  crystalline,  whilst  at  20%  con- 
centration it  is  wholly  so.  The  activity  is  measured  by  its  action  on 
ferric  sulphate.  Z.  K. 

Latent  Photographic  Image  as  a  Colloidal  Compound. 
Luppo-Cramer  {Chem.  Zentr.,  1908,  i,  93;  from  Zeitsch.  Chem.  Ind. 
Kolloide,  1907,  2,  135 — 138). — A  study  has  been  made  of  the  com- 
bination of  metallic  silver  with  silver  halides.  When  colloidal  silver 
and  silver  chloride  or  bromide  are  mixed,  a  colour  change  and  a 
flocculent  separation  takes  place.  Nitric  acid  dissolves  the  excess  of 
silver  from  the  precipitate,  leaving  an  intensely  red  photo-halide.  The 
photo-chloride  is  more  easily  prepared  than  the  bromide,  and  is  inert 
in  much  smaller  particles  towards  oxidising  agents.  This  photo-halide 
is  only  produced  so  long  as  the  silver  is  in  the  colloidal  state.  The 
formation  of  silver  sub-chloride  or  -bromide  assumed  by  Lea  is  not 
supported  by  experiment,  and  is  shown  by  the  author  to  be  un- 
necessary. J.  Y.  E. 

Relative  Solubility  of  the  Silver  Halides  and  Silver  Thio- 
cyanate.  Arthur  E.  Hill  (/.  Amer.  Chem.  Soc,  1908,  30,  68 — 74, 
303). — The  relative  solubility  of  two  sparingly  soluble  salts  can  be 
determined  whenever  (1)  the  concentrations  of  the  free  ions  can  be 
calculated  from  the  total  concentration  of  the  substances  in  solution 
as  estimated  analytically,  and  (2)  the  degree  of  dissociation  of  the  two 
salts  in  saturated  solution  is  known,  so  that  the  total  solubility  can  be 
calculated  for  the  solubility  products.  The  relative  solubility  of  the 
silver  halides  and  silver  thiocyanate  has  been  determined  on  these  lines 
with  the  following  results. 

The  solubility  of  silver  chloride  being  taken  as  unity,  the  relative 
solubilities  at  25  are:  AgCl  :  Aj;CNS  :  AgBr  :  Agl  -  1 -00000  :  0-07480  : 
005500:000077.  Accepting  Kohlrausch  and  Rose's  value  for  the 
solubility  of  silver  chloride,  the  absolute  solubilities  of  the  salts  at  25° 
are:  AgCl,  1-6x10-";  AgCNS,  l-2xlO-«;  AgBr,  8-8x10-';  Agl, 
l-23xl0-«.  E.G. 

So-called  Silver  Peroxide.  G.  Baborovsky  and  B.  Kuzma  (Zeitsch. 
Elektrochem.,  1908,  14,  196 — 197). — A  solution  of  silver  nitrate  is 
electrolysed  with  an  anodic  current  density  of  0-07  ampere  per  sq.  cm. 
at  platinum  electrodes  separated  by  a  porous  cell.  A  crystalline, 
insoluble  substance  is  formed  at  the  anode  wiiich  contains  one  molecule  of 
nitric  acid  for  each  atom  of  silver,  and  two  molecules  of  free  nitric  acid 
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are' also  formed  at  the  anode  for  each  atom  of  silver  in  the  precipitate, 
SAgNOg  +  H2O  =  2  Ag  +  2HNO3  +  AgNO^.  The  silver  pernitrate  is  very 
unstable,  and  soon  decomposes  into  the  substances  which  have  been 
described  as  silver  peroxide.  T,  E. 

Potassium  Silver  Silicomolybdate.  H.  Copaux^  {Bull.  Soc. 
/nwf.  Mill.,  1907,  30,  292 — 299). — A  solution  containing  potassium 
silicomolybdate,  silicouiolybdic  acid,  and  silver  nitrate  deposits  first 
a  white  precipitate  and,  on  evaporation,  crystals  with  the  composition 
2(Si02,12Mo03),3  Ag.PjKgO  +  iiRp.  The  amount  of  water  of  crystal- 
lisation depends  on  the  temperature  at  which  the  solution  is 
evaporated  :  at  18—20°,  red,  triclinic  crystals  containing  I4H2O  are 
deposited  ;  and  at  12 — 14°,  yellow,  triclinic  crystals  containing  SOHgO. 
Yellow,  crystalline  crusts  with  22H2O  were  also  formed.  The  red 
colour  of  one  of  these  hydrates  is  unusual  for  a  silicomolybdate, 
which  are  characteristically  yellow  in  colour.  L.  J.  S. 

Preparation  of  Alkaline-earth  Metals.  Fu.  von  Kugelgen 
{Zeitsch.  Elektrochem.,  1908,  14,  143 — 144). — The  essential  feature  of 
the  author's  patented  process  for  making  calcium  and  strontium  is  the 
use  of  an  immersed  cathode  and  an  electrolyte  heavier  than  the  metal, 
so  that  the  globules  of  fused  metal  separate  quickly  from  the  cathode, 
where  the  temperature  is  highest,  and  float  up  to  the  surface,  where 
the  temperatui'e  is  kept  down  by  means  of  a  cooling  ring.  T.  E. 

Action  of  Metallic  Calcium  and  Calcium  Hydride  on  Metallic 
Oxides,  Sulphides,  and  Halogen  Salts.  F.  Mollwo  Perkin  and 
Lionel  Pratt  {Trans.  Faraday  Soc,  1908,  3,  179 — 186.  Compare 
Abstr.,  1907,  ii,  952).— Calcium  hydride  reduces  cupric  oxide, 
manganese  peroxide,  ferric  oxide,  stannic  oxide,  litharge,  tungstic  oxide, 
boron  trioxide,  and  silica.  The  reactions  are  not  so  violent  as  when 
calcium  is  used.  Zinc  oxide  is  not  attacked.  Lead  and  antimony 
sulphides  react,  but  little  metal  is  produced  ;  a  calcium  antimony 
(or  lead)  sulphide  may  be  formed. 

Metallic  calcium  reduces  tungsten  trioxide  very  vigorously,  both  the 
metal  and  the  calcium  oxide  produced  being  fused  ;  with  titanium 
oxide,  the  temperature  does  not  rise  so  high,  the  titanium  being  obtained 
as  a  powder.  Alumina  is  also  reduced,  but  globules  of  metal  are  not 
obtained. 

Strontium  oxide  and  metallic  calcium  i-eact  readil}^,  but  no  metal  is 
obtained  ;  by  heating  calcium  with  quicklime,  the  metal  disappears ; 
it  appears  probable  that  in  these  cases  a  sub-oxide  is  formed. 

The  hydroxides  of  the  alkali  and  alkaline-earth  metals  react 
vigorously  with  calcium,  but  the  metals  could  not  be  obtained. 

By  heating  calcium  with  barium  or  strontium  chloride  in  the 
proportion  2Ca  to  BaClg  or  SrCI.,,  alloys  of  barium  or  strontium  with 
calcmm  are  formed.  The  chlorides  of  the  alkali  metals  are  also 
reduced,  but  the  metals  volatilise  and  burn.  Lead  chloride  reacts 
•explosively,  forming  an  alloy.  Aluminium  chloride  gives  a  small 
yield  of  an  alloy.  Calcium  and  sulphur,  fired  by  a  taper,  react  almost 
explosively,  but  witli  calcium  hydride  the  reaction  is  under  control,, 
yielding    calcium    sulphide    and    hydrogen    sulphide.      A   mixture    of 
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calcium  hydride  and  red  phosphorus  cannot  be  ignited  bj^  a  fuse,  but, 
if  some  metallic  calcium  is  added,  the  reaction  leads  to  red  calcium 
phosphide.     Calcium  hydride  and  selenium  yield  calcium  selenide. 

T.  E. 

Reaction  between  Lime  and  Sulphur.  U.  W.  Thatcher 
(J.  Amer.  Chem.  Soc,  1908,  30,  63— 68).— An  account  of  the  com- 
position of  solutions  formed  by  boiling  mixtures  of  water,  lime,  and 
sulphur,  which  are  largely  used  as  insecticides  in  agricultural  practice 
(compare  Haywood,  Abstr.,  1905,  ii,  312).  The  solutions  contain 
chiefly  calcium  pentasulphide  and  thiosulphate,  together  with  small 
quantities  of  sulphite  and  sulphate.  When  freshly-slaked  lime  and 
sulphur  are  boiled  with  water  in  open  vessels,  either  in  presence  or 
absence  of  salt,  they  dissolve  in  the  proportions  of  1  part  CaO  to  1*94 
parts  S  when  the  lime  is  in  excess,  or  1  part  CaO  to  2*24  parts  S  if  the 
sulphur  is  in  excess.  The  ratio  of  the  sulphur  appearing  as  penta- 
sulphide to  that  appearing  as  thiosulphate  is  always  about  1:5.  If 
such  solutions  are  left  for  several  days,  they  sometimes  deposit  bright 
red  or  yellow  crystals  of  calcium  oxysulphides,  formed  by  the  union  of 
the  excess  of  calcium  hydroxide  with  some  of  the  pentasulphide. 

The  results  of  analyses  of  concentrated  lime-sulphur  solutions  are 
recorded.  The  proportion  of  sulphur  as  pentasulphide  is  much  greater 
in  these  solutions  than  in  those  prepared  in  open  vessels.  E.  G. 

Abnormal  Behaviour  of  Salts  of  Zinc,  Magnesium,  Thorium, 
Cerium,  Nickel,  and  Cobalt  on  Hydrolysis.  Henry  G.  Denham 
{Zeitsch.  anorg.  Chem.,  1908,  57,  378— 394).— The  degree  of  hydrolysis 
of  the  salts  in  question,  in  different  dilutions  and  in  some  cases  at 
different  temperatures,  has  been  determined  by  measuring  the  H*  ion 
concentration  with  a  hydrogen  electrode.  In  many  cases,  the  H'  ion 
concentration  of  the  solutions  alters  irregularly  from  day  to  day  and 
does  not  appear  to  attain  an  equilibrium  value ;  this  behaviour  is  pro- 
bably connected  with  the  presence  of  colloidal  salts  or  hydroxides  in 
solution. 

For  Mj9>  and  Mji  solutions  of  zinc  sulphate,  the  potential  difference 
between  metal  and  solution  varies  irregularly  from  day  to  day  over  a 
range  of  about  0*05  volt  at  25° ;  the  same  is  true  of  solutions  of  zinc 
chloride.  Measurements  have  been  made  at  intervals  of  temperature 
between  25°  and  95°,  and  it  is  found  that  at  the  same  temperature 
the  II*  ion  concentration  is  less  with  falling  than  with  rising  tempera- 
ture, showing  that  the  original  solutions  were  not  in  true  equilibrium, 
but  in  some  way  "  over  hydrolysed."  As  confirming  the  view  that  the 
phenomena  in  question  are  connected  with  formation  of  colloidal  solu- 
tions, it  is  found  that,  when  a  solution  of  zinc  sulphate  is  heated 
to  100'  and  again  cooled  to  25°,  the  E.M.F.  is  not  much  altered,  but 
a  slight  colloidal  precipitate  is  noticed. 

Magnesium  sulphate  shows  the  same  phenomenon,  a  1/32  molar 
solution  is  hydrolysed  only  to  the  extent  of  about  00023%.  For 
thorium  sulphate,  the  H*  ion  concentration  rises  steadily  for  seven  to 
eight  days  and  then  falls,  the  average  hydrolysis  of  a  1/64  molar  solu- 
tion   is    40%.     A  1/32  molar  solution    of  cerium  chloride,  CeCls,   i* 
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hydrolysed  about  0'14%.  For  cobalt  chlorides,  the  daily  variation  is 
small;  the  average  hydrolysis  in  a  1/32  molar  solution  is  0'17%  Like 
zinc  sulphate,  the  hydrolysis  of  the  latter  salt  is  greater  with  rising 
than  with  falling  temperature,  and  the  difference  at  50°  is  as  much  as 
54%.  For  nickel  sulphate,  the  daily  alteration  in  hydrolysis  is  very 
small.  G.  S. 

Electrolytic  Corrosion  of  Copper-Aluminium  Alloys.  W.  S. 
Rowland  {J.  Physical  Chem.,  1908,  12,  180—206.  Compare,  for  the 
composition  of  the  alloys,  Curry,  Abstr.,  1907,  ii,  872). — A  series  of 
copper-aluminium  alloys,  containing  0 — 100%  of  copper,  were  annealed 
at  500°,  and  those  containing  0 — 54%  and  84 — 100%  of  copper  quenched 
fi'om  that  temperature  ;  the  remainder,  owing  to  their  brittle  character, 
had  to  be  cooled  slowly.  Alloys  containing  84 — 90%  of  copper  were 
also  annealed  at  610°.  The  alloys  were  then  subjected  to  electrolytic 
corrosion  in  solutions  of  certain  sodium  salts,  a  test  piece  being  used 
as  anode,  a  platinum  wire  as  cathode,  and  a  small  electric  current 
passed  thi'ough  the  solution.  The  amount  and  copper  content  of  the 
corrosion  products,  as  well  as  the  current  eflriciency,  are  given  in  tabular 
form,  and  in  most  cases  the  current  efficiency  is  also  represented 
graphically  as  a  function  of  the  composition  of  the  alloys. 

The  alloys  are  practically  unacted  on  in  sodium  carbonate  solution  ; 
sodium  hydroxide  dissolves  the  CuAl^  and  r]  phases,  but  not  the  a,  (3, 
and  e  phases.  The  a  phase  is  most  readily  soluble  in  the  majority  of 
the  organic  salt  solutions,  but  the  CuAlg  and  77  phases  are  unacted  on 
in  contact  with  these  solvents.  In  alkaline  tartrate  solutions,  the 
solubility  increases  from  the  a  to  the  y  phase  and  then  diminishes.  The 
alloys  which  are  most  resistant  to  corrosion  in  general  have  the  poorest 
physical  properties.  Only  those  containing  10 — 20%  of  copper  are 
suitable  for  commercial  use. 

In  many  of  the  solutions,  especially  those  containing  organic  salts, 
the  alloys  tend  to  become  passive,  the  aluminium  at  the  same  time 
becoming  superficially  oxidised.  C  S. 

Physico-chemical  Investigation  of  Old  Bronzes  from  the 
Excavations  in  Lalajants,  on  the  S.W.  Shore  of  Lake 
Gontscher,  in  the  Summer  of  1906.  Vladimir  A.  Skinder  {Chem. 
Zentr.,  1908,  i,  220  ;  from  Mitt.  Kaukasisch.  Museitm,  1907,  3,  1—60).— 
The  author  discusses  the  relation  between  the  properties  of  bronzes  and 
their  chemical  composition,  and  also  the  alteration  which  bronze  objects 
undergo  when  under  water  or  buried  in  the  earth.  In  both  cases,  they 
become  coated  with  a  film  of  copper  sulphide,  owing  to  the  presence  of 
free  hydrogen  sulphide.  The  inner  surface  of  two  of  the  bronze  objects 
examined  was  found  to  be  coated  with  a  thin  film  of  atacamite, 
3CuO,CuCl2,NH20.  Many  results  of  the  analysis  of  bronze  objects 
are  given,  and  from  them  the  conclusion  is  drawn  that  the  hardening 
of  bronze  was  known  to  the  ancients.  J.  V.   E. 

Synthesis  of  Atacamite.  Vladimir  A.  Skinder  [Bull.  Acad.  Sci. 
St.  Petersburg,  1908,  3,  381 — 388). — The  chemical  and  microscopical 
examination  of  the  deposits  found  on  ancient  bronzes  that  have  been 
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long  buried  (preceding  abstract),  shows  that  the  quantity  of  atacamite 
in  them  is  very  inconsiderable,  this  being  due  (as  proved  by  its 
synthesis)  to  the  extreme  slowness  with  which  atacamite  is  formed. 
The  proportion  of  atacamite,  however,  also  depends  on  the  quality  of 
the  soil  in  which  the  bronze  is  buried  and  on  the  climate.  The  process 
by  which  atacamite  is  synthesised  is  best  explained  by  Berthelot's 
equations  {Ann.  Chim.  Fhys.,  1895,  [vi],  4,  551).  Z.  K. 

The  Three-Component  System  CuO,  SOg,  H^  at  25°. 
James  M.  Bell  and  Walter  0.  Taber  (/.  Physical  Chem.,  1908, 
12,  171 — 179). — No  evidence  has  been  obtained  of  the  existence  of 
definite  basic  or  acid  sulphates  of  copper  at  25°. 

In  order  to  determine  whether  any  of  the  basic  sulphates  of  copper 
described  in  the  literature  actually  exist,  solutions  of  copper  sulphate 
have  been  shaken  with  copper  oxide  or  hydroxide  in  varying  propor- 
tions at  25°  until  equilibrium  Avas  attained,  and  the  solutions  and 
residues  then  analysed.  The  equilibrium  solutions  all  contained  copper 
oxide  and  sulphur  trioxide  in  equivalent  proportions.  The  results 
show  that  definite  basic  sulphates  of  copper  do  not  exist ;  the  residues 
consist  of  solid  solutions  of  copper  oxide  and  sulphate.  The  composi- 
tion of  the  limiting  solid  solution  in  contact  with  water  is  4CuO,S03, 
which  is  that  of  the  "  basic  sulphate  "  obtained  by  Pickering  (Trans., 
1907,  91,  1981)  by  the  action  of  not  more  than  0'75  equivalent  of 
alkali  on  a  solution  of  copper  sulphate. 

When  sulphuric  acid  in  gradually  increasing  concentration  is  added 
to  solutions  of  copper  sulphate,  the  solubility  of  the  latter  is  lessened, 
and  the  three  hydrates,  CuS04,5H20,  CuSO^.SHaO,  CuSO^.HaO,  and, 
finally,  the  anhydrous  salt  are  obtained  successively  as  solid  phases. 
The  hydrates  with  5H.,0  and  SHgO  are  in  equilibrium  with  a  solution 
containing  41*29%  of  sulphur  trioxide  and  1*42%  of  copper  oxide,  the 
vapour  pressure  of  which  is  about  8-5  mm.  at  25°,  and  the  hydrates 
with  SHgO  and  IH2O  are  in  equilibrium  at  the  same  temperatui'e  with 
a  48  5%  solution  of  sulphur  trioxide,  the  vapour  pressure  of  which  is 
about  4-5  mm. ;  finally,  the  transition  CuS04,HoO  — ►  CuSO^  takes  place 
at  about  0*1  mm.  pressure.  These  transition  pressures  are  in  moderate 
agreement  with  those  determined  directly  by  Lescoeur  (Ab.str.,  1886, 
842). 

No  evidence  has  been  obtained  of  the  existence  of  hydrates  other 
than  those  mentioned.  G.  S. 

Purification  of  Mercury.  William  Bettel  {Chem.  News,  1908, 
97,  158). — It  is  found  that  mercury  can  be  freed  from  gold,  zinc,  tin, 
lead,  copper,  and  iron  by  treatment  with  dilute  potassium  cyanide 
solution  in  the  presence  of  sodium  peroxide.  The  metal  (7  kilos.)  is 
placed  in  a  shallow  enamelled  iron  pan,  thus  exposing  a  maximum  surface 
to  the  cyanide  solution,  which  consists  of  1"5  litres  of  a  2%  solution 
of  potassium  cyanide  (98%).  Twenty  grams  of  peroxide  are  added  at 
intervals  in  order  to  facilitate  the  oxidation  of  the  base  metals,  and  the 
whole  is  agitated  gently  at  intervals.  During  the  first  four  days,  the 
base  metals  are  removed,  and  at  the  end   of  about  fourteen  days  the 
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whole  of  the  gold  if,  after  eight  days,  the  above  solution  is  removed  and 
replaced  by  one  of  one-tenth  its  concentration. 

The  mercury,  after  this  treatment,  is  purer  than  that  usually  obtained 
by  distillation  under  reduced  pressure.  J.  J.  S. 

Ammoniacal  Dimercuriammonium  Chlorides.  H.  Gaudechon 
{Compt.  rend.,  1908,  146,  761—764.  Compare  this  vol.,  ii,  85).— By 
the  action  of  liquid  or  dry  gaseous  ammonia  at  10 — 15°  on  the 
chloride,  NHgoCljHjO,  an  amorphous,  canary-yellow  compound  of  the 
composition  (NHg2Cl)2,NH3  is  formed.  The  same  substance  is  pro- 
duced by  the  action  of  liquid  ammonia  on  the  oxychloride,  SHgOjHgClg? 
and  by  the  prolonged  action  of  alcoholic  ammonia  on  the  chloride, 
NHggCl.HgO.  The  latter,  for  the  preparation  of  the  new  compound, 
should  be  obtained  at  a  low  temperature,  washed  with  cold  watex', 
and  dried  in  a  vacuum  over  phosphoric  oxide.  The  substance, 
2NHg2Cl,ISrH3,  is  only  very  slowly  decomposed  by  concentrated 
aqueous  ammonia  ;  it  is  hydrolysed  by  water  at  15^^  into  ammonia  and 
the  chloride,  NHgoCl,H20.  The  latter,  however,  is  not  altered  by 
prolonged  contact  with  concentrated  aqueous  ammonia.  Cold  potassium 
hydroxide  solution  liberates  ammonia  from  the  compound 

2NHg2Cl,NH3, 
and,  on  heating,  gives  the  brown,  crystalline  mercuric  oxide,  ammonia, 
and  potassium  chloride.  The  new  substance  is  decomposed  by  dilute 
hydrochloric  acid  into  NHg2Cl,H20  (2  mols.)  and  NH^Cl  (1  mol.),  which 
slowly  combine,  giving  NHggOljNH^Cl.  Dissolution  of  2]S'Hg2Cl,NH3 
(solid)  in  24KCN  develops  -f  121-5  Cal.  From  this,  the  heat  developed 
by  the  reaction  2NHg2Cl,H20  (solid)  +  NH3  (gas)  =  (NHg2Cl)2,NH3 
(solid)  +  2H2O  (liquid)  is  calculated  as  -f- 10-2  Cal.,  or  -f5'9  Cal. 
(liquid  ammonia),  +  1*4  Cal.  (dissolved^ammonia).  Deducing  by  analogy 
the  value  +  3'3  Cal.  for  the  heat  of  combination  of  2NHg2Cl  with 
2H2O  (solid),  the  value  -t-13"5  Cal.  is  obtained  for  the  heat  of  forma- 
tion of  NHg2Cl(solid),N"H3(gas). 

The  compound  (NHg2Cl)2,lSrH3  combines  with  a  further  molecule  of 
ammonia  at  0°,  and  a  study  of  the  system  (NHg2Cl)2,NH3(solid)  + 
NH3(gas)  shows  that  it  obeys  the  law  of  fixed  tensions,  the  equi- 
librium pressures  of  ammonia  being  21  cm.  at  -21°,  38  cm.  at  0°, 
62  cm.  at  -1-8°,  and,  by  extrapolation,  76  cm.  at  13°.  Application  of 
Matignon's  law  as  to  the  constant  variation  in  the  entropy  of  similar 
systems  (Abstr.,  1899,  ii,  273)  gives  the  value  -f9-4  Cal.  for  the  heat 
of  combination  of  the  second  molecule  of  ammonia. 

The  compounds  (NHg2Cl)2,NH3  and  NHg2Cl,NH3  can  be  regarded 
as  ammoniacal  dimercuriammonium  chlorides,  in  which  the  group 
NHggCl  behaves  as  a  true  metallic  chloride,  whilst  Rammelsberg's 
compound  NHgoCljNH^Cl  can  be  considered  as  the  hydrochloride  of 
the  substance  NHg2Cl,NH3,  and  written  thus  :  [(NHg2Cl)NH3]HCl. 

E.  H. 

Mercury  Salts  of  Hydrogen  Peroxide  and  the  Preparation  of 
a  Compound  HgOj.  Andreas  von  Anteopofp  (/.  pr.  Chem.,  1908, 
[ii],  77,  273—320). — In  the  periodic  contact  catalysis  of  hydrogen 
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peroxide  by  mercury  (Bredig  and  "Weinmayr,  Abstr.,  1903,  ii,  279; 
Bredig  and  Wilke,  1905,  ii,  151),  the  formation  of  a  yellow  or'.bi'ownish- 
black  skin  has  been  observed  when  the  evolution  of  oxygen  ceases. 
It  is  highly  probable  that  this  is  an  intermediate  product  of  the  type 
Hgj;Oy  formed  during  the  catalysis.  It  has  not  been  found  possible  to 
isolate  and  analyse  the  skin,  on  account  of  the  readiness  with  which 
it  is  decomposed,  sometimes  explosively,  into  mercury  and  oxygen, 
but  the  conclusion  is  drawn  that  it  is  the  mercurous  salt  of  hydrogen 
peroxide  or  mercurous  per oxy date. 

When  the  skin  is  left  in  contact  with  concentrated  hydrogen  per- 
oxide, it  is  transformed  into  an  explosive,  brownish-red  compound, 
which  can  be  prepared  more  readily  by  the  action  of  hydrogen  per- 
oxide (30%)  on  red  mercuric  oxide. 

Careful  synthesis  and  analyses,  by  van  Bylert's  method,  of  the  red 
compound  show  that  it  has  the  composition  HgOg,  and  it  is  regarded  as 
the  mercuric  salt  of  hydrogen  peroxide,  that  is,  onercuric  peroxydate, 

Hg\ ' .     It  decomposes  rapidly  when  in  contact  with  water  at  the 

ordinary  temperature  with  evolution  of  oxygen.  It  is  slowly 
hydrolysed  by  water  at  0° ;  the  washings  contain  free  hydrogen  per- 
oxide, and  mercuric  oxide  is  formed  ultimately.  The  dark  red  com- 
pound is  not  formed  when  the  red  oxide  is  left  in  contact  with  hydrogen 
peroxide  of  15%  or  less  concentrated,  although  even  in  these  cases 
evolution  of  oxygen  occurs  after  some  little  time.  The  peroxydate  is 
formed  more  readily  at  the  ordinary  temperature  than  at  0°,  but  this  is 
followed  by  vigorous  decomposition  in  the  course  of  twenty  to  fifty 
minutes,  whereas  at  0°  decomposition  occurs  after  three  to  seven  days. 
The  decomposition  is  accelerated  by  traces  of  alkali,  but  retarded  by 
acids.  Yellow  mercuric  oxide  cannot  be  used  in  place  of  the  red 
oxide,  but,  if  the  red  oxide  is  powdered  until  it  has  a  yellow  coloui',  it 
reacts  readily  with  hydrogen  peroxide ;  the  product  formed  has  a  paler 
colour,  and  decomposes  much  more  readily  that  the  product  from 
the  ordinary  red  oxide.  When  dry,  the  compound  is  comparatively 
stable,  even  at  the  ordinary  temperature.  Ifc  can  undergo  rapid 
decomposition,  leaving  a  grey  residue  ;  this  usually  occurs  at  the  begin- 
ning of  drying ;  or  it  can  decompose  slowly,  giving  up  oxygen  and  leav- 
ing a  residue  of  red  mercuric  oxide.  When  heated  or  struck,  it 
explodes,  and  the  product  obtained  from  the  finely-powdei'ed  oxide 
explodes  when  rubbed,  even  in  the  moist  state.  Daylight  has  no 
apparent  effect  on  the  decomposition  of  the  dry  powder. 

Some  specimens  of  I'ed  oxide  immediately  decompose  the  hydrogen 
peroxide  witli  evolution  of  oxygen,  but  the  addition  of  a  minute 
quantity  of  nitric  acid  will  prevent  this  and  induce  the  formation 
of  the  peroxydate.  The  compound  cannot  be  obtained  by  the  action 
of  hydrogen  peroxide  on  mercuric  acetate,  or  by  the  action  of 
ozone  on  mercury  or  mercuric  oxide. 

Mercurous  oxide  reacts  with  hydrogen  peroxide  with  explosive 
violence  oven  in  the  presence  of  free  acid  ;  after  repeated  additions 
of  peroxide,  the  reaction  ceases,  and  the  black  oxide  assumes  a  dark 
red  colour,  due  to  the  formation  of  mercuric  peroxydate. 

J.  J.  a 
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Double  Nitrates  of  Alkali  and  Cerium  Metals.  Gr^goibe 
Wyrouboff  {Bull.  Soc.frariQ.  Min.,  1907,  30,  299— 323).— Crystallo- 
graphic  descriptions  are  given  of  the  following  salts  : 

3Ce(N03)2,4RbN"03,8H,0  ;    3La(N03)2,4RbN03,8H20  ; 

3Di(N03)„,4RbN03,8H20 ;   30e(NO3)„4CsNO3,5H2O ; 

3La(N03)2,4CsN03,5H20  ;    3La(N03)2,4KN03,4^H20; 

3La(N03)2,4NaN03,3H20 ; 

and  the  pyridine  salt,  3Ce(N03)2,4(C5H5N,HN03),7H20. 

When  the  solutions  of  these  salts  are  evapoi"ated  at  temperatures 
above  70°,  the  anhydrous  salts  (except  the  sodium  salt)  are  deposited 
as  cubic  crystals.     Mixed  crystals  of  some  of  these  salts  are  described. 

L.  J.  S. 

Cerium  Selenates.  Masaniello  Cingolani  (AitiE.  Accad.  Lincei, 
1908,  [v],  17,  i,  254 — 266*). — The  author  has  prepared  anhydrous 
cerous  selenate,  062(8604)3,  and  the  hydrates  containing  4,  5,  7,  8,  10, 
11  and  12  H2O.  All  these  hydrates,  like  the  corresponding  hydrated 
sulphates,  are  very  unstable.  The  properties  of  the  various  hydrates 
are  given. 

The  tetrahydrate,  060(8904)3,4  HgO,  forms  hexagonal  prisms  belong- 
ing to  the  rhombic  system  [A.  Rosati ;  a  :  6  =  0*6834  :  1]. 

The  solubility  of  the  anhydrous  selenate  is  given  in  tabular  and 
curve  form,  the  latter  undergoing  various  changes  of  direction. 

T.  H.  P. 

Yttrium  Earths.  I.  Victor  Lenher  [and,  in  part,  R.  0.  Benner] 
{J.  Amer.  Chem.  Soc,  1908,  30,  572 — 577.  Oompai-e  James,  Abstr., 
1907,  ii,  467). — The  earths  of  the  yttrium  group,  obtained  from 
samarskite,  may  be  fairly  readily  separated  by  repeated  fi-actional 
precipitation  of  the  hot  neutral  solution  of  the  nitrates  with  sodium 
succinate.  In  this  way  are  finally  obtained  (1)  a  most  soluble  fraction, 
the  atomic  weight  of  the  element  in  which  is  93,  consisting  chiefly  of 
yttrium  with  small  amounts  of  samarium,  europium,  and  holmium ; 
(2)  a  least  soluble  fraction,  the  oxide  of  which  is  yellow,  atomic  weight 
139,  and  which  is  undoubtedly  a  mixture  of  yttrium  with  terbium, 
holmium,  europium,  and  erbium.  W.  H.  G. 

Action  of  Aluminium  Powder  on  Silica  and  Boric  Anhydride. 
Frank  E.  Weston  and  H.  Russell  Ellis  (Trans.  Faraday  Soc,  1908, 
3,  170 — 178). — Fine  aluminium  powder  and  powdered  boron  trioxide, 
mixed  in  the  proportion  2 Al :  BgOg,  react  in  the  cold  when  a  fuse  of 
bai'ium  dioxide  and  magnesium  ribbon  is  used  ;  with  coarser  powder, 
or  when  a  mixture  containing  twice  as  much  boron  trioxide  is  used, 
the  reaction  only  takes  place  at  a  red  heat.  By  boiling  the  product 
with  hydrochloric  or  hydrofluoric  acid,  or  by  fusion  with  boi"ax  and 
extraction  with  water,  a  residue  is  obtained  which  consists  mainly  of 
boron  mixed  with  borides  of  aluminium,  and  alumina.  When  treated 
with  chlorine,  this  residue  yields  boron  trichloride,  aluminium  chloride, 
and  boron  trioxide,  the  latter  substances  being  formed  thus  :  2BCI3  + 
Al208  =  2A10l3  +  B2O3.     The  yield  of  boron  trichloride  is  poor. 

Silica  and  aluminium  powder,  mixed  in  the  proportion  8A1 :  3Si02, 
*  and  Gazzetta,  1908,  38,  i,  292—307. 
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react  in  the  cold  when  kieselguhr  or  precipitated  silica  is  used ;  a 
higher  temperature  is  required  for  sand  or  when  other  proportions  are 
used.     Amorphous  silicon  is  always  formed.  T.  E. 

Utilisation  of  Leucite.  Camillo  Manuelli  {Ga^zetta,  1908,  38, 
i,  143 — 152). — The  author  discusses  the  various  processes  suggested 
for  the  industrial  application  of  leucite.  The  following  methods  of 
treatment  give  the  most  promising  results.  The  mineral  is  converted 
into  alum  by  the  action  of  dilute  sulphuric  acid.  The  alum  is  then 
either  (1)  heated  with  wood  chai-coal  at  a  dull  red  heat,  by  which 
means  it  yields  potassium  and  aluminium  sulphides ;  the  latter  can 
then  be  converted  into  aluminium  hydroxide  by  the  action  of  water 
and  separated ;  or  (2)  heated  alone  at  450°,  the  products  being 
potassium  sulphate,  aluruina,  and  sulphur  trioxide ;  or  (3)  treated  with 
calcium  carbonate,  which  also  removes  the  alumina.  Leucite  may  also 
be  treated  profitably  with  nitric  acid,  the  reaction  being  represented 
by  the  equation:  Al2(Si03)3,K2Si03  +  8HNO3  =  2KNO3  +  2  AKNOgjg + 
4810^  +  "iHgO  ;  the  aluminium  nitrate  may  then  be  converted  into 
potassium  nitrate  by  treatment  with  potassium  chloride.       T.  H.  P. 

Some  New  Compounds  of  Indium.  Feank  C.  Mathers  and 
C.  G.  ScHLUEDERBERG  (/.  Avier.  Chem.  Soc,  1908,  30,  211—215).— 
Indium  perchlorate,  Tn(C104)3,8H20,  obtained  by  dissolving  indium  in 
perchloric  acid,  is  a  colourless,  crystalline,  deliquescent  salt  which 
fuses  at  80°.  The  iodate,  ln(I03)3,  prepared  by  the  action  of  potassium 
iodate  on  indium  trichloride,  forms  white  crystals,  and  is  soluble  in 
1500  parts  of  water  at  20°,  or  in  150  parts  of  nitric  acid  (1  :5)  at 
80°.  The  selenate,  In2(SeO4)3,10H2O,  obtained  by  dissolving  indium 
hydroxide  in  selenic  acid,  forms  white,  hygroscopic  crystals,  and  is 
easily  soluble  in  water.  Indium  caesium  selenate,  CsIn(Se04).„12H20, 
crystallises  from  a  solution  of  csesium  and  indium  selenates  in  colourless, 
efflorescent  octahedra.  E.  G. 

Silicotungstates  of  Indium,  Gri^goire  WyROUBOFF  (Bull.  Soc. 
frang.  Min.,  1907,  30,  277—282). — Metallic  indium  was  dissolved  in 
nitric  acid  and  the  theoretical  amount  of  silicotungstic  acid  added  to 
the  solution  ;  the  nitric  acid  was  driven  off  by  evaporating  to  dryness, 
and  the  neutral  solution  crystallised  over  sulphuric  acid  at  15°.  The 
large,  colourless  crystals  so  obtained  are  isotropic  octahedra,  with 
the  composition  3(12W03,Si02),2In20,^,93H20, 

In  an  acid  solution  at  a  higher  temperature,  anorthic  crystals  with 
63H2O  wei'e  first  obtained,  and  afterwards  monoclinic  crystals  of  an 
acid  salt  with  the  composition 

3(12WO8,SiO2),2In2O3,12WO8,SiO2,2H2O,80H2O. 

Indium  is  therefore  tervalent,  and  the  silicotungstate  of  its 
sesquioxide  is  analogous  to  those  of  iron,  aluminium,  chromium, 
gallium,  and  glucinium,  with  the  difference,  however,  tliat  none  of 
these  give  an  acid  silicotungstate.  L.  J.  S. 

Specific  Heat  of  Iron-Carbon  Alloys.  P.  OBicRnoFFER  and  A. 
Meuthen  {Metallurgie,  1908,  5,  173— 177).— The  vacuum  calorimeter 
employed  in  the  determination  of  the  specific  heat  of  iron  (Abstr., 
1907,  ii,  736)  has  been  improved  in  several  respects. 
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Alloys  "containing  from  0 — 4-03%  C  were  examined  at  650°,  the 
whole  of  the  cai'bon  being  present  as  cementite.  The  specific  heat 
between  0°  and  650°  is  directly  proportional  to  the  carbon  content, 
increasing  by  0-001 1  for  each  0'5%  C.  Extrapolation  gives  the  value 
0'1581  for  the  specific  beat  of  the  carbide,  FcgO,  the  theoretical  value, 
calculated  from  the  atomic  heats,  being  0-1546.  C.  H.  D. 

Electrolytic  Inactivityof  Ferric  Oxide.  Peters  {Chem.  Zentr., 
1908,  i,  213—214;  from  Zentr.  Ahhumulat.,  1907,  8,  165—166).— 
Contrary  to  the  statement  that  chemically-prepared  ferric  oxide  is 
difficult  to  reduce  electrolytically  (D.R.-P.  180672  and  190236),  on 
comparing  the  capacity  of  accumulators  containing  negative  plates  of 
artificial  and  natural  ferric  oxide,  no  evidence  of  electrolytic  inactivity 
is  observed.  J.  V.  E. 

Freezing-point  Curve  of  the  Cobalt-Arsenic  Alloys.  K. 
Friedrich  {Metcdlurgie,  1908,  5,  150 — 157). — Yery  pure  specimens  of 
cobalt,  prepared  by  reduction  of  theoxide  with  hydrogen  at  1100 — 1200°, 
and  arsenic  were  melted  together  to  form  an  alloy  containing  45-6% 
of  cobalt,  and  this  was  then  melted  with  further  quantities  of  cobalt 
or  arsenic.  The  complete  thermal  examination  by  Tammann's 
method  was  made.  Each  melt  was  nucleated  to  prevent  under- 
cooling, although  even  with  this  precaution  undercooling  was  some- 
times observed  to  the  extent  of  20°. 

The  first  series  of  crystals  consist  of  cobalt  containing  not  more 
than  1%  of  arsenic  in  solid  solution.  There  is  a  eutectic  point  at  916° 
and  30%  As.  There  is  a  maximum  at  926°  and  33  7%  As,  correspond- 
ing with  the  compound  COgAs,.  A  second  maximum,  corresponding  with 
the  compound  Co^As,  occurs  at  959°  and  38-9%  As,  The  existence  of 
CogAso,  dissociating  without  melting  at  1014°,  is  also  indicated,  and 
the  curve  then  rises,  apparently  reaching  a  maximum  near  1180°, 
corresponding  with  the  compound  CoAs.  It  was  not  possible  to 
follow  the  curve  to  higher  percentages  of  arsenic. 

The  three  compounds  first  mentioned  exist  each  in  an  a-  and  a  ^- 
form,  the  transformation  occurring  on  cooling  with  development  of 
heat  whether  the  compound  is  present  in  primary  crystals  or  as  a  con- 
stituent of  a  eutectic.  The  respective  transition  temperatures  are  : 
for  Co^As,,  828°;  Co.As,  352°(?),  and  Go^Ks,,  915°.  Alloys  con- 
taining from  12%  to  46%  As  also  undergo"  a  transformation  at 
temperatures  ranging  from  250°  to  350°,  both  temperature  and  heat 
development  reaching  a  maximum  at  the  composition  Co.,As.  This 
change  is  accompanied  by  a  considerable  increase  of  volume  on 
cooling,  sometimes  causing  disruption  of  the  alloy.  Its  nature  is  not 
to  be  discovered  by  a  microscopic  examination  of  the  alloys. 

The  hardness  of  cobalt  is  progressively  increased  by  the  addition  of 
arsenic.  Only  alloys  containing  0 — 38%  As  are  attracted  by  a 
magnet.  C.  H.  D. 

Dissociation  of  Chromium  Oxides  and  of  the  Double  Oxides 
of  Chromium  and  Copper,  Lothar  Wohler  and  Paul  Wohler 
{Zeitsch.  physikal.  Chem.,  1908,  62,  440— 453).— Up  to  1220°,  no 
oxidation  of  chromic  oxide  can  be  detected,  and  it  is  supposed  that  the 
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formation  of  higher  oxides  must  be  an  endothermic  process,  taking 
place  at  higher  temperatures.  If  chromic  oxide  is  heated  along  with 
potassium  sulphate  in  an  atmosphere  of  oxygen  at  about  1000°,  an 
equilibrium  pressure  is  established,  which  increases  when  the  tempera- 
ture is  lowered,  and  decreases  when  the  temperature  is  raised.  This  is 
therefore  a  case  of  exothermic  dissociation,  and  the  author  shows  that 
the  equilibrium  is  probably:  2K2S04  +  Cr203+ 30  ii^  2X3804,0^03. 
The  value  of  the  equilibrium  pressure  at  any  temperature  varies 
with  the  quantity  of  oxygen  already  absorbed,  probably  because  at 
1000°  potassium  sulphate  is  fused  and  keeps  the  complex  compound  in 
solution. 

The  equilibrium  between  cupric  and  cuprous  chromites, 
Cr.^Og.CuO  +  CuO  ^  Cr.Og.CugO  +  0, 
has   been   investigated.       The    equilibrium     oxygen    pressure      was 
determined    at    various   temperatures,    and    it    was    found    that    the 
equilibrium    could    be    reached    from    both    sides ;    the    equilibrium 
pressure  reaches  the  value  of  1  atmosphere  at  875°. 

The  stages  of  decomposition  of  cupric  chromate  on  heating  are 
represented  as  follows  :  \{\)  iCuCrO^  -^  2Cro03,CuO  +  2CuO  +  SO.^ ; 
(2)  2Cr203,CuO  +  2CuO— >2(Cr203,Cu,0)  +  02.  The  first  of  these 
changes  takes  place  below  400°  under  1  atmosphere  pressure,  and 
some  observations  made  by  the  authors  tend  to  show  that  this 
decomposition  is  exothermic. 

When  copper  chromate  is  heated  in  a  current  of  oxygen  at 
650 — 700°,  the  product  contains  basic  cupric  chromite,  4Cr._,03,5Cu0, 
and  cupric  oxide,  the  former  being  insoluble  in  nitric  acid.  If  this 
product  is  further  heated  to  a  temperature  not  below  900°,  cuprous 
chromite  is  obtained,  thus  :  4Cr208,5CuO  +  3CuO  =  4(Cro03,Cu20)  +  20o. 
Cuprous  chromite  is  insoluble  in  niti-ic  acid,  and  can  therefore  be 
easily  separated  from  excess  of  cupric  oxide  ;  its  specific  gravity  is 
5"237.  By  heating  cuprous  chromite  in  a  current  of  oxygen  below 
870°,  crystalline  cupric  chromite  is  obtained.  Amorphous  cupric 
chromite  may  be  prepared  by  igniting  a  mixed  precipitate  of  chromic 
and  cupric  hydroxides  at  about  700°  in  a  current  of  oxygen. 

Cuprous  chromite  is  not  attacked  by  sulphur  dioxide ;  it  is  probable 
therefore  that  the  cause  of  its  catalytic  efficiency  in  the  contact  process 
is  a  primary  oxidation  to  CrgOgjCuO  +  CuO,  followed  by  a  reduction 
to  Cr203,Cu20.  J.  C.  P. 

Crystallisation  of  Potassium  Dichromate.  Henky  A.  Miers 
(J/m.  Mag.,  1908,  15,  39 — 41). — When  a  drop  of  a  strong  solution  of 
potassium  dichromate  evaporates,  tliero  is  first  of  all  a  rapid  growth  of 
branching  fibres  and  needles  at  the  edges  of  the  di'op  ;  after  a  short 
time,  the  ends  of  the  fibres  grow  slowly  and  uniformly  as  platy 
crystals.  The  first  stage  in  the  crystallisation  corresponds  with  the 
"metastablo"  condition  of  the  solution,  and  the  second  with  the 
"labile"  condition  (Trans.,  1906,  89,  413).  In  the  same  drop  there 
may  be  a  recurrence  of  these  conditions,  resulting  in  a  periodic 
phenomenon  in  the  crystallisation,  similar  to  that  recently  described 
;iud  attributed  to  another  cause  by  D.  W.  Alexceff  (Abstr.,  1907,  ii, 
239).  L.  J.  S. 
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Blectrometric  Determination  of  the  Hydrolysis  of  Blue 
and  Green  Chromic  Sulphates.  Henky  G.  Denham  {Zeitsch. 
anorg.  Chem.,  1908,  57,  361—377.  Compare  Kecoura,  Abstr.,  1896, 
ii,  27 ;  Whitney,  Abstr.,  1896,  ii,  525  ;  Richards  and  Bonnet,  Abstr., 
1904,  ii,  343). — The  degree  of  hydrolysis  of  the  salts  in  question  in 
different  dilutions  at  25°  has  been  determined  from  measurements  of 
the  H'  ion  concentration  with  a  hydrogen  electrode  (Denham,  Trans., 
1908,  93,  22),  and  the  conclusions  as  to  the  constitution  of  the 
solutions  confirmed  by  transport  and  freezing-point  measurements. 

As  regards  the  blue  salt,  the  results  of  the  measurements  agree  best 
with  the  assumption  that  the  hydrolysis  is  represented  mainly  by  the 
equation  Cr,(S04)3  +  2H20  =  2Cr(SOJ-OH  +  H2S04.  It  therefore 
seems  probable  that  the  normal  sulphate  ionises  according  to  the 
equation  Cr2(SO^)3  :^  2CrS04'  +  SO/',  the  hydrolytic  decomposition 
being  then  represented  as  follows:  2CrS04* +0H' ^^  Cr(SO^)-OH. 
A  1/100  molar  solution  of  the  nox-mal  blue  salt  is  hydrolysed  to  the 
extent  of  8-3%  at  25°. 

In  order  to  estimate  the  complexity  of  the  green  salt  in  solution, 
the  freezing  point  of  aqueous  solutions  of  the  salt  and  of  solutions 
saturated  with  chromic  hydroxide  and  normal  with  regard  to  sulphuric 
acid  respectively  have  been  determined.  In  all  cases,  the  depression 
is  smaller  for  the  green  than  for  the  blue  solution,  and,  although  the 
results  are  not  quite  conclusive,  they  appear  to  show  that  a  complex 

cation    [Cr^ ]    is    present.      Migration    experiments   show  that  the 

complexity  is  not  due  to  the  presence  of  a  complex  acid. 

Measurements  of  the  hydrolysis  in  solutions  of  the  green  salt  show 
that,  contrary  to  the  views  of  Recoura  and  of  Whitney  {loc.  cit.),  the 
salt  is  not  hydrolysed  to  a  definite  fraction  (one-sixth),  but  undergoes 
hydrolysis  in  the  ordinary  way.  On  the  basis  of  the  above  results 
and  of  those  of  Richards  and  Bonnet  {loo.  cit.),  it  is  considered  that, 
on  heating  the  blue  solution,  two  molecules  of  the  salt  unite  to  form 
the  green  salt  according  to  the  equation  2Cr2(S04)3  =  [Or^(SOj4](S04).2, 
the  latter  salt  then  becoming  partly  hydrolysed.  In  solutions  up  to 
1/40  molar,  hydrolysis  is  represented  by  the  equation 

[Cr,(SO,)  J(S0,)2  +  2H2O  =  [Cr,(S04)  JS04(0H)2  +  H2SO, ; 
on  further  dilution,  more  complete  hydrolysis  occurs,  represented  thus  : 
[Cr,(S04),](SO,)2  +  m.p  =  Cr,(SO,),(OH),  +  2H2SO,.  G.  S. 

Corrosion  of  Tinned  Containers  of  Preserved  Food  by 
Acids  and  by  the  Contents.  Karl  B.  Lehmann  {Arch.  Hijgiene, 
1907,  63,  67 — 122). — In  the  absence  of  oxygen,  tin  is  not  dissolved 
by  dilute  acids  to  any  appreciable  extent ;  solution  takes  place  most 
rapidly  when  the  tin  is  partly  in  the  acid  and  partly  in  the  air.  The 
rapidity  with  which  tin  is  dissolved  in  lacquered  containers  depends 
on  the  amount  of  oxygen  in  the  solution  and  above  it.  When  oxygen 
is  absent,  its  place  may  be  taken  by  nitrates,  generally  present  in  well 
water ;  the  nitrates  are  reduced  to  ammonia.  The  solution  of  tin  on 
exposure  to  air,  after  the  container  has  been  opened,  is  not  so  x'apid  as 
might  be  expected,  owing  to  the  protective  action  of  grease  or  of  sugar. 
The  action  of  sugar  is  due  to  a  diminution  in  the  ionisation  of  (tartaric) 
acid.     The  lacquering  generally  protects  well  for  three  to  six  months. 
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When  iron  has  been  carelessly  tinned,  much  iron,  but  not  more  tin,  is 
dissolved.  G.  B. 

Antimonides  of  Iron  and  Cadmium.  Nicolai  S.  Kurnakoff 
and  IST.  S,  Konstantinoff  {J.  Buss.  Phjjs.  Ghem.  Soc,  1908,  40, 
227 — 249*). — The  freezing-point  curve  for  the  alloys  of  antimony  and 
iron  consists  of  four  branches  representing  four  solid  phases,  there 
being  eutectic  points  at  628°  and  1*5%  iron  and  1002°  and  495%  iron 
respectively,  and  a  transition  point  at  732°  and  7*0%  iron.  The 
concentration  of  solid  solutions  of  antimony  in  ii-on  never  exceeds  5%. 
At  1014°  the  compound  SbgFog  separates,  and  forms  solid  solutions 
in  iron  up  to  the  composition  46 '0%  iron.  The  compound  FeSbg  at 
its  m.  p.  (732°)  decomposes  partly,  thus:  SFeSbg  :;=i  Fe3Sb2  +  4Sb. 
In  general,  the  antimonides  of  the  eighth  group  are  somewhat  inert 
chemically,  and  have  a  tendency  to  form  unstable  compounds.  In  the 
case  of  the  antimonides  of  iron  and  nickel,  the  solid  substances  which 
have  escaped  reaction  in  the  liquid  state  retain  their  composition  when 
further  cooled  rapidly  ;  thus,  the  alloy  SbgFe,  when  cooled  at  the  rate 
of  1000 — 300°  in  one  to  two  hours,  shows  a  microstructure  composed 
of  three  elements,  and  only  on  heating  an  alloy  of  this  composition  for 
thirty  hours  at  a  temperature  of  710°  could  the  homogeneous  compound 
SbjFe  be  obtained.  The  raw  antimony  obtained  in  the  commercial 
extraction  of  antimony  contains  SbgFe  in  well-formed,  rhombic  crystals. 
Compounds  such  as  FeSAs  belong  to  the  same  type,  the  arsenic  and 
sulphur  being  united  directly  with  one  another,  and  the  structural 
formulae  thus  obtained  are  in  complete  accord  with  those  deduced  by 
other  methods. 

As  in  the  case  of  zinc  and  antimony  (compare  Schemtchuschny, 
Abstr.,  1906,  ii,  549),  the  freezing-point  curve  for  cadmium  and 
antimony  takes  a  different  form,  according  to  the  conditions  of  solidifi- 
cation, as  for  instance,  the  nature  of  the  substance  covering  the 
metals,  the  stirring  of  the  mass,  the  presence  of  corresponding  crystals, 
&c. ;  the  two  latter  conditions  being  necessary  for  the  formation  of 
stable  compounds  at  certain  concentrations.  The  curve  corresponds 
with  four  solid  phases  :  (1)  antimony,  the  eutectic  point  being  at  445° 
and  58*4%  Sb,  when  crystals  of  the  compound  CdSb  have  been  added 
previously,  otherwise  this  part  of  the  curve  extends  to  402°  and 
composition  52*5%  Sb.  (2)  The  compound  CdSb,  which  separates  at 
455°  from  liquid  alloys  when  stirred  and  cooled  quickly.  If  these 
alloys  are  allowed  to  cool  slowly  under  a  layer  of  carnalite,  then  the 
unstable  compound  CdgSb,,  is  formed.  (3)  The  compound  CdgSb.,, 
which  commences  to  separate  at  409°.  (4)  Free  cadmium  to  tlie 
eutectic  point  296°  and  92-5%  cadmium.  The  alloys  containing 
42 — 52*5%  antimony,  when  already  solidified,  develop  heat  at 
260 — 290°,  the  temperature  rising  suddenly  20°  to  30°;  this  occurs 
most  markedly  for  alloys  containing  50%  antimony,  and  also  for  those 
still  richer  in  antimony  if  crystals  are  not  added  previously  and  the 
mass  is  not  stirred  while  cooling,  this  sudden  rise  in  temperature  being 
due  to  the  compound  CdgSbg  passing  into  a  more  unstable  form,  thus  : 
CdgSbg  +  Sb  =  3CdSb.  These  views  are  fully  confirmed  by  the  micro- 
^*  aud  Zeitsch.  anorg.  Clum.  1908,  58,  1—22. 
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structure  of  the  vai-ious  alloys,  photographs  of  which  are  given.  At 
concentration  7'0 — 36%  antimony,  the  compound  CdgSb^  separates 
whatever  the  conditions. 

The  crystalline  structure  of  FeSb.^  and  of  CdgSb.,  have  been  studied 
in  detail  by  Iskull  (Zeitsch.  Kryst.  Min.,  1906,  "42,  374).  CdgSbg 
belongs  to  the  rhombic  system  [a:b:c  =  0-75909  :  1  :  0-96872].  FeSb2 
also  belongs  to  the  rhombic  system  [a  :  6  :  c  =  0'5490  : 1  : 1'1212,  or 
0-5490  :  1  :  M237]  (Wyrouboff).  Z.  K. 

Bismuth  Subnitrate.  Edward  J.  Brown  {Pharm.  J.,  1908,  [iv], 
26,  378). — Heavy  and  light  bismuth  subnitrates  are  not  chemically 
identical ;  the  composition  of  the  former  corresponds  with  the  formula 
BiO-N03,H20,  and  that  of  the  latter  with  the  formula  BiO-NOg.lHaO. 

P.  H. 

Reduction  of  Gold  Chloride  by  Charcoal.  David  Avery 
(/.  Soc.  Chem.  Ind.,  1908,  27,  255). — Using  a  very  pure  charcoal 
carefully  prepared  from  cocoanut  shell,  the  author  has  made  quantita- 
tive estimations  of  the  hydrogen  chloride,  and  also  of  the  carbon 
dioxide  produced  in  this  reaction.  The  conclusion  is  drawn  that  the 
I'eduction  takes  place  by  the  decomposition  of  the  water  molecule  with 
formation  of  the  free  acid  of  the  salt,  and  oxidation  of  the  charcoal  to 
carbon  dioxide,  the  reaction  being  hastened  by  heating.  The  equation 
proposed  by  Konig  {Chem.  News,  1882,  45,  215)  as  representing  the 
change  4AUCI3+ 6H2O  + 3C  =  4Au  + 12HC1  +  3C02  is  substantiated. 
Occluded  gases,  such  as  hydrogen  or  carbon  monoxide,  will  also  reduce 
gold,  and  possibly  other  metallic  salts.  J.  V.  E, 

Alloys  of  Platinum  and  Tin.  N.  I.  Podkopeeff  {J.  Russ. 
Phijs.  Chem.  Soc,  1908,  40,  249—260.  Compare  Doerinckel,  Abstr., 
1907,  ii,  785). — Platinum  and  tin  react  energetically  with  one  another 
with  development  of  much  heat,  the  temperature  of  the  mass  reaching 
1340°.  The  freezing-point  curve  consists  of  six  branches  character- 
ised by  six  crystalline  substances.  The  first  branch  represents  the 
separation  of  tin,  and  falls  to  a  eutectic  point  at  224°  and  15  atomic  % 
platinum  ;  on  further  addition  of  the  latter,  the  curve  rises  steeply, 
giving  several  transition  points,  corresponding  with  the  compounds 
Sn^Pt,  505°,  SngPtg,  846^,  possibly  a  polymorphous  form  of  ScgPto, 
746°,  until  it  reaches  a  maximum  at  1324°,  corresponding  with  the 
compound  SnPt.  It  then  falls  to  the  eutectic  point  1065°  and 
66'67  at.  %  platinum,  after  which  it  rises  to  a  transition  point  1406°, 
when  the  compound  SnPtg  separates.  None  of  the  compounds  form 
solid  solutions  in  tin  or  platinum.  Photographs  of  the  microstructure 
of  the  various  alloys  are  given.  Z.  K. 

Preparation  of  Chloroplatinic  Acid  by  Electrolysis  of 
Platinum  Black.  H.  C.  P.  Weber  {J.  Amer.  Chem.  Soc,  1908,  30, 
29 — 31). — The  work  on  the  atomic  weight  of  chlorine  (Noyes  and 
Weber,  this  vol.,  ii,  371)  necessitated  the  preparation  of  large  quan- 
tities of  chloroplatinic  acid  free  from  nitric  acid,  and  the  following 
method  was  devised  for  the  purpose. 

The  platinum  is  obtained  in  a  suitable  condition  by  dissolving  spongy 
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or  scrap  platinum  in  nitrohydrocliloric  acid,  removing  the  excess  of 
acid  by  neutralisation  or  evaporation,  and  reducing  the  solution  with 
alkali  formate  or  zinc.  The  precipitated  platinum  is  warmed  with  a 
little  dilute  hydrochloric  acid  in  order  to  remove  iron,  and  is  then 
transferred  to  the  electrolytic  apparatus,  where  it  is  washed  and  after- 
wards covered  with  concentrated  hydrochloric  acid.  The  electrodes 
are  composed  of  sheet  platinum.  The  apparatus  and  method  are 
described  with  the  aid  of  a  diagram.  On  concentrating  the  solution 
of  chloroplatinic  acid  resulting  from  the  electrolysis,  a  small  quantity 
of  chlorine  is  introduced  in  order  to  ensure  the  absence  of  platinous 
compounds.  E.  G. 

Liquid  Hydrosol  of  Palladium  Hydride.  Carl  Paal  and 
Josef  Gerum  {Ber.,  1908,  41,  805—817.  Compare  Abstr.,  1907,  ii, 
559). — The  absorption  of  hydrogen  by  solutions  of  colloidal  palladium 
prepared  by  the  methods  described  by  Paal  and  Amberger  (Abstr., 
1904,  ii,  180  ;  1905,  ii,  397)  has  been  measured.  It  is  found  that,  even 
with  the  same  sample  of  colloidal  palladium,  the  amount  of  hydrogen 
absorbed  per  unit  weight  of  the  metal  varies  considerably,  an  explana- 
tion of  which  cannot  yet  be  given.  Whereas  palladium  black  was 
found  by  Mond,  Eamsay,  and  Shields  (Abstr.,  1898,  ii,  600)  to  absorb 
873  times  its  own  volume  of  hydrogen,  colloidal  palladium  in  solution 
is  found  to  combine  with  926 — 2952  volumes  of  hydrogen,  after 
deducting  the  hydrogen  used  in  combining  with  the  oxygen  present 
in  the  colloidal  palladium  and  in  the  solution  of  the  hydrosol.  This 
great  absorptivity  is  undoubtedly  due  to  the  very  fine  state  of  division 
and  large  absorbing  surface  of  the  metal.  Paal  and  Amberger  have 
shown  {loc.  cit.)  that  almost  the  whole  of  the  hydrogen  is  liberated 
when  solid  palladium  hydride  hydrosol  is  heated  at  about  1 40°  ;  when, 
however,  the  liquid  hydrosol  is  heated,  only  part  of  the  hydrogen  is 
evolved.  Thus,  in  one  experiment,  a  solution  of  colloidal  palladium 
containing  0*0996  gi'am  of  the  metal  absorbed  1468  c.c.  of  hydrogen, 
of  which  3 "88  c.c.  combined  with  the  oxygen  present  to  form  water, 
whilst  the  rest,  10"8  c.c,  combined  with  the  metal,  forming  the  hydride  ; 
on  heating,  only  4'6  c.c.  of  hydrogen  were  evolved.  Why  all  the 
hydi-ogen  is  not  liberated  cannot  yet  be  explained.  W.  H.  G. 

Palladium  Hydride.  Carl  Paal  and  Josef  Gerum  (Ber.,  1908, 
41,  818 — 819.  Compare  preceding  abstract). — Paal  and  Amberger 
(Abstr.,  1905,  ii,  397)  found  that  the  hydride  of  palladium  formed  by 
the  action  of  hydrogen  on  dry  palladium  black,  when  heated,  liberated 
674  vols,  of  hydrogen  per  unit  volume  of  metal.  The  volume  of 
hydrogen  absorbed  by  palladium  black  suspended  in  water  has  been 
observed,  and  it  is  found  that  1  vol.  of  the  metal  combines  with 
1  204  vols,  of  hydrogen,  or  in  the  atomic  proportion  Pd  :  H  =  1  :  0"98. 
Under  these  conditions,  palladium  black  absorbs  far  more  hydrogen 
than  has  hitherto  been  recorded.  W.  H.  G. 

New  Stage  of  Oxidation  of  Palladium.  Lothar  Wouleu  and 
Kriedrich  Martin  {Zeitsch.  anorg.  Chem.,  1908,  67,  398 — 413). — 
Hydrated  palladium   sesquioxide,    Pd.^Og,^  11.^0,   and    certain    double 
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chlorides  of  tervalent  palladium  have  been  prepared,  and  their  proper- 
ties are  described. 

The  sesquioxide  is  best  prepared  by  electrolytic  oxidation  of 
platinous  nitrate.  A  strong  solution  of  the  salt  is  cooled  to  8°  and 
electrolysed  at  a  current  density  of  0  5  amp./cm^  until  the  brown 
precipitate  of  the  sesquioxide  has  settled  out ;  the  latter,  after  washing 
with  ice-cold  water,  is  quite  pure.  If  the  electrolysis  is  continued,  the 
dioxide  is  ultimately  obtained,  most  readily  in  acid  solution.  This  is 
not  a  direct  oxidation,  but  the  sesquioxide  decomposes  into  dioxide  and 
monoxide,  the  latter  then  dissolving  in  the  free  acid  and  undergoing 
further  oxidation.  In  accordance  with  this  view,  the  sesquioxide  is 
scarcely  acted  on  when  electrolysed  in  alkaline  solution,  as  the 
monoxide  is  insoluble  in  alkali.  The  sesquioxide  can  also  be  obtained 
by  the  action  of  ozone  on  a  solution  of  palladous  nitrate. 

Hydrated  palladium  dioxide  is  brown  in  colour  and  unstable  ;  both 
it  and  the  dioxide  decompose  under  an  oxygen  pressure  of  80  atmo- 
spheres at  the  ordinary  temperature. 

The  sesquioxide  is  easily  soluble  in  hydrochloric  acid,  but  the  solu- 
tion is  very  unstable.  When,  however,  the  sesquioxide  is  suspended 
in  ether  in  the  presence  of  rubidium  or  caesium  chloride  at  the 
temperature  of  solid  carbon  dioxide  and  ether,  and  hydrogen  chloride 
is  led  into  the  mixture,  the  double  salts,  PdCl3,2RbCland  PdCl3,20sCl, 
are  obtained  in  small  crystals.  The  rubidium  double  salt  is  greyish- 
green  and  the  caesium  salt,  dark  green.  Both  decompose  in  contact 
with  water,  and  the  double  palladous  salts,  M2PdCl4,  are  readily 
obtained  from  the  solutions.  When  potassium  chloride  was  used 
instead  of  rubidium  or  caesium  chloride,  only  the  double  salts 

PdCl2,2KCl 
and  PdCl2,4KCl  could  be  isolated. 

By  means  of  the  characteristic  properties  of  the  double  salts,  it  has 
been  shown  that  the  trichloride  is  obtained  both  when  the  dichloride 
is  oxidised  by  means  of  chlorine  and  when  the  tetrachloride  is  reduced 
(by  alcohol,  for  example).  On  the  other  hand,  the  trichloride  cannot 
be  obtained  by  reduction  of  double  salts  of  the  type  PdCl4,2MCl. 
There  is  therefore  a  diiference  in  the  behaviour  of  the  free  chlorides 
and  those  forming  constituents  of  double  salts  in  such  a  way  that  the 
free  energy  in  the  reactions  PdClg  +  PdCl^  -  ->■  PdClg  and 

2K2PdCl5  — >  KgPdCl^-fKgPdCle 
diminishes  in  the  directions  indicated  by  the  arrows.  C,  S. 

Osmium.  Oscar  Makowka  {Ber.,  1908,  41,  943— 944).— A  com- 
plete precipitation  of  metallic  osmium  is  not  effected  when  acetylene 
is  passed  into  a  dilute  aqueous  solution  of  osmium  tetroxide  (compare 
Phillips,  Abstr.,  1894,  ii,  367).  On  the  contrary,  when  acetylene 
dissolved  in  acetone  is  used  as  the  precipitant,  a  colloidal  solution  of 
osmium  is  obtained,  from  which  the  metal  separates  completely  at 
100—110°.  C.  S. 
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Mineral  Chemistry.  Josef  Loczka  {Ann.  Mus.  Nat.  Hungarici, 
1907,  6,  433 — 451). — A  review  of  the  position,  methods,  and  aim  of 
mineral  chemistry.  L.  J.  S. 

Optical  Investigation  of  Ramanin  Naphtha.  Michael  A. 
Eakusin  (/.  Russ.  Phijs.  Chem.  Soc,  1908,  40,  260— 276.— Compare 
this  vol.,  ii,  115). — A  review  and  criticism  of  previous  work  on  this 
subject  by  other  investigators  is  given.  The  fourteen  samples  of 
Ramanin  naphtha  studied  all  belong  to  the  category  of  semi- 
transparent  naphthas,  and  in  many  properties  resemble  the  Pen- 
sylvanian  naphthas,  but  they  have  t>  0'854 — 0'889  instead  of  below 
0*820,  and  their  coefficient  of  opacity  or  carbonisation  constant  varies 
between  1^ — 3%. 

When  distilled  under  similar  conditions  to  those  used  in  previous 
experiments,  they  behave  quite  normally,  and  the  highest  value  for  a 
in  a  200  mm.  tube  that  could  be  obtained  is  +  5°,  Engler  and  others 
obtaining  a  +  20°  and  above.  The  behaviour  of  the  distillates  towards 
trichloroacetic  acid  shows  that  decomposition  or  racemisation  does  not 
occur  during  distillation.  The  time  factors  in  the  formation  of  various 
layers  of  naphtha  and  the  relation  these  bear  to  their  physical  and 
chemical  properties  are  discussed,  the  conclusions  drawn  agreeing  with 
those  stated  previously.  One  sample  of  naphtha  was  passed  through 
a  filter  similar  to  those  used  for  freeing  a  liquid  from  bacteria ;  thus 
imitating  to  some  extent  the  presumed  natural  process,  and, 
although  the  colour  remained  unchanged,  the  density  changed  from 
0-8575  to  0-8404,  and  the  coefficient  of  opacity  from  l|-%— 2^%. 

Z.  K. 

The  Optically  Active  Constituents  of  Mineral  Oil.  Julius 
Marcusson  (Chem.  Zeit.,  1908,  32,  377—378,  391).— The  author 
adduces  experimental  evidence  in  support  of  his  theory  that  the  optical 
activity  of  mineral  oils  arises  from  cholesterol,  by  distilling  the 
unsaponifiable  portions  of  oleins  obtained  from  wool  fat  and  from 
tallow  under  pressure  at  300 — 360° ;  he  has  by  this  means  obtained  a 
mixture  which  contains  all  the  characteristic  constituents  of  crude 
mineral  oil,  such  as  optically  active  naphtha  and  lubricating  oil, 
paraflin,  and  asphalt. 

Neuberg's  view  (Abstr.,  1900,  i,  923;  1907,  i,  577,  997),  that  the 
activity  should  be  attributed  to  the  decomposition  of  optically  active 
amino-acids,  is  rendered  improbable  by  experiments  which  show  that 
amino -acids,  even  when  mixed  with  fats  or  fatty  acids  of  high  molecular 
weight,  are  so  .soluble  in  water  that  they  would  most  likely  have  been 
washed  away  by  the  water  which  was  present  during  their  formation 
in  nature.  Further,  the  fatty  acids  contained  in  proteins  would  he 
more  likely  to  give  hydi*ocarbons  of  low  molecular  weight,  the  activity 
of  which  is  relatively  low,  whereas  the  actually  observed  increasing 
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activity  with  rise  of  boiling  point  and  the  high  activity  of  the 
lubricating  oils  is  more  in  agreement  with  the  cholesterol  theory. 
Neuberg's  objection  that  the  amount  of  cholesterol  in  animals  or 
plants  is  insufficient  to  account  for  the  source  of  the  activity  is  met  by 
the  argument  that  the  protein  constituents  are  after  death  destroyed 
by  putrefaction,  whereas  cholesterol  remains  unchanged. 

While  not  entirely  disputing  Zaloziecki  and  Klarf eld's  view  of 
terpenes  or  resins  as  being,  in  part,  responsible  for  the  activity,  the 
author  recalls  Engler's  remark  that,  whereas  terpenes  and  resins 
might  be  expected  to  yield  both  dextro-  and  laevo-rotatory  oils,  actually 
dextrorotatory  oils  are  almost  exclusively  found.  P.  H, 

Fichtelite  from  Borkovic,  Bohemia.  Franz  Plzak  and 
V.  RosiCKY  {Zeitsch.  Kryst.  Min.,  1908,  44,  332— 343).— Pieces  of 
pine  wood  from  a  peat  bog  at  Borkovic  are  impregnated  and  encrusted 
with  fichtelite.  On  the  surface  and  in  cavities  are  colourless  to 
yellow,  platy  crystals  3/4  cm.  across.  By  extracting  with  ether  and 
recrystallising  from  alcohol,  larger  (several  cm.),  colourless,  and  better 
crystals  were  obtained,  but  these  are  not  so  rich  in  faces  as  the  natural 
crystals.  The  crystals  are  hemimorphic-monoclinic  (there  being  an 
axis  of  symmetry,  but  no  plane  of  symmetry),  as  is  shown  by  the 
development  of  the  faces  and  by  etching  figures  [a :  6 :  c  = 
1-4330  : 1  : 1-7563  ;  ^=126°47f].  The  material  is  very  soft  (H<1)  ; 
D  1*01  ;  m.  p.  46°.  The  mean  of  several  analyses  agrees  closely  with 
the  formula  C^gHgo.  The  molecular  weight,  determined  by  the 
ci'yoscopic  method  in  benzene,  is  254-2  (CjgH32  =  248"32).  Oxidation 
with  chromic  acid  in  an  acetic  acid  solution  yielded  two  acids,  the 
silver  salts  of  which  gave  the  formulae  Cj.HgQOgAg  and  CgllgOgAg. 
The  ether  extract  from  the  fichtelite-bearing  wood  yielded  also  an  oil 
which  has  very  nearly  the  same  composition  as  fichtelite.       L.  J.  S. 

Chlormanganokalite,  a  New  Vesuvian  Mineral.  Henry  J. 
Johnstgn-Lavis  and  Leonard  J.  Spencer  {Min.  Mag.,  1908,  15, 
54 — 61). — The  new  mineral  chlormanganokalite  {Nature,  1906,  74, 
103  ;  Abstr.,  1906,  ii,  455)  was  found  as  pale  yellow,  glassy,  and 
highly  deliquescent  crystals  in  blocks  ejected  from  Vesuvius  during 
the  eruption  of  April,  1906.  A  new  analysis  gave  the  following 
results,  agreeing  approximately  with  the  formula  4KCl,MnCl2.  The 
crystals  are  rhombohedral  with  «  :  c=  1  :  0'5801  ;  they  are  optically 
uniaxial  and  positive,  with  a  refractive  index  of  1-59  and  very  low 
double  refraction  : 

K.  Mil.  CI.  Mg.  Na.         SO4.       HoO.       Insol.      Total. 

36-34        11-52        48-13        0-04        0*38        0-81         l"52        0-71        99-45 

The  supposed  new  mineral  chlornatrokalite  {Nature,  1906,  74,  174), 
found  associated  with  chlormanganokalite,  is  proved  to  consist  of  a 
mixture  of  halite  and  sylvite,  which  as  large,  well-formed  cubic 
crystals  are  intimately  grown  together.  Scalenohedral  crystals  of 
haematite  also  occur  in  the  same  ejected  blocks ;  these  on  analysis  gave 
94-79%  FegOg,  the  remainder  consisting  mainly  of  insoluble  rock- 
fragments.  L.  J.  S. 
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Covellite  and  Enargite  from  Servia.  S.  Stevanovi6  {Zeitsch. 
Kryst.  Min.,  1908,  44,  349 — 354). — A  recently  discovered  deposit  of 
copper  ore  at  Bor,  in  eastern  Servia,  consists  of  cupriferous  iron- 
pyrites  with  a  little  copper-glance  and  covellite.  The  latter  has  the 
form  of  thin,  flexible,  six-sided  plates  of  a  blue  colour  and  up  to  6  mm. 
across.  The  angles  and  twinning  of  these  plates  prove  that  covellite 
is  not  hexagonal,  but  probably  monoclinic  (possibly  triclinic).  The 
apparent  basal  cleavage  of  the  mineral  is  due  to  the  separation  of  the 
plates  along  the  planes  of  twinning.  Analysis  I  agrees  with  the 
usual  formula  CuS : 

As.  Sb.         Total.        Sp.  gr. 

—  —  99-19         4-668 

—  15-88        1-54        99-65  — 

Associated  with  the  covellite  are  crystals  of  enargite  (anal.  II),  in 
which  some  of  the  arsenic  is  replaced  by  antimony.  L.  J.  S. 

[Synthesis  of  Huantajayite  and  Covellite:  Recent  Formation 
of  Pyrrhotite  :  Blue  Rock-salt.]  Felix  Cornu  {Jahrb.  Min.,  1908, 
ii,  22 — 57). — Synthesis  of  Ruaritajayite. — The  natural  mineral  from 
Chile  consists  of  minute,  cubic  crystals  of  sodium  and  silver  chlorides 
with  3—11%  AgCl.  Mixed  crystals  containing  92-21—94-01%  AgCl 
have  been  prepared  by  Gossner.  When  an  ammoniacal  solution  of 
sodium  and  silver  chlorides  was  evaporated,  cubic  crystals  with 
2-39%  AgCl  were  obtained;  these  are  strongly  birefringent,  and  show 
a  division  into  six  sectors.  At  the  same  time,  crystals  of  sodium 
chloride  (with  the  same  optical  anomalies)  and  of  silver  chloride  were 
obtained,  and  sometimes  these  are  grouped  together  in  parallel 
position.  Mixed  crystals  of  sodium  and  silver  chlorides  were  prepai-ed 
by  fusion. 

Synthesis  of  Covellite. — When  yellow  ammonium  sulphide  is  poured 
on  powdered  malachite,  the  latter  is  blackened,  and  there  is  a  develop- 
ment of  heat.  On  allowing  this  mixture  to  remain  for  several  weeks 
at  the  ordinary  temperature,  the  malachite  is  wholly  converted  into  a 
bluish-black  powder,  consisting  of  cupric  sulphide.  This,  like  the 
natural  earthy  covellite,  is  readily  oxidised  in  the  presence  of  water  to 
copper  sulphate. 

Recent  Formation  of  Pyrrhotite. — A  bar  of  iron  which  had  lain  for 
three  years  in  a  heap  of  burning  refuse  from  a  coal  mine  in  Bohemia 
was  coated  with  a  I'adiating  platy  layer  of  pyrrhotite  1"5  cm.  in 
thickness. 

Blue  Rock-salt. — A  detailed  account  is  given  of  the  litei-ature 
bearing  on  the  blue  coloration  of  halite  and  sylvite.  In  the  Austrian 
.salt  deposits,  the  blue  and  purple  rock-salt  is  of  earlier  formation  th:\n 
that  which  is  colourless.  The  colour  disappears  when  the  mineral  is 
heated.  Similar  colours  may  bo  produced  artificially  by  heating 
colourless  rock-salt  or  sylvite  in  the  vapour  of  an  alkali  metal,  the 
resulting  colour  being  the  same,  for  the  same  salt,  whatever  the 
vapour  (sodium,  lithium,  etc.).  The  naturally  blue  rock-salt  has  an 
alkaline  reaction,  and  when  it  is  dissolved  in  water  there  is  an 
evolution  of  gas.     Both  the  naturally  and    the  artificially  coloured 
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mineral    becomes    pleochroic   whon    subjected    to    pressure    in    one 
direction.  L.  J.  S. 

A  Remarkable  Iron  Ore  from  Bohemia.  Richard  Beck  and 
Thbodok  DoiiiNG  {Tsch.  Min.  Mitt.,  1908,  26,  481— 486).— A  large 
block  with  somewhat  the  appearance  of  a  mass  of  meteoric  iron  was 
found  in  a  basalt  quarry  at  liudelsdorf ,  near  Briix.  The  material  is 
iron-black  with  a  sub-metallic  lustre  and  a  red  streak ;  it  has  a 
fine-grained,  crystalline  structure  with  some  lamellse.  Analysis  indi- 
cates that  the  material  is  a  mixture  of  magnetite  and  magnesioferrite 
(MgFegO^)  with  a  little  haematite.  L.  J.  S. 

Hopeite  and  Other  Zinc  Phosphates  from  Rhodesia.  Leonard 
J.  Spencer  {Min.  Mag.,  1908,  15,  1 — 38). — A  description  is  given  of 
fifteen  mineral  species  found  in  the  new  lead  and  zinc  mines  at  Broken 
Hill,  in  North- Western  Rhodesia.  In  addition  to  hopeite,  two  new 
zinc  phosphates,  parahopeite  and  tarbuttite,  are  described.  The 
brilliant,  water-clear  crystals  of  hopeite  occur  in  abundance  associated 
with  vanadinite  on  a  bone-breccia  in  a  cavern  in  the  zinc  and  lead  ore 
(consisting  of  a  mixture  of  hemimorphite,  cerussite,  and  limonite). 
They  are  orthorhombic  [«  :  h  :  c  =  0*5786  :  1  :  0*4758],  and  consist  of  an 
intimate  interlamination  of  two  modifications  of  hopeite  (a-hopeite 
and  )8-hopeite),  which  dift'er  in  their  optical  characters,  specific  gravity, 
and  the  rate  at  which  water  is  lost  with  increasing  temperature. 
Analysis  I  and  II  of  a-hopeite  and  ;S-hopeite  respectively  agree  with 
the  formula  Zn3P20g,4H20  previously  deduced  for  artificial  crystals  : 

Optical 


PPs- 

ZnO. 

HoO. 

Total. 

Sp.  gr. 

Hardness 

I. 

31*8 

52 -1 

16-1 

100-0 

3-04 

H 

II. 

[31-9] 

51-9 

16-2 

100-0 

3-03 

3i 

III. 

31-6 

53-0 

15-6 

100-2 

3-31 

3f 

IV. 

29-2 

66-6 

z-z 

100*6 

4-12 

H 

Parahopeite  occurs  on  tarbuttite  as  colourless,  platy,  anorthic  crys- 
tals with  a  perfect  cleavage  in  one  direction.  It  is  harder  and  denser 
than  hopeite,  but  has  the  same  composition  (anal.  III).  No  water  is 
lost  at  139°,  whilst  from  hopeite  9*2%  is  expelled  at  this  temperature. 

Tarbuttite  is  of  abundant  occurrence,  together  with  crystals  of 
pyromorphite  and  descloizite,  on  cellular  limonite.  The  crystals  are 
anorthic  with  a  perfect  cleavage  in  one  direction,  and  vary  consider- 
ably in  habit  and  appearance ;  they  are  colourless  or  pale  shades  of 
yellow,  red,  or  green.  It  is  a  basic  zinc  phosphate,  Zn3P20s,Zn(OH)2 
(anal.  IV),  corresponding  with,  although  not  isomorphous  with,  the 
orthorhombic  adamite  [Zu3As.20g,Zn(OII)2].  The  water  is  lost  only  at 
a  red  heat.  Pseudomorphs  of  tarbuttite  after  calamine  (ZnCOg)  and 
descloizite  are  described. 

The  material  of  the  bones  in  the  cavern  is  partly  replaced  by  zinc 
and  lead  minerals,  namely,  hemimorphite,  tarbuttite,  hopeite,  and 
vanadinite.  L.  J.  S. 

Phosphate  Minerals  from  Elder  Rock,  South  Australia. 
Douglas  Mawson  and  W.  T.  Cooke  {Trans.  Roy.  Sac.  South  Australia, 
1907,  31,  65 — 70). — A  hard,  yellow  phosphate  occurs  on  an  isolated 
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rock  which  stands  up  in  the  flat,  arid  district  near  Paratoo  railway 
siding  in  South  Australia.  It  probably  represents  the  remains  of  a 
deposit  of  bird-guano  from  which  the  soluble  constituents  have  been 
leached  out;  the  latter  are  represented  by  ammonium  nitrate  and 
soluble  phosphates,  which  penetrate  the  rock  to  a  considerable  de'pth. 
Two  types  of  material  are  distinguished  :  the  more  abundant  forms 
yellow,  encrusting  masses  and  is  optically  isotropic  (anal.  I,  after 
deducting  17'30%  of  admixed  sand),  and  the  other  consists  of  an  aggre- 
gation of  small  globules,  which  are  yellowish-brown  and  birefringent 
(anal.  II,  after  deducting  36 '72%  of  sand).  The  fii'st  approximates  in 
composition  to  evansite,  and  the  second  to  beraunite.  The  new  name 
paratooite  is  applied  to  these  materials,  although  they  are  clearly  not 
simple  minerals : 

HjO  H2O 

PaOs.      AloOs-      FeaOj.    CaO.      MgO.  (at  120°).  (ignition).  Alkalis,  &c.  Total. 
I.     42-59       20-70         8'20       2-49       ll'l]       20-49  3*20  [1-22]       100-00 

II.     27-53       11-19      38-43      3-68         —         16-41  2-76  —         100-00 

L.  J.  S. 

Striiverite  and  its  Relation  to  Ilmenorutile.  Geoege  T.  Prior 
and  Fereuccio  Zambonini  {Min.  Mag.,  1908,  15,  78 — 89). — Details  of 
the  chemical  analysis  of  the  new  mineral  striiverite  (Abstr.,  1907, 
ii,  364)  are  now  given.  The  zircona  which  the  mineral  was  at  first 
supposed  to  contain  has  been  found  on  further  examination  to  consist 
of  columbic  and  tantalic  acids.  When  a  mixture  of  columbic  and 
tantalic  acids  with  titanic  acid  (that  is,  a  mixture  of  columbite, 
tantalite,  and  rutile)  is  fused  with* potassium  hydrogen  sulphate  and 
the  fused  mass  treated  with  cold  water,  a  considerable  amount  of  the 
columbic  and  tantalic  acids  passes  into  solution,  whilst  with  a  5% 
solution  of  sulphuric  acid  (as  is  necessary  when  the  titanium  is  to  be 
estimated  colorimetrically  with  hydx'ogcn  peroxide)  practically  the 
whole  passes  into  solution.  The  experiments  suggest  that  columbium, 
tantalum,  and  titanium  readily  form  complex  combinations,  which 
render  their  analytical  separation  a  matter  of  some  difficulty.  The 
final  results  of  the  analysis  of  striiverite  are  given  under  I,  corre- 
sponding with  the  formula  3Fe(Ta,Cb)2Og,10TiO2  or,  approximately, 
FeO,(Ta,Cb)205.4Ti02: 


TiOa. 

CbgOr,. 

Tii^Os. 

FeO. 

MnO. 

CaO. 

MgO. 

Total. 

Sp.  gr 

I. 

41-20 

23-48 

23-48 

11-38 

trace 

0-51 

0-17 

100-22 

5-59 

11. 

53-04 

21-73 

14-70 

10-56 

— 

trace 

— 

100-03 

5-14 

III. 

54-57 

32-15 

— 

1-2 -29 

— 

Oil 

trace 

99-12 

4-64 

Cry.stallographically,  striiverite  is  very  similar  to  ilmenorutile 
(Abstr.,  1907,  ii,  88-1),  but  the  published  analyses  of  the  latter  show 
no  close  relationship  to  the  analysis  of  striiverite.  It  was  therefore 
thought  that,  if  in  the  earlier  analyses  of  ilmenorutile  the  titanic  acid 
had  been  determined  gravimetrically,  the  amounts  given  for  this  would 
be  too  high.  The  titanium  was  therefore  estimated  colorimetrically 
in  the  ilmenorutile  from  the  llmen  Mountains,  in  Russia,  and  from 
Kvje,  in  Norway  (Abstr.,  1907,  ii,  885),  and  found  to  amount  to  only 
53-04%  and  54-50%,  instead  of  66-90%  and  73-78%,  respectively  ;  this 
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would  increase  correspondingly  the  amounts  of  the  columbic  and 
tantalic  acids  given  in  the  old  analyses.  New  analyses  of  ilmenorutile 
from  the  Ilmen  Mountains  and  from  Iveland,  in  Norway,  are  given 
under  II  and  III  respectively ;  these  correspond  approximately  with 
the  formula  FeOjCbjO^jDTiOg,  with  possibly  some  admixture  of  FeTiOg 

orFeTiA- 

Striiverite  and  ilmenorutile  are  very  similar  in  crystalline  form  to 
rutile,  tapiolite,  and  mossite,  and  their  composition  is  best  expressed 
as  solid  solutions  of  the  rutile  (TiO,TiOg)  and  tapiolite  or  mossite 
(Fe[(Ta, 06)03].,)  molecules.  The  name  striiverite  is  reserved  for  those 
members  of  the  series  which  are  rich  in  tantalic  acid,  and  ilmenorutile 
for  those  in  which  columbic  acid  predominates,  the  two  minerals  being 
related  to  one  another  as  tapiolite  is  to  mossite,  and  as  blomstrandine 
to  priorite  (Abstr,,  1907,  ii,  885).  L.  J,  S. 

Chemical  Constitution  of  a  Specimen  of  Aeschynite.     G.  P. 

TscHERNiK  {Bull.  Acad.  Sci.  S't.  Petersburg,  1908,  4,  389 — 395.  Com- 
pare Eammelsberg,  Trans.,  1872,  203  ;  Abstr.,  1878,  944  ;  Hidden, 
Abstr.,  1881,  1110;  Prior,  Abstr.,  1899,  ii,  433).— The  aeschynite 
examined  came  from  Hittero,  and  consisted  of  imperfectly  formed 
prismatic  crystals,  mostly  surrounded  by  felspar  ;  in  one  case,  however, 
the  latter  was  found  within  a  mass  of  aeschynite.  The  sample  diiiered 
in  some  respects  from  the  aeschynites  described  hitherto.  Its  consti- 
tution may  be  expressed  by  the  formula  :  2[2Ce203,3Ti02],4(Th02,Ti02), 
Y2(Cb03)6,3(CaO,Ti02),3(FeCboOg),FeTa206,6Ti02,  which  agrees  well 
with  the  analyses  made  by  the  author  and  others. 

The  columbic  acid,  after  having  been  most  carefully  purified,  and  in 
which  it  was  impossible  to  detect  any  trace  of  titanic  or  tantalic  acid, 
gives  reactions  differing  somewhat  from  those  of  the  pure  acids,  and 
resembling  to  some  extent  those  described  by  Hermann.  None  of 
these  reactions  are  given  by  the  purified  metallic  acids  isolated  from 
other  minerals  obtained  specially  for  purposes  of  comparison.  The 
conclusion  is  therefoi^e  drawn  that  the  columbic  acid  obtained  from 
aeschynite  contains  some  hitherto  unknown  substance,  which  could  not 
be  isolated  owing  to  the  extremely  small  quantity  present.        Z.  K. 

Reyerite  from  Greenland.  0.  B.  Boeggild  {Meddelelser  om 
Gronland,  1908,  34,  93 — 114). — Under  the  name  of  gyrolite,  a 
description  is  given  of  a  scaly  zeolite  from  Niakornat,  in  Greenland, 
but  in  a  postscript  it  is  recognised  that  the  material  described  is 
identical  with  the  reyerite  of  F.  Cornu  (Abstr.,  1907,  ii,  483).  The 
crystals  have  the  form  of  thin,  six-sided  plates  with  a  perfect  basal 
cleavage  and  pearly  lustre  ;  they  are  rhombohedral,  with  a  :  c  =  1  :  1*936, 
and  the  etched  figures  on  the  base  indicate  that  the  symmetry  is 
trapezohedral.  The  refractive  indices  are  a)  =  1-5645  and  £  =  15590. 
Analysis  by  C.  Christensen  gave  : 


SiO^. 

AlA- 

CaO. 

Na^O. 

HoO. 

Total. 

Sp.  gr. 

54-83 

4-58 

31-15 

174 

8-14 

100-44 

2-578 

This  gives  the  formula  2CaO,3Si02,l^H20,  a  part  of  the  calcium 

27—2 
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being  replaced  by  aluminium  and  sodium,  or,  as  one-third  of  the  water 
is  lost  at  100°,  H2Ca2(Si03)3,lH20. 

The  micaceous  zeolites  from  eight  other  localities  in  Greenland  are 
briefly  described;  these  have  D  2"383 — 2'446,  and  are  therefore  to  be 
referred  to  gyrolite.  L.  J.  S. 

Artificial  Production  of  Isomorphous  Silicate  Mixtures. 
YiKTOR  Foscnh  {Tsch.  Min.  Mitt,  1908,  26,  413— 456).— The  materials 
employed  (hedenbergite,  chalybite,  magnesia,  calcium  carbonate,  and 
silica)  were  fused  together  in  different  proportions  in  a  crucible,  and 
the  molten  mass  allowed  to  cool  very  slowly.  Thin  sections  were  cut 
from  the  central  position  of  the  mass,  and  the  maximum  angle  (c :  t) 
of  optic  extinction  determined.  Plotting  the  following  results  obtained 
for  the  diopside  (CaMgb!.20Q)  and  hedenbergite  (CaFeSigO,;)  series,  it  is 
seen  that  the  physical  characters  (except  sp.  gr.)  vary  continuously 
with  the  composition,  although  the  curve  is  not  a  straight  line.  The  fall 
in  the  sp.  gr.  suggests  that  a  labile  modification  of  diopside  with 
D  2*8  may  be  present  in  the  isomorphous  mixtures  : 

Diopside  ...      100  90  SO  70  60  50  40  30  0 

Hedenbergite        0  ]0  20  30  40  50  60  70        100 

Sp.gr 3-08  2-87  2-90  2-96       2-98  3-01       3-16  3-26  3'53 

M,  p.* 1325°  1265°  1250°  1240°  1230°  1225°  1210°  1200°  1140° 

c:t  32°         36°  38°  43°40'  45°50'  47°  49°20'      50°  SO'SO' 

FeO%    0  2-40  5-00  7-03       9-98  12-57  14-87  17-07  25-00 

*  The  higher  limits  only  of  the  melting-point  intervals  are  here  quoted  :  for 
diopside,  m.  p.  =  1300— 1325°. 

Enstatite  (MgSiOg)  and  diopside  form  an  isodimorphous  series 
similar  to  that  given  by  magnesium  sulphate  and  ferrous  sulphate, 
the  results  falling  on  two  parallel  curves  : 

Diop.sidc 100  75  60  50  40  25  0 

Enstatite 0  25  40  50  CO  75  100 

Sp.gr 3-08        3-04        3-25        2-98        3-05         3-12        32? 

M.  p 1325°       1320°       131.5°       1320°       1325°       1350°       1400° 

c:c  32°  37°  39'  0°  0°  0°  0° 

Somewhat  simiha'  results  were  obtained  in  the  olivine  group. 
Isomorphous  mixtures  of  magnesium  and  iron  orthosilicates  .are  formed, 
but  between  GGMg.^SiO^  :  34Fe2Si04  and  SMg^SiO^ :  OTFeSiO^  there  is  a 
gap  in  the  seiies.  Forsterite  and  monticellite  (Mg^SiO^  and  Ca^SiO^) 
form  an  isodimorphous  group  of  mixed  crystals.  Mixtures  of 
magnesium,  calcium,  and  iron  orthosilicates  were  also  investigated. 

L.  J.  S. 

Pilolite  from  the  Pyrenees.  Geoiuiks  Fiuedel  [Bull.  Soc.  frav^. 
Min.,  11)07,  30,  80— 83).— A  white,  finely-fibrous  and  finely-felted 
material  occurs  at  the  side  of  a  vein  of  blende  in  limestone  at  Can 
Pey,  near.  Arlos-sur-Tech,  Pyrcnees-Orientales.  Analysis  gave  the 
following  results  (a  few  grains  of  quartz  are  mixed  with  the  fibres), 
agreeing  njiproximately  with  the  fornnda  5Si02,Al203,MgO,3Hl20  : 

H.,0        H2O 
SiOs.        Al.,Oj,.        MgO.       CaO.       FtvO^.       Total.       at  100°.  ignition. 
70-28         21-64         7-56         0-24         0-38         100-10         9-96         23-60 


FeA- 

FeO. 

MuO. 

CaO. 

MgO. 

NagO. 

K2O. 

H2O. 

Total. 

15-70 

9-42 

0-14 

1-52 

10-01 

6-22 

0-35 

2-25 

99-85 

15-12 

9-21 

0-11 

1-23 

10-54 

6-86 

0-31 

2-16 

100-20 

14-54 

7-17 

0-09 

1-17 

12-30 

6-52 

0-23 

2-44 

99-69 
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The  characters  and  composition  of  this  material  are  the  same  as 
those  of  "  lassallite,"  recently  described  by  the  same  author  as  a 
new  mineral  (Abstr.,  1901,  ii,  397),  and  it  is  now  recognised  that  this 
is  identical  with  Heddle's  pilolite.  L.  J.  S. 

Rhodusite  from  Asskys  River,  Siberia.  Wold.  Iskull 
{Zeitsch.  Kryst.  Ilin.,  1908,  44,  370—389). — A  dark  blue  or  greyish- 
blue  fibrous  mineral  from  the  neighbourhood  of  the  Asskys  river, 
in  the  Minussinsk  district,  Government  Yeniseisk,  gave  the  following 
analyses  (made  on  three  different  specimens).  The  matei'ial  is  referi'ed 
to  rhodusite  (Absti\,  1894,  ii,  461),  and  may  be  considered  as  a  vai-iety 
of  glaucophane,  in  which  the  alumina  is  nearly  all  replaced  by  ferric 
oxide.  It  is  probably  identical  with  the  mineral  from  the  same 
locality  recently  referred  to  crocidolite  by  P.  Tschirwinsky  (Abstr., 
1907,  ii,  705) : 

SiOo.  TiOo.  AI2O.J. 

54-01  k-ace  0-23 

54-38  trace  0-28 

55-06  trace  0-18 

The  fibres  are  optically  negative,  with  a  maximum  extinction  of 
2 — S°  •  the  pleochroism  is  strong;  D  3"12.  Most  of  the  water  is 
expelled  only  above  350°.  The  analyses  do  not  seem  to  support 
the  amphibole  formula  recently  proposed  by  Penfield  and  Stanley 
(Abstr.,  1907,  ii,  102).  The  composition  is  expressed  as  an  isomor- 
phous  mixture  of  two  molecules,  namely : 

Na2Fe2Si40]2,5(Mg,Fe,H2,Ca,Mn)Si03. 

Digestion  with  a  10%  hydrochloric  acid  solution  partly  dissolves  the 
mineral,  the  first  of  these  molecules  being  dissolved  slightly  more 
readily  than  the  second.  L.  J.  S. 

Jerseyite.  E.  Goldsmith  {Chem.  Zentr.,  1908,  i,  291 — 292;  from 
J.  Franhlin  Inst.,  1907,  164,  369 — 373). — The  percentage  composition 
of  this  supposed  meteorite  is  found  to  be  : 

SiOo.  TiOa.         SnOa-        B\^0^.        CiiO.         NiO.  Fe.  AlA- 

42-80  1-90  0-49  0-22  0-26  2-00  44-36  4-"l8 

CaO.         KoO.       Na^O.         C.  S.  P. 

trace        0-92        0-80        1-84        0-34        0-12 

The  hardness  is  6 ;  D  3-636 ;  and  colour  nearly  black,  but 
polished  surface,  greyish-white ;  it  shows  the  Wittmanstedtian  figures. 

J.  V.  E. 

Physico-chemical  Investigation  of  the  Springs  of  Fiuggi, 
near  Anticoli.  Raffaelo  Nasini  and  Mario  G.  Levi  {Gazzetta, 
1908,  38,  i,  190—216.  Compare  Abstr.,  1906,  ii,  324).— The  authors 
discuss  the  therapeutic  value  of  the  waters  of  Fiuggi  in  relation  to 
their  high,  radioactivity,  their  low  electrical  conductivity,  and  their 
rapid  catalysis  of  hydrogen  peroxide.  The  rocks  in  the  neighbour- 
hood of  the  springs  are  all  radioactive,  this  being  more  especially 
the  case  with  the  volcanic  tufa  present.  T.  H.  P. 
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Resistance  of  Lack  of  Oxygen.  Wales  H.  Packard  {Amer. 
J.  Physiol,  1908,  21,  310 — 333).— Further  experiments  on  the 
minnow  {Fundulus  heteroclitis)  show  that  mannose  injected  intraperi- 
toneally  increases  its  resistance  to  lack  of  oxygen.  As  is  the  case 
with  other  sugars  previously  used  (maltose,  dextrose,  Isevulose),  it 
probably  acts  as  a  depolariser  in  the  processes  of  protoplasmic 
respiration.  Galactose  is  apparently  not  absorbed  from  the  body 
cavity.  Alcohol  and  acetone  are  very  toxic,  especially  the  latter. 
They  and  pilocarpine  decrease  resistance  to  lack  of  oxygen. 

W.  D.  H. 

Distribution  of  the  Salts  in  Haemolysins.  Albert  Woelfel 
{Bio-Ghem.  J.,  1908,  3,  146— 154).— Stewart  considered  that  the 
increased  conductivity  of  blood  after  laking  is  not  altogether  due  to  a 
surrender  of  electrolytes  by  the  corpuscles  to  the  fluid,  but  rather  that 
some  alteration  in  the  corpuscles,  which  allows  ions  to  pass  through 
them  more  freely,  is  caused  by  the  laking  process.  Determinations 
of  the  ash  in  various  circumstances  do  not  yield  results  which  are 
easy  to  interpret.  On  the  whole,  however,  Stewart's  view  is  con- 
firmed ;  in  formaldehyde-hardened  corpuscles,  which  can  be  laked  by 
saponin,  there  is  no  passage  of  electrolytes  from  them  into  the 
surrounding  fluid,  but  there  is  nevertheless  a  rise  of  conductivity. 

W.  D.  H. 

Haemagglutination  and  its  Physical  Basis.  Ludwig 
Hirschfeld  {Arch.  Hygiene,  1907,  63,  237— 286).— The  agglutina- 
tion effect  depends  additively  on  the  agglutinating  power  of  the  serum 
and  on  the  agglutinability  of  the  corpuscles,  so  that,  when  blood  from 
a  number  of  species  is  treated  with  any  given  serum,  the  order  of 
susceptibility  arrived  at  is  maintained  when  these  various  kinds  of 
blood  are  treated  with  any  other  serum.  When  treated  with  abrin, 
the  same  order  is  found  to  exist. 

The  diffei'ences  in  the  agglutinability  of  blood  corpuscles  do"  not 
appear  on  the  agglutination  by  colloids  and  salts  of  tervalent  metals. 
Among  the  ions  of  bivalent  metals,  the  less  electro-positive  have  the 
greater  agglutinating  effect.  In  the  case  of  zinc  salts,  the  order  of 
agglutinability  of  the  different  kinds  of  blood  examined  is  the  same  as 
with  sera  and  with  abrin,  but  with  less  electro-positive  metals  there 
is  no  such  agreement. 

Agglutinability  is  regarded  as  depending  on  the  intensities  with 
which  the  electric  charges  are  held  by  the  colloidal  corpuscles  and  the 
colloidal  agglutinant  substance.  On  this  hypothesis,  and  with  the 
help  of  Abegg  and  Bodliinder's  theory,  some  of  the  above  conclusions 
can  be  arrived  at  theoretically.  G.  B. 


I 
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Heemosozic  Value  of  Blood-serum.  D.  McCay  (Bio-Chem.  J., 
1908,  3,  97 — 118). — The  term  hsemosozic  value  indicates  the  con- 
stituents present  which  preserve  the  red  corpuscles  from  solution. 
Expressed  in  terms  of  sodium  chloride,  it  corresponds  with  the  total 
salt  concentration.  An  increase  in  hsemosozic  value  may  be  due  to 
increase  of  salt,  or  due  also  to  the  presence  of  an  anti-haemolysin. 
The  /lowering  of  the  htemosozic  power  by  the  administration  of 
certain  drugs  (sulphates,  potassium  salts,  &c.)  is  an  important  factor 
in  precipitating  an  attack  [of  blackwater  fever,  and  a  rational 
indication  for  the  prophylaxis  and  treatment  of  that  disease  is 
the  raising  of  the  hsemosozic  power  by  the  administration  of  such 
chlorides  as  those  of  quinine  and  sodium.  W.  D.  H. 

Dextrose  in  Cat's  Saliva.  Anton  J.  Carlson  and  J.  G.  Ryan 
(Amer.  J.  Physiol.,  1908,  21,  301 — 309). — Dextrose  is  absent  from 
human  saliva,  and  even  in  cases  of  diabetes  the  amount  present 
is  insignificant.  But  in  the  cat  it  is  constantly  present,  especially  in 
submaxillary  saliva.  Variations  are  noted  for  which  no  adequate 
explanation  is  forthcoming,  but  as  a  general  rule  the  amount  rises 
with  an  increase  of  dextrose  in  the  blood.  The  sugar  excreted  is 
therefore  in  all  probability  not  a  specific  product  of  glandular 
activity,  but  is  simply  passed  out  from  the  blood.  W.  D.  H. 

Investigation  of  Diastases.  Julius  Wohlgemuth  {Biochem. 
Zeitsch.,  1908,9, 10— 43).— The  author's  method  (this  vol.,ii,  443)  was 
employed  in  the  study  of  diastatic  ferments,  and  the  folio  wingconclusions 
are  drawn.  The  amount  of  ptyalin  in  human  saliva  varies  very  consider- 
ably, being  as  a  rule  more  abundant  after  taking  food  ;  but  this  is 
not  always  so,  and  the  kind  of  food  taken  makes  no  difference.  Pure 
gastric  juice  of  man  and  dog  contains  no  diastatic  ferment,  but 
neutralised  gastric  juice  accelerates  salivary  action,  owing  to  the 
sodium  chloride  present.  This  action  is  very  considerable,  and  it  may 
increase  the  activity  of  ptyalin  ten-  or  even  twenty-five-fold  ;  it  is  due 
to  the  chlorine  ion.  Other  salts  containing  chlorine  ions  act  similarly. 
The  bromine  ion  acts  in  the  same  way  ;  iodine  is  less  efficacious,  and 
fluorine  prevents  the  action.  Alkalis  (except  sodium  carbonate) 
inhibit  the  action.  Sodium  phosphate,  oxalate,  and  acetate  inhibit,  and 
sodium  nitrate,  nitrite  and  chlorate  hasten,  the  action  ;  sodium  sul- 
phate is  indifferent.  -  Alanine  and  leucine  inhibit ;  glycine  has  no  effect. 
Intestinal  juice  hastens  the  action,  owing  to  the  salts  it  contains. 
Colloidal  metals  (gold,  silver,  copper,  iron),  in  sufficient  concentration, 
inhibit. 

The  diastatic  ferment  of  the  pancreas  behaves  exactly  like  ptyalin. 

The  diastatic  ferment  of  blood-serum  varies  very  considerably  in 
the  amount  in  which  it  is  present,  and  behaves  exactly  as  the  other 
two  do.  The  diastatic  action  of  the  liver  is  also  due  to  a  fei^ment, 
and  does  not  depend  on  the  activity  of  the  living  cells.  The  human 
placenta  is  permeable  to  diastatic  ferments.  W.  D.  H. 

Chemical  Composition  of  Gastric  Juice  in  Children.  Paul 
SoMMERFELD  (BiocheiH.  Zeitsch.,  1908,  9,  352 — 356). — The  composition 
of  the  gastric  juice  produced  by  "mock  feeding"of  a  child  with  cesophagal 
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and  gastric  fistulse  was  determined.  Food,  varied  both  in  quantity 
and  character,  was  given,  and  varying  quantities  of  juice  obtained. 
Twenty-five  experiments  were  carried  out,  and  the  average  amount  of 
hydrochloric  acid  in  the  juice  was  found  to  be  0  4026%.  The  freezing 
point  was  also  determined,  and  the  average  for  A  was  -  0-488°. 

S.  B.  S. 

Action  of  Alkalis  in  the  Protein-ferment  of  the  Gastric  Juice. 
N.  P.  TiCHOMiKOFF  {Zeitsch.  physiol.  Chem.,  1908,  55,  107—139).— 
The  addition  of  alkali  lessens  and  destroys  to  the  same  degree  the  two 
functions  of  the  protein-ferment  of  gastric  juice,  namely,  those 
relating  to  the  milk  coagulation  and  protein  hydrolysis.  By  again 
adding  acid,  it  is  possible  to  make  the  ferment  once  more  active  to  a 
certain  extent,  especially  if  the  neutralisation  by  alkali  has  not  been 
absolute.  W.  D.  H. 

Action  of  the  Enzymes  of  Gastric  and  Pancreatic  Juices  on 
Vegetable  Proteins.  II.  Albert  Stutzer  and  E.  Merres  {Biochem. 
Zeitsch.,  1908,  9,  244 — 254). — Sheep  received  different  fodders  of 
known  niti-ogenous  content,  and  the  faeces  were  collected  quantitatively 
and  portions  subjected  to  the  following  treatments.  (i)  Peptic 
digestion  in  acid  solution*  (ii)  peptic  digestion  followed  by  tryptic 
digestion  in  0-08%  sodium  carbonate  solution,  and  (iii)  peptic  digestion 
followed  by  tryptic  digestion  in  0-20%  carbonate  solution.  In  each 
case,  the  nitrogen  of  the  undigested  protein  was  estimated.  The 
results  were  calculated  in  terms  of  the  percentage  of  nitrogen  in  the 
original  fodder.  The  latter  was  submitted  directly  to  the  same 
treatments  as  the  faeces.  It  was  found  that  the  percentage  of 
undigested  protein  after  digestion  of  the  fteces  with  pepsin  was  nearly 
the  same  as  that  after  directly  submitting  the  fodder  to  the  same 
treatment.  A  like  concordance  was  not  ob.served  when  fajces  and 
fodder  were  subjected  to  a  subsequent  tryptic  digestion.  The  action 
of  the  gastric  juice  affords  therefore  the  best  measure  of  the  digestibility 
of  a  given  fodder.  S.  B.  S. 

The  Effect  of  Alcohol  on  Digestion.  Zitowitsch  (7>ie(Z.  Zentr., 
1908,  37,  287;  horn.  Mitt.  Militdr.  med.  akad.  Petersburg). — In  the 
dog,  alcohol  increases  the  secretion  of  the  gastric  juice,  and  is  useful 
in  cases  of  abnormal  secretion,  but  not  where  secretion  is  normal.  It 
continues  for  several  days  to  affect  the  digestive  processes  ;  at  first 
it  depresses  the  secretion,  but  afterwards  increases  it,  so  that  the 
total  digestion  period  is  prolonged.  Besides  increasing  the  amount 
of  gastric  juice,  it  increases  the  acidity  and  the  amount  of  enzymes, 
but  it  decreases  the  activity  of  the  juice ;  1  to  2%  of  alcohol  does 
not  affect  the  enyzmo  action  of  the  gastric  juice.  E.  J.  R. 

The  Action  of  Alcohol  on  the  Heat  Relationships  of  the 
Animal  Organisms.  Erich  Haknack  and  1.  Laible  (Bied.  Zentr., 
1908,  37,  287;  from  Arch,  internat.  I'harmacodyn,  15— 71).— Ex- 
periments on  rabbits  made  in  llarnack's  calorimeter  showed  that 
small  or  medium  doses  of  alcohol  caused  at  first  a  fall  in  the  total 
heat  production  and  a  small  lowering  of  the  body  temperature.     The 
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combustion  of  the  alcohol  in  the  body  supplies  some  heat ;  hence 
dui'ing  the  hours  in  which  the  alcohol  is  acting  there  is  a  not 
inconsiderable  sparing  of  combustible  material.  It  is  claimed  that 
this  action  may  often  render  alcohol  useful  to  man,  E.  J.  R. 

Digestive  Gland  of  the  Crawfish.  Harold  C.  Bradley  {Proc. 
Amer.  Soc.  Biol.  Chem.,  1907 — 8,  xxxvi — xxxvii ;  J.  Biol.  Chem.,  4). — 
Extracts  of  the  digestive  gland  of  the  crawfish,  Camharus,  contain 
trypsin,  erepsin,  amylopsin,  steapsin,  invertase,  maltase,  tyrosinase, 
but  not  pepsin,  lactase,  citase,  or  chitinase.  It  curdles  milk.  The 
green  colour  of  the  gland  is  due  to  biliverdin,  even  although  hemoglobin 
is  absent  both  from  blood  and  muscle.  W.  D.  H. 

Phosphorus  Metabolism  in  Man.  Henry  C.  Sherman  {Froc. 
Amer.  Soc.  Biol.  Chem.,  1907—8,  xli — xlii ;  J.  Biol.  Chem.,  4). — The 
data  given  indicate  that  the  average  amount  required  for  the 
maintenance  of  phosphorus  equilibrium  in  a  full  diet  is  1"5  grams 
of  phosphorus  or  3 "5  grams  of  phosphoric  acid  a  day.  In  determining 
the  output,  both  urine  and  fceces  must  be  examined.  W.  D.  H. 

Effect  of  Castration  on  Metabolism.  Francis  H.  McCrudden 
{Proc.  Amer.  Soc.  Biol.  Chem.,  1907 — 8,  xl — xli. ;  J.  Biol.  Chem.,  4). — 
Castration  of  male  and  female  dogs  causes  a  greatly  increased 
catabolism  of  nitrogen,  sulphur,  phosphorus,  and  magnesium.  There 
was  no  effect  on  the  metabolism  of  calcium.  W.  D.  H. 

Mineral  Metabolism  in  Healthy  and  Rachitic  Children. 
Walter  Cronheim  and  Erich  Muller  (Biochem.  Zeitsch.,  1908,  9, 
76 — 126). — So  far  as  nitrogenous,  fatty,  and  calcium  metabolism  are 
concerned,  sterilised  milk  is  not  inferior  to  raw  milk  as  a  food.  The 
unfavourable  effect  of  sterilised  milk  is  due  to  circumstances  which  it 
is  at  present  impossible  to  specify.  No  difference  in  metabolic 
exchanges  was  noted  in  children  suffering  from  rickets  and  in  healthy 
children.  This  may  have  been  due  to  the  fact  that  convalescence  had 
set  in,  or,  perhaps,  the  slow  development  of  the  infant  renders  con- 
clusions difficult  where  experiments  are  confined  to  short  periods  of 
time,  whereas  in  the  offspring  of  animals,  in  which  development 
is  more  rapid,  this  disadvantage  is  not  apparent.  W.  D.  H. 

Calcium  Foods  in  Growing  Animals,  Hans  Aron  and  Karl 
Frese  {Biochem.  Zeitsch.,  1908,  9,  185 — 207). — Three  series  of  meta- 
bolism experiments  on  growing  dogs  are  given  with  full  details ;  they 
led  to  the  following  conclusions:  (I)  that  these  animals  are  as  well 
able  to  supply  their  need  for  calcium  from  the  inorganic  tricalcium 
phosphate,  which  is  very  slightly  soluble,  as  from  the  calcium  con- 
tained in  milk ;  (2)  sterilisation  of  milk  makes  no  difference  to  its 
value  as  a  supply  of  calcium  to  the  body,  and  (3)  the  amount  of 
calcium  absorbed,  whether  in  milk  or  inorganic  salts,  is  very  great, 
certainly  over  80%  of  that  administered.  W.  D.  H. 

Changes  in  Metabolism  Due  to  the  Action  of  Strontium. 
Giovanni  Burgassi  {Chem.  Zentr.,  1908,  i,  145  ;  from  Arch.  Farm, 
sperim.,  1907,  6,  551 — 568). — Strontium  chloride  is  slightly  toxic  to 
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rabbits,  much  less  so  than  barium  chloride.  It  increases  metabolism, 
so  that  the  urine  contains  more  nitrogen,  sulphur,  and  phosphorus, 
and  it  renders  intra-organic  oxidation  more  energetic.  G.  B. 

Action  of  Phosphorus  on  the  Circulation  of  Calcium  in 
Normal  and  Rachitic  Children.  Maeio  Flamini  {Cliem.  Zentr., 
1908,  i,  659;  from  Arch.  Farm,  sperim.,  1907,  6,  653— 663).— The 
administration  of  phosphorus  increases  the  uptake  of  the  calcium  of 
milk  by  the  tissues  (bone  and  nervous  tissues) ;  this  is  especially 
marked  if  the  children  are  rachitic.  W.  D.  H. 

Utilisation  of  Sugars  by  the  Tissues.  Hugh  McGuigan 
{Amer.  J.  Physiol,  1908,  21,  334— 350).— The  living  muscles  of  an 
animal  when  perfused  'vith  solutions  of  dextrose,  leevulose,  or  galactose 
cause  rapid  oxidation  of  the  sugars.  This  increases  when  the 
amount  of  sugar  is  increased,  or  the  muscles  are  made  to  contract.  I^ 
ceases  when  the  muscles  die.  Little  or  no  maltose  is  oxidised 
similarly.  The  perfused  liver  also  utilises  the  common  sugars,  and 
probably  other  glandular  organs  act  in  the  same  way.  The  glycogen- 
storing  action  of  the  liver  is  lost  in  perfusion  much  sooner  than  the 
sugar-desti'oying  function.  The  same  holds  for  the  muscles.  The 
glycolysis  occurring  in  drawn  blood  at  40°  in  two  hours  is  very  slight. 

W.  D.  H. 

Glycolysis.  Hugh  McGuigan  [Amer.  J.  Physiol.,  1908,  21, 
351 — 358). — Mixtures  of  muscle  and  pancreatic  extracts  are  as 
inert  in  glycolysis  as  is  the  muscle  extract  alone.  W.  D.  H. 

Cerebro-spinal  Fluid.  Anastazy  Landau  and  Mieczysi.aw 
Halpern  {Biochem.  Zeitsch.,  1908,  9,  72 — 75). — Analyses  of  nitrogen 
and  sodium  chloride  in  various  diseased  cerebro-spinal  fluids  are  given  ; 
the  differences  in  twenty- two  cases  of  the  former  substance  are  not 
very  great  (0-03 — 008%),  and  the  difference  in  sodium  chloride  are 
still  less  (0-51 — 0"67%).  A  rise  in  one  substance  is  usually  accom- 
panied with  a  fall  in  the  other.  In  meningitis  there  is  less  sodium 
chloride  than  in  the  other  diseases  examined.  W.  D.  H. 

The  Egg-cases  of  Sharks.  Louis  Hussakof  and  William  H. 
Welker  {Proc.  Amer.  Soc.  Biol.  CJiem.,  1907 — 8,  xliv — xlv.  ;  /.  Biol. 
Chevi.,  4) — The  egg-cases]  of  the  sksite  {Raja  crinacea)  and  the  Port 
Jackson  shark  (lleterodontus  japonicus)  are  mainly  composed  of  a 
substance  which  resembles  keratin,  but  is  somewhat  more  soluble. 
The  pigment  is  indiffusible,  and  was  obtained  in  the  form  of  reddish- 
black  scales  on  desiccation  ;  these  are  soluble  in  water ;  acid  changes 
the  colour  to  straw-yellow,  and  alkali  to  a  dark  brown.      W.  D.  H. 

Decomposition  of  Fat  by  Lung-tissue.  Nadine  Sieber  {Zeitsch. 
physiol.  Chem.,  1908,  55,  177— 20G).— The  lung-tissue  is  able  to  liberate 
fatty  acids  from  natural  and  artilicial  fats,  and  the  activity  may  bo  esti- 
mated by  the  acidity  produced.  This  is  believed  to  be  duo  to  complex 
intracellular  processes,  but  it  is  lessoned  if  previously  the  lung  has  been 
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washed  free  from  blood.  The  activity  of  the  same  lung  towards  different 
fats  varies ;  variations  are  also  observed  according  to  the  animal 
employed.     The  results  are  given  in  tables.  W.  D.  H. 

Changes  in  the  Nitrogenous  Constituents  of  the  Liver 
when  the  Kidneys  are  placed  out  of  Action.  G.  Olivi  {Chem. 
Zentr.,  1908,  i,  55  ;  from  Arch.  Farm,  sperhn,,  1907,  6,  521—529).— 
In  rabbits,  the  changed  metabolism  increases  in  the  liver  the  amount 
of  nitrogenous  constituents  precipitable  by  phosphotungstic  acid. 

G.  B. 

Post-mortem  Autolysis.  IIolmes  C.  Jackson  (Proc.  Amer.  Soc. 
Biol. Chem.,  1907 — -8,  xxxvii — xxxix  ;  J.  Biol.  Chem.,  4). — Experiments 
on  the  liver  show  that  toluene  in  amounts  usually  employed  for  anti- 
septic purposes  lessens  autolysis.  Autolysis  is  greatest  if  the  animals 
were  well  fed  previously ;  the  presence  of  blood  in  the  organ  makes  no 
difference ;  light  and  darkness  have  no  effect.  The  presence  of 
disodium  hydrogen  phosphate  or  sodium  dihydrogen  phosphate  has 
also  no  effect  on  the  rapidity  of  autolysis.  The  latent  period  of  two 
to  four  hours  observed  to  occur  in  well  fed-animals  by  Claypon  and 
Schryver  before  autolysis  began  was  not  observed.  If  there  was  any 
delay,  it  occurred  in  badly-nourished  animals.  W.  D.  H. 

Percentage  of  Iron  in  Pats,  Lipoids,  and  Waxes.  W. 
Glikin  {Ber.,  1908,  41,  910 — 915).— Nasse  originally  showed  that 
iron  compounds  occurred  in  the  spleen  and  red  bone  marrow  of 
sucking  animals,  and  it  was  concluded  that  they  were  iron  proteins. 
That  this  is  not  so  is  shown  by  the  fact  that  these  iron  compounds  are 
contained  in  the  ether  extract  of  fats.  A  higher  percentage  of  iron  in 
bone  marrow  is  found  in  young  animals  than  in  the  old  ;  thus,  in  a  newly 
born  pig,  ri5%,  one  six  weeks  old,  0'30%,  eight  weeks,  0-15%,  and  in 
old  pigs,  0"03%.  The  decrease  in  the  percentage  of  iron  is  almost  in 
the  same  proportion  as  the  lecithin  (compare  this  vol.,  ii,  120 ;  Abstr., 
1907,  ii,  566). 

Iron  is  found  in  all  fats  from  organs  or  tissues,  in  plant  fats, 
like  cacao  butter,  and  in  oils,  and  in  waxes,  such  as  beeswax  and 
Japanese  wax. 

Iron  has  been  found  in  all  the  specimens  of  cholesterol  and  lecithin 
examined,  and  cannot  be  removed  from  the  fat  by  dilute  hydrochloric 
acid.  \V.  K. 

Isolation  of  Carnaubic  Acid  from  Ox-kidney.  Edward  K. 
Dunham  {J.  Biol.  Chem.,  1908,  4,  297— 300).— Carnaubic  acid  from 
the  kidney  of  the  ox  was  identified  by  examination  of  the  free  acid 
(m.  p.  72-5°)  and  analysis  of  its  silver  salt  and  ethyl  ester. 
The  cerebronic  acid  obtained  by  Thierfelder  (Abstr.,  1905,  i,  621)  is 
not  identical  with  carnaubic  acid,  but  it  is  of  interest  that  such  high 
fatty  acids  should  be  constituents  of  lipoids  from  both  brain  and 
kidney.  W.  D.  H. 

The  Antagonistic  Action  of  Adrenaline  and  Choline  in  the 
Suprarenal  Glands.  Alfred  Lohmann  (P/iiiger's  Archiv,  1908, 
122,   203 — 209). — That  the  adrenaline  and  choline  of  the  suprarenal 
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gland  are  antagonistic  is  true,  not  only  for  blood  pressure,  but  also  for 
cardiac  activity  and  intestinal  peristalsis.  The  diabetes  which 
adrenaline  produces  is  not,  however,  prevented  by  choline. 

W.  D.  H. 

Extra-intestinal  Origin  of  Hydrobilirubin.  A.  E.  Austin  and 
Mabel  D.  Ordway  (Proc.  Amer.  Soc.  Biol.  Chem.,  1907 — 8, 
xxxii — xxxiii;  J.  Biol.  Chem.,  4). — Stercobilin  and  urobilin  are 
regarded  as  identical;  apparently  hydrobilirubin  is  regarded  as  the 
same  substance,  although  it  is  not  explicitly  stated  so  in  the  paper. 
Urobilin  normally  originates  from  bilirubin  by  reduction  and  hydra- 
tion in  the  intestine  through  bacterial  action.  The  facts  of  disease 
show  that,  in  the  absence  of  bile  in  the  intestine,  urobilin  may  originate 
extra-intestinally  by  the  action  of  the  tissues  and  blood  on  bilirubin. 
Attempts  to  effect  the  change  in  vitro,  however,  failed.       W.  D.  H. 

Alleged  Formation  of  Bile  Pigments  and  Bile  Acids  by  the 
Action  of  Trypsin  on  Haemoglobin.  rREDERicK  S.  Hollis  {Proc. 
Amer.  Soc.  Biol.  Chem.,  1907 — 8,  xxxiii — xxxv  j  J.  Biol.  Chem.,  4). — ■ 
Croftan  {Pfliiger's  Archiv,  1902,  90,  685)  states  that  the  formation  of 
bile  acids  and  pigments  is  a  purely  chemical  process  due  to  the  action  of 
trypsin  on  haemoglobin  in  the  presence  of  dextrose,  and  is  not  the 
result  of  specific  hepatic  action.  The  present  experiments  do  not  con- 
firm this  view ;  tests  for  bile  acids  were  uniformly  negative ;  Gmelin's 
test  for  bile  pigments  was,  howevei',  positive,  but  answered  equally 
well  if  trypsin  and  dextrose  were  omitted,  especially  if  bacterial  growth 
had  not  been  excluded.  Blood  laked  by  ether  and  allowed  to  stand 
gives  a  good  Gmelin  test.  W.  D.  H. 

Bile  and  Biliary  Pigments.  M.  Piettre  {Compt.  rend.,  1908, 
146,  786 — 789). — The  author  has  studied  the  absorption  spectra  of  the 
bile  of  man,  of  the  pig,  of  the  dog,  of  the  fowl,  and  of  the  haddock. 
These  differ  greatly,  but  all  possess  the  two  green  bands  X572  and  X535, 
although  with  varying  intensity.  The  latter  seem  analogous  to  the 
a  (A575)  and  (i  (A.535)  bands  of  oxyhjemoglobin.  Bilirubin  has  no 
specific  spectrum  ;  biliverdin,  when  first  prepared,  shows  no  absorption, 
but  after  exposure  to  the  air  the  band  A638  appears. 

Besides  these,  chloroform  extracts  from  bile  a  solid  substance 
with  a  reddish-brown  reflex,  giving  a  deep  orange  solution  and  hav- 
ing a  characteristic  spectrum.  The  spectra  observed  in  bile  must  be 
due  to  the  superposition  of  the  spectra  of  the  latter  two  pigments,  and 
their  variations  are  explained  by  the  differences  in  the  proportions  of 
the  two  pigments  present.  Diagrams  are  given  of  the  spectra  of  the 
various  species  of  bile  studied.  E.  H. 

Passage  of  Substances  into  the  Human  System  by 
Osmosis.  Louis  Kaiii.enijioug  {Proc.  Amer.  Soc.  Biol.  Chem.,  1907 — 8, 
xxiv — xxvi  ;  J.  Biol.  Chem.,  4). — Saturated  boric  acid  solutions  are 
absorbed  through  the  skin,  and  boric  acid  appears  in  the  urine  within 
a  few  minutes.  Lithium  chloride  diff'uses  through  dead  membranes 
and  also  through  ^living  mucous  niembi'aues  more  readily  than  boric 
acid,  but  it  is  not  absorbed  at  all  through  the  living  skin.     If  the  feet 
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are  soaked  in  citric  acid  the  acidity  of  the  urine  rises,  but  if  hydro- 
chloric or  sulphuric  acids  (decinormal)  are  employed,  the  urine  becomes 
alkaline  within  a  few  minutes,  W.  D.  H. 

Peroxydase  Reaction  of  Milk,  Joseph  H,  Kastle  and  Madison 
B.  Porch  (/,  Biol.  Chem.,  1908,  4,  301— 320),— In  general,  milk 
which  has  been  boiled  or  pasteurised  at,  or  above,  80°  does  not  show 
the  peroxydase  reaction,  whereas  raw  milk  does.  But  there  are  excep- 
tions to  this  rule,  for  all  raw  milk  does  not  give  the  reaction  as  ordin- 
arily carried  out.  The  power  of  milk  to  induce  the  oxidation  of  phenol- 
phthalin  and  other  leuco-compounds  by  hydrogen  peroxide  is  intensi- 
lied  by  phenol,  tlie  three  cresols,  and  ;8-naphthol.  If  these  accelerators 
are  employed,  the  test  is  a  safe  criterion  between  raw  and  cooked 
milk.  Heating  at  70°  for  one  hour  or  at  75°  for  twenty  minutes  destroys 
the  reaction  ;  heating  at  60°  for  twenty  minutes  (a  method  of  pasteuri- 
sation recommended  by  Rosenau  because  it  does  not  destroy  the 
biological  characters  of  milk)  intensifies  it.  Cow's  milk  exhibits  great 
variations  in  peroxydase  activity,  but  as  a  rule  the  power  of  human 
milk  is  less,  except  during  the  colostral  stage.  W,  D.  H, 

Bacterial  Growth  and  Chemical  Changes  in  Milk  Kept  at 
Low  Temperatures.  Mary  E,  Pknnington  {J.  Biol.  Chem.,  1908, 
4,  353 — 394). — Bacteria  in  milk  increase  in  numbers  even  at  a  little 
below  0°,  Clean  milk,  containing  300  organisms  per  c.c.,mayin  a  few 
weeks  contain  some  billions  per  c.c.  The  organisms  which  resist  cold 
are  principally  those  which  form  acid  and  act  on  protein,  B.  formosus, 
R.  solitarius,  and  B.  Ravenel  are  specially  resistant.  The  caseinogen  of 
milk  is  rapidly  digested,  caseoses,  peptones,  and  amino-acids  being 
formed;  50% of  it  may  be  changed  into  soluble  compounds.  The  milk 
has  a  very  high  acid  content;  the  formation  of  acid  and  digestion  of 
caseinogen  are  far  greater  in  cold  storage  than  at  room  temperature. 

W.  D,  H, 

Efficiency  of  Thymol  and  Refrigeration  for  the  Preservation 
of  Urine,  Philip  B,  Hawk  and  Harry  S,  Grindley  {Froc.  Amer. 
Soc.  Biol.  Chem.,  1907 — 8,  ix — x;  J.  Biol.  Chem.,  4:). — Urine  to  which 
a  little  thymol  has  been  added  and  kept  in  cold  storage  (7 — 10^)  shows 
no  change  in  ammonia,  creatinine,  uric  acid,  urea,  or  total  nitrogen 
after  twenty-four  hours.  After  ninety-six  hours,  the  ammonia  rises 
by  2-8%  and  the  urea  falls  by  3-6%.  W,  D.  H. 

Mechanism  of  Salt  Glycosuria.  Frank  P.  Underhill  and 
Israel  S.  Kleiner  {J.  Biol.  Chem.,  1908,  4,  395 — 402,  Compare 
Abstr.,  1906,  ii,  186,  243). — Ptenewed  investigation  has  afforded  no 
occasion  to  modify  the  views  previously  expressed  by  the  authors 
regarding  the  mechanism  of  salt  glycosuria.  Under  appropriate 
conditions  in  the  rabbit,  glycosuria  due  to  renal  permeability  induced 
by  sodium  chloride  injections  can  be  inhibited  by  injections  of 
calcium  chloride.  If  calcium  chloride  is  given,  glycosuria  fails  to  be 
evinced  even  when  free  sugar  is  injected  in  addition.         W,  D,  H. 
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Excretion  of  Hexamethylenetetramine  in  Bile  and  Pan- 
creatic Juice.  S.  J.  Crowe  {Proc.  Amer.  Soc.  Biol.  Chem.,  1907 — 8, 
XXXV — xxxvi ;  J.  Biol.  Chem.,  4). — After  giving  hexamethylene- 
tetramine (urotropine)  by  the  mouth  to  dogs,  it  was  excreted  in 
quantity  both  in  bile  and  pancreatic  juice.  It  also  passes  into  the 
cerebro-spinal  fluid.  W.  D.  H. 

Influence  of  Meat  on  the  Dimethylaminobenzaldehyde 
Reaction  of  Urine.  Christian  A.  Herter  (/.  Biol.  Chem.^  1908, 
4,  403 — 405). — The  cherry-red  coloration  of  the  urine  induced  by  an 
acid  solution  of  Ehrlich's  aldehyde  is  particularly  strong  in  certain 
affections  of  the  digestive  tract.  Bauer  considers  that  the  reaction 
depends  on  urobilinogen  ;  it  is  also  augmented  by  giving  scatole,  and 
indole-acetic  acid  in  concentrated  urine  may  also  give  the  reaction. 
The  exact  mechanism  of  the  reaction  is  far  from  clear,  and  the 
substances  which  produce  it  are  probably  numerous.  It  is  always 
intensified  both  in  dog's  and  human  urine  by  the  giving  of  meat, 
especially  beef.  Liebig's  extract  intensifies  it  somewhat.  Feeding  on 
blood  has  no  effect,  but  the  white  flesh  of  fish,  or  ground  beef 
thoroughly  washed  from  pigments,  does  not  induce  the  reaction. 

W.  D.  H. 

Indole-acetic     Acid     as     the     Chroniogen     of    Urorosein. 

Christian  A.  Herter  (/.  Biol.  Chem.,  1908,  4,  253— 258).— A. 
crystalline  substance  obtained  from  the  urine  of  a  patient  suffering 
from  a  peculiar  type  of  intestinal  bacterial  putrefaction  was  found  to 
give  reactions  identical  with  those  of  indole  acetic  acid.  Both  form 
scatole  and  carbon  dioxide  when  heated,  and  give  Nencki  and  Sieber's 
urorosein  reaction.  Bacteriologists  who  employ  the  nitrite  reaction 
for  indole  should  not  confound  indole-acetic  acid  with  indole.  The  test 
for  indole  .shoiild  never  be  made  except  in  the  distillate.     \V.   D.  H. 

Hsemaphseic  Reaction  of  Urines.  Emile  Dufau  {J.  Pharm. 
Chim.,  1908,  [vi],  27,  333—336;  Bull.  Soc.  chim.,  1908,  [iv],  3, 
460 — 462). — The  reaction,  formerly  called  hsemaphoeic,  which  consists 
in  the  production  of  a  reddish-brown  colour  when  nitric  acid  is  poured 
on  urine,  is  due  to  the  super-position  of  a  yellow  coloration,  caused,  at 
least  in  part,  by  urobilin,  and  of  a  red  coloration,  due  to  an  unknown 
substance.  G.  B. 

Effect  of  Ether  Anaesthesia  on  Nitrogen  Excretion.  Philip 
B.  Kawk  {J.  Biol.  Chem.,  1908,  4,  321 — 352). — Ether  anjesthesia  in 
dogs  increases  the  output  of  nitrogen  during  the  twenty-four  to  forty- 
eight  hours  following  the  narcosis  ;  the  longer  the  duration  of  the 
anaesthesia  the  greater  is  this  increase,  but  the  actual  amount  varies 
greatly  in  different  animals.  Even  in  the  same  animal,  the  effect  of 
anjesthesia  is  different  at  different  times,  in  some  cases  even  leading 
to  a  decrease  in  nitrogen  excretion.  Ether-narcosis  has  no  effect  on 
the  fieces.  The  practical  outcome  of  this  is  that  in  metabolism  ex- 
periments, if  ether  anresthesia  is  employed,  the  figures  for  nitrogen 
output  are  untrustworthy ;  check  experiments  on  the  influence  of  the 


r 


PHYSIOLOGICAL   CHEMISTRY.  411 

anesthesia  alone  are  difficult,  seeing  how  great  is  the  variability  of 
the  result  even  in  the  same  animal.  W.  D.  H. 

Pats  and  Lipoids  of  Malignant  Hypernephromas.  H.  Gideon 
Wells  {Proc.  Amer.  Soc.  Biol.  Chem.,  1907 — 8,  xxii;  J.  Biol. 
Chem.,  4). — These  tumours  show  a  high  content  of  lecithin  and 
cholesterol,  and  are  probably  of  adrenal  origin.  W.  D.  H. 

Chemo-therapeutic  Trypanosome  Studies.  Paul  Ehrlich  [in 
part  with  E.  Franke]  {Chem.  Zentr.,  1908,  i,  60 — 61 ;  from  Berl.  klin. 
Woch.,  1907,  44,  Nr.  9 — 12). — In  infectious  diseases,  a  drug  can  only  be 
of  use  if  it  is  taken  up  more  readily  by  the  parasite  than  by  the  organism, 
that  is,  if  it  is  more  bacteriotropous,  or  aetiotropous  (Hans  Meyer), 
than  organotropous.  In  general,  bacteria  are  more  resistant  than  the 
organism,  but  many  protozoa  take  up  dyes  (such  as  methylene-blue) 
more  readily,  so  that,  for  instance,  trypan-red  (from  1  mol.  tetrazotised 
benzidinemonosulphonic  acid  and  2  mols.  sodium  naphthylamine- 
3  :  6-disulphonate)  is  active  against  trypanosomes.  Some  amino-  and 
hydroxy-derivatives  of  trypan-red  are  more  active  than  the  original 
substance. 

Triphenylmethane-dyes,  derived  from  rosaniline  by  alkylation  of 
the  amino-groups,  are,  to  trypanosomes,  but  slightly  more  aetiotropous 
than  organotropous,  and  hence  of  no  therapeutic  value. 

Substances  derived  from  dyes,  alkaloids,  phenols,  &c.,  by  the  intro- 
duction of  acid  groups,  or  of  phenolic  hydroxyl  groups,  are  less  toxic 
than  the  parent  substances,  and  may  be  without  action  on 
trypanosomes. 

The  action  of  atoxyl  (sodium  p-aminophenylarsinate)  on  trypanosomes 
is  also  discussed.  G.  B. 

Chemical  and  Physiological  Properties  of  a  Solution  of 
Hydrochloric  Acid  and  Sodium  Chloride.  Amos  W.  Peters 
{FrocjAmer.  Soc.  Biol.  Chem.,  1907 — 8,  xxviii;  J.  Biol.  Chem.,  4). — 
The  lethal  concentration  of  hydrochloric  acid  for  protozoa  is  lowered 
by  the  addition  of  a  concentration  of  sodium  chloride,  which,  in  itself, 
is  harmless.  Colorimetric  experiments  favour  the  hypothesis  that 
this  is  due  to  the  increased  acidity  of  the  mixture.  W.  H.  D. 

Action  of  Caesium  on  the  Normal  and  Patty  Heart.  Yittorio 
ScAFFiDi  (C/iem.  Zentr.,  1908,  i,  659  ;  ivom.  Arch.  Farm,  sperim., 1907,  6, 
631 — 652). — The  injection  of  a  centi-normal  solution  of  caesium  chloride 
into  the  muscles  or  under  the  skin  increases  the  work  of  the  heart  in 
frogs  and  tortoises.  As  a  similar  action  occurs  with  fatty  hearts,  it  is 
considered  that  the  favouring  action  is  not  entirely  on  the  heart 
muscle,  but  also  on  the  nervous  system.  W.  D.  H. 

Influence  of  Potassium  Cyanide  on  Nitrogen  Excretion  in 
Dogs.  William  H.  Welker  [Froc.  Amer.  Soc.  Biol.  Chem.,  1907 — 8, 
xxxi ;  /.  Biol.  Chem.,  4). — Experiments  on  six  dogs  failed  to  show  any 
alteration  in  the  partition  of  nitrogen  among  the  urinary  constituents 
after  subcutaneous  dosage  with  potassium  cyanide.  W.  D.  H. 


412  ABSTRACTS   OF   CHEMICAL  PAPERS. 

Physiological  Action  of  Atropine  and  Allied  Alkaloids. 
W.  Webster  (Bio-Chem.  J.,  1908,  3,  129— 145).— In  dogs,  atropine, 
hyoscine,  hyoscyamine,  scopolamine,  and  daturine  produce  a  fall  of 
blood  pressure.  This  is  due  to  action  on  the  heart  substance,  leading 
to  a  lessening  of  the  cardiac  output.  Some  degree  of  immunity  is 
produced  by  repeated  doses.  In  small  doses,  the  respiration  is  made 
quicker  and  deeper  ;  large  doses  paralyse  it.  The  treatment  of  chloro- 
form poisoning  by  atropine  is  not  recommended.  Adrenaline  is  better, 
although  its  utility  is  limited.  W.  D.  H. 

The  Constipating  Action  of  Morphine.  Rudolf  Magnus 
{PJluger's  Archiv,  1908,  122,  210 — 250).— The  experiments  were  per- 
formed on  cats,  dogs,  and  rabbits  by  Cannon's  Rontgen  ray  method. 
The  constipating  action  of  morphine  or  of  tincture  of  opium  is  almost 
entirely  due  to  the  delay  produced  in  the  stomach  ;  the  emptying  of 
the  stomach  is  delayed  from  three  to  7 — 25  hours.  The  passage  through 
the  cardiac  orifice  of  the  stomach  is  also  difficult.  W.  D.  H. 

Physiological  Actions  of  Yohimbine.  On  the  "  Fly-catching 
Reflex."  J.  A.  Gunn  {Quart.  J.  Exp.  Physiol,  1908,  1,  111 — 114). 
On  Medullated  Nerve.  John  Tait  and  J.  A.  Gunn  {ibid., 
191 — 202). — A  sub-lethal  dose  of  yohimbine  in  frogs  causes  a  hyper- 
sensitiveness  of  the  centre  involved  in  the  snapping  or  fly-catching 
reflex,  similar  to  that  said  to  have  been  produced  by  the  removal  of 
the  cerebrum.  Its  action  on  nerve  resembles  (with  certain  differences) 
that  of  anaesthetics,  low  temperature,  and  asphyxia.  The  abolition  of 
conductivity  is  gradual,  the  refractory  period  is  prolonged,  and  fatigue 
changes  may  be  demonstrated ;  recovery  from  fatigue  is,  however, 
extremely  rapid ;  a  few  seconds'  rest  abolishes  it.  W.  D.  H. 

Toxicity  of  Silver  Salts  to  Fishes,  Luciano  Pigorini  {Chem. 
Zentr.,  1908,  i,  56  ;  from  Arch.  Farm,  sperim.,  1907,  6,  530—547).— 
Silver  salts  ai-e  toxic  even  at  great  dilution  ;  the  lethal  doses  of  the 
fluoride,  nitrate,  and  lactate  are  in  the  ratio  1:2:5.  G.  B. 

Lead  Poisoning  and  its  Detection.  P.  Schmidt  {Arch. 
Hygiene,  1907,  63,  1—22).— When  per  million  of  red  blood 
corpuscles  there  are  more  than  one  hundred  containing  basophil 
granules,  chronic  lead  poisoning  may  be  suspected ;  this  affords 
valuable  assistance  in  diagnosis.  G.  B. 

Antitoxic  Globulin.    I.    Edwin  J.  Banzhaf.    II.    E.  J.  Banzhaf 

and  Robert  H.  Gusson  {Proc.  Amer.  Sci.  Biol.  Chem.,  1907 — 8,  xi — xii, 
xii — xiv  ;  J.  Biol.  ChcDi.,  4). — From  a  comparison  of  nitrated  plasma 
and  the  anti-diphtheritic  globulin  solutions  and  their  fractions,  it 
appears  that  the  antitoxic  unit  is  not  impaired  by  the  elimination  of 
albumins  and  other  non-antitoxic  proteins  by  the  methods  of  salting- 
out  and  dialysis.  The  euglobulin  is  not  increased  relatively  to  the 
total  globulin  in  horse's  blood  during  immunisation.  W.  D.  H. 

Action  of  Various  Chemical  Reagents  on  the  Virus  of 
Rabies.  Clauj)I0  Fkrmi  {Arch.  Hygiene,  1907,  63,  315—330). — 
The  viru.s  is  most  susceptible  to  mercuric  chloride,  being  destroyed  in 
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half-an-hour  at  a  concentration  of  1  :  130,000  ;  next  come  silver  salts,  and 
then  copper  sulphate,  mineral  acids,  and  certain  aniline  dyes  ;  phenol 
has  only  a  feeble  destructive  action. 

Cocaine  and  holocaine  are  without  action  on  the  virus,  and  can  be 
used  in  therapeutic  injections ;  the  virus  preserves  its  activity  in 
glycerol  for  twenty  days,  but  not  much  longer.  G.  B. 

Toxolecithides.  A.  Minz  {Biochem.  Zeitsch.,  1908,  9,  357—381). 
— The  haemolytic  action  which  cobra  poison  exerts  on  blood  corpuscles 
of  certain  species  only  in  the  presence  of  lecithin  is  inhibited  by  the 
presence  of  cholesterol,  and  investigations  were  undertaken  to  deter- 
mine whether  the  cholesterol  acts  on  the  cobra  poison  (the  prolecithide), 
the  lecithin,  or  the  combination  of  the  two  substances  (the  toxolecithide). 
One  c.c.  of  a  warm  saturated  solution  of  cholestei-ol  was  thrown  into 
9  c.c.  of  water.  The  suspension  thus  formed  was  treated  in  different 
experiments  with  the  prolecithide,  the  lecithin,  and  the  toxolecithide 
solutions.  The  mixtures  were  then  filtered,  and  the  hsemolytic  actions 
investigated,  in  the  case  of  the  prolecithide,  after  addition  of  lecithin, 
and  in  the  case  of  lecithin,  after  the  addition  of  prolecithide.  It  was 
found  that  cholesterol  removes  from  solution  the  lecithide,  the  pro- 
lecithide, and,  to  a  minor  degree,  lecithin  itself.  The  combination  of 
prolecithide  with  cholesterol  takes  place  in  a  very  short  time ;  after 
some  hours,  a  further  combination  appears  to  take  place ;  the  reaction 
does  not  appear  to  be  a  simple  one. 

The  neurotoxic  action  of  cobra  poison  is  not  influenced  by  cholesterol ; 
this  substance  may  serve  possibly,  for  this  reason,  for  the  separation  of 
the  neurotoxin  from  the  hsemolysin.  In  the  viper  poison,  the  hsemo- 
rhagin  is  not  influenced  by  cholesterol,  whereas  the  hsemolysin  com- 
bines ;  the  former  is,  however,  destroyed  by  hydrochloric  acid,  whereas 
the  latter  remains  intact.  These  facts  indicate  the  presence  of  two 
different  components  in  the  viper  poison.  S.  B.  S. 
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Influence  of  Potassium  Cyanide  on  the  Respiration  of 
Aspergillus  niger,  with  Remarks  on  the  Mechanism  of  the 
Action  of  Hydrocyanic  Acid.  G.  Schroeder  {Chem.  Zentr., 
1908,  i,  276  ;  from  Jahrb.  wiss.  Bot.,  1907,  44,  409—481;  Naturw. 
Eundsch.,  1907,  22,  600— 602).— The  amount  of  carbon  dioxide  given 
off,  and  of  oxygen  taken  up,  by  Asjjergillus  is  diminished  by  potassium 
cyanide,  but,  if  the  poison  does  not  act  for  too  long  a  time,  a  complete 
return  to  normal  respiration  can  take  place.  The  action  of  potassium 
cyanide  on  respiration  is  a  primary  one,  unlike  that  of  ether.     G.  B. 

Production    of    Ammonia    by    Bacteria.       Berghaus     {Arch. 
Hycjiene,  1907,   64,   1 — 32). — The    saprophytic    organisms    examined 
VOL.  xciv.  ii.  28 
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produced  much  more  ammonia  than  the  pathogenic  species.  The  in- 
crease of  combined  ammonia  in  the  culture  fluid  is  especially  marked 
after  the  second  week,  and  is  due  to  a  greater  production  of 
phosphoric,  carbonic,  and  other  acids,  so  that  less  ammonia  escapes  ; 
about  this  time,  most  cultures  begin  to  form  a  sediment  which 
retains  much  ammonia. 

The  greatest  production  of  ammonia  observed  was  17*4%  of  the 
available  nitrogen.  With  killed  cultures,  a  formation  of  ammonia  by 
enzymes  could  be  demonstrated.  G.  B. 

The  Decomposition  and.  Formation  of  Lactic  Acid  by 
Micro-organisms.  Kichard  Meissner  {Bied.  Zentr.,  1908,  37, 
215 — 216  ;  from  Ber.  k.  Wiirttemh.  Weinhauversuchsanst.,  1904). — Of  the 
nine  moulds  examined,  six  readily  consumed  lactic  acid,  whilst  the 
others  did  not ;  small  amounts  of  volatile  acids  were  formed  during  the 
process.  Malic,  succinic,  tartaric,  and  citric  acids  cau  all  be  converted 
by  some  of  the  moulds,  such  as  Penicillium  glaucum,  Aspergillus  niger, 
and  Botrytis  cinerea,  into  lactic  acid.  E.  J.  R. 

The  Influence  of  Sterilisation  on  "  Kalkstickstoff " 
Solutions.  Hubert  Kappen  {Gentr.  Bakt.  Par.,  1908,  ii,  20, 
704 — 715). — It  is  generally  assumed  in  investigations  on  the 
decomposition  of  calcium  cyanamide  by  bacteria  that  the  preliminary 
sterilisation  of  the  solution  does  not  cause  decomposition,  or  only  a 
slight  production  of  dicyanodiamide  and  calcium  hydroxide,  thus : 
(CN-NH)2Ca  +  2H20  =  02N2(NH2).,  +  Ca(OH)2;  this  decomposition  is 
not  supposed  materially  to  effect  the  observed  changes,  since  dicyano- 
diamide is  not  acted  on  by  bacteria.  The  author  controverts  this 
view,  and  quotes  as  evidence  of  the  complexity  of  the  effect  of  heat  the 
work  of  Hallwachs  (Annalen,  1870,  153,  293),  showing  that  dicyano- 
diamide is  decompo.sed  by  lime  to  form  aminodicyanic  acid,  which  again 
undergoes  further  changes.  In  no  circumstances  should  "  kalkstick- 
stoff "  solutions  be  sterilised  by  boiling  ;  instead,  the  solid  substance 
should  be  sterilised  by  dry  heat,  and  the  other  constituents  of  the 
solution  in  the  ordinary  way.  E.  J.  R. 

The  Decomposition  of  Calcium  Cyanamide.  Huhert  Kappen 
(Bied.  Zentr.,  1908,  37,  204—205  ;  from  Fiihling's  Landw.  Ze.it.,  1907, 
Heft  4).' — Lohnis  has  stated  that  a  preliminary  heating  of  calcium  cyan- 
amide favours  the  action  of  bacteria,  but  the  author  is  unable  to  confirm 
this.  Dicyanamide  and  dicyanodiamide  are  only  veiy  slightly,  if  at 
all,  attacked  by  the  soil  organisms  ;  cyanamide,  however,  is  readily 
decomposed,  apparently  more  .so  than  calcium  cyanamide. 

E.  J.  R. 

On  the  Relation  of  Soil  Bacteria  to  the  Decomposition  of 
Nitrogenous  Oi'ganic  Matter.  Conrad  Hoffmann  {Bifd.  Zentr., 
1908,  37,  219 — 220;  from  2'M'd  Annual  Report  Ayric.  Exj>t.  IStat.  Univ. 
Wisconsin,  1906,  120). — An  account  of  some  i)reliminary  experiments 
on  the  relation  betvveen  the  b.ictorial  flora  of  the  soil  and  the 
decomposition  of  various  added  nitrogenous  compounds,  especially  dried 
blt)od,    bran,    bone-meal,    and    peat.      The    rate    of    decomposition    is 
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proportional  to  the  number  of  bacteria  present,  and  is  therefore 
greater  in  soils  containing  large  numbers  of  bacteria,  such  as  peaty 
soils  or  loams,  than  in  sandy  soils,  where  the  bacterial  content  is 
smaller.  Formation  of  ammonia  precedes  nitrification,  and  distinct 
amounts  of  ammonia  could  always  be  detected  in  very  fruitful  soils. 
The  dried  blood  and  the  bran  were  found  to  decompose  more  rapidly 
than  the  bone-meal  or  the  peat.  E.  J.  R. 

Solvent  Action  of  Soil  Bacteria  on  the  Insoluble  Phosphates 
of  Raw  Bone-Meal  and  Natural  Raw  Rock  Phosphate. 
Walter  G.  Sackett,  Andrew  J.  Patten,  and  Charles  W.  Brown 
{Centr.  Bakt.  Par.,  1908,  ii,  20,  688— 703).— The  authors  find  that 
numerous  organisms,  which  are  not  specific  acid  producers,  are  capable 
of  dissolving  a  certain  amount  of  the  phosphates  present  in  bone,  and 
a  smaller  amount  of  those  present  in  mineral  phosphate.  The  greatest 
effect  was  seen  when  the  organisms  were  inoculated  with  a  culture 
solution  made  up  of  sodium  chloride,  potassium  sulphate,  and  ferrous 
sulphate,  with  asparagine  as  the  source  of  nitrogen  and  containing 
also  bone  meal.  When  peptone  was  used  as  the  source  of  nitrogen, 
less  phosphoric  acid  was  found  in  the  solution,  and  a  still  smaller 
quantity  was  dissolved  when  meat  extract  and  peptone  were  used. 

The  organisms  employed  were  B.  subtilis,  B.  mycoides,  B.  proteus 
vulgaris,  and  B.  coli  communis,  as  well  as  several  agar  cultures  from 
garden  soil.  In  a  few  cases,  it  was  found  that  the  culture  had 
consumed  a  greater  amount  of  phosphate  than  it  had  dissolved. 

The  next  series  of  experiments  was  made  with  acid- producing 
organisms,  B.  acidi  lacti  and  "  mother  of  vinegar  "  being  tried.  When 
inoculated  respectively  into  milk  and  into  fermented  wort,  these 
yielded  liquids  having,  as  might  be  expected,  a  strong  solvent  action 
on  the  phosphates. 

The  influence  of  the  medium  was  next  investigated.  Organisms 
inoculated  into  an  agar  medium  containing  also  magnesium  and 
ammonium  sulphates  did  not  exert  any  solvent  action  on  either  calcium 
carbonate,  di-  or  tri-calcium  phosphate,  bone-meal,  or  mineral  phosphate. 
When  sugar  was  added,  the  phosphates  were  attacked,  as  also  when 
meat  extract  was  added,  but  the  action  was  then  much  reduced. 

The  results  are  regarded  as  preliminary,  but  they  tend  to  show  that 
the  solvent  action  of  micro-organisms  on  phosphates  is  not  entirely 
the  result  of  any  secretion  of  acid  specific  to  the  organism,  although 
it  is  greatly  increased  when  such  an  acid  is  present.  The  carbon 
dioxide  liberated  by  the  organism  appears  to  be  a  factor  of  importance. 

E.  J.  R. 

The  Influence  of  Micro-organisms  on  the  Utilisation  of  the 
Potassium  in  Leucite  by  Plants.  Sante  de  Grazia  and  G. 
Camiola  {Bied.  Zentr.,  1908,  37,  207  ;  from  Staz.  sperim.  agrar. 
ital.,  1906,  39,  829). — When  leucite  is  introduced  into  a  culture 
solution  inoculated  with  certain  moulds,  it  is  attacked  and  dissolved. 
The  amounts  of  potassium  present  in  the  various  solutions  at  the  end 
of  the  experiment  were  found  to  be  :  in  the  control,  0'0365  ;  in  a 
solution  inoculated  with  Aspergillus  niger,  0'0758,  Penicillium  glaucum^ 
0-0895,  F.  brevic,  0-0851,  unknown  mould,  0-0905.  E.  J.  R. 

28—2 
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Can  Betaine  be  Regarded  as  a  Source  of  Nitrogen  for 
Yeast  ?  Vladimie  Stanek  and  Old.  Miskovsky  {Chem.  Zentr., 
1908,  i,  146  ;  from  Zeilsch.  ges.  Brauwesen,  1907,  30,  566—568).— 
Brewery  and  distillery  yeasts  cannot  use  betaine  as  a  source  of 
nitrogen  when  cultivated  in  inorganic  nutrient  solutions  to  which 
dextrose  has  been  added.  O.  B. 

Behaviour  of  Cultivated  Varieties  of  Yeast  in  Composite 
Nutrient  Solutions.  Wilhelm  Henneberg  {Ghem.  Zentr.,  1908,  i, 
56—57;  from  Woch.  Brauerei,  1907,  24,  542—546,  575—579, 
581—586,  596—601,  609—613,  618— 620).— Seven  varieties  of  yeast, 
from  breweries  and  distilleries,  were  examined  in  solutions  containing 
ammonium  salts,  asparagine,  peptone,  and  a  variety  of  salts.  In  acid 
solution,  the  cells  die  r.iore  rapidly  than  in  neutral  or  in  alkaline 
solution.  The  flocculation  of  top  fermentation  yeact  is  less  than  that 
of  bottom  fermentation  yeast,  but  the  difference  is  only  relative. 
The  latter  kinds  are  less  resistant.  Addition  of  chalk,  gypsum,  sodium 
carbonate,  or  potassium  phosphate  increases  the  yield  of  alcohol ; 
addition  of  calcium  lactate  hastens  fermentation.  The  increase  in 
acidity  after  all  the  sugar  has  been  fermented  increases  with  increase 
in  the  sugar  concentration.  Crystals  of  calcium  oxalate  were  never 
observed.     Morphological  and  other  characteristics  are  also  divscussed. 

G.  B. 

The  Production  of  Succinic  Acid  during  Alcoholic 
Fermentation.  Felix  Ehrlich  {Bied.  Zentr.,  1908,  37,  197;  from 
Zeitsch.  Spiritusinduslr.,  1907,  327). — The  author  shows  that  under 
certain  conditions  glutamic  acid  is  converted  by  feiraentation  into 
succinic  acid  ;  this  happens  when  the  yeast  cells  are  insufficiently 
supplied  with  ammonia,  and  is  apparently  the  result  of  the  organisms 
attacking  the  acid  for  its  nitrogen.  The  process  is  considered  to 
be  glutamic  acid  — >-  hydroxyglutaric  acid  — >-  formic  acid  and  the 
semialdehyde  of  succinic  acid  — >-  succinic  acid.  The  author  suggests 
that  the  succinic  acid  formed  during  fermentation  may  arise  in  this 
way.  E.  J.  R. 

Anaerobic  Respiration  Without  the  Formation  of  Alcohol. 
II.  S.  KosTYTSCHEFF  {Ber.  Deut.  hot.  Ges.,  1908,  26a,  167—177. 
Compare  Abstr.,  1907,  ii,  571). — M^hen  a  current  of  hydrogen  is 
passed  through  the  juice  of  Agaricus  campestris,  obtained  by  means 
of  a  Buchner  press,  considerable  quantities  of  carbon  dioxide  are 
evolved,  but  not  a  trace  of  alcohol  ;  with  a  current  of  air,  more  carbon 
dioxide  is  evolved  (about  twice  as  much).  The  pressed  juice  contained 
no  unbroken  cells;  sterility  was  ensuied  by  an  addition  of  sodium 
fluoride,  or,  preferably,  of  quinine  hydrochloride.  The  prossetl  juice 
does  not  reduce  Fehling's  solution,  as  alcotiol  is  not  even  produced  on 
the  addition  of  dextrose  to  the  juice;  it  follows  that  Agaricus  Aoes  not 
contain  zymase,  and  that,  in  this  case,  anaerobic  respiration  has  no 
connexion  with  alcoholic  fermentation.  G.  B. 

The  Respiratory  Pigments  of  Plants.  Wladimiu  Palladin  {Ber. 
Deut.  hot.  Ges.,  1908,  26a,  125—132  ;  Zeitsch.  p/ii/siol.  Chem.,  1908,  65, 
207 — 222). — During  the  autolysis  of  germinating  wheat,  kept  under 
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chloroform  water,  a  chromogen  is  formed,  which  oxidises  at  the  surface 
of  the  liquid  to  a  blackish-brown  pigment,  similar  to  that  which  gives 
black  bread  its  colour,  and  to  the  black  pigments  formed  in  plant 
juices  by  laccase  and  by  tyrosinase  (compare  Bertrand,  Abstr.,  1907, 
ii,  716). 

It  is  now  suggested  that  these  pigments  are  formed  from  anaerobic 
precursors  by  oxidation  with  molecular  oxygen  during  respiration,  and, 
in  order  to  bring  out  a  physiological  resemblance,  the  name  phyto- 
haematin  is  proposed  for  the  members  of  this  class  of  pigments.  On 
this  view,  the  process  of  respiration  is  primarily  anaerobic,  and  results, 
for  instance,  in  the  production  of  alcohol  and  other  substances,  and  of 
carbon  dioxide  and  water.  The  absorption  of  oxygen  is  merely  due  to 
a  secondary  oxidation  of  some  of  the  products  of  fission.  G.  B. 

Chemical  Processes  Accompanying  the  Germination  of 
Seeds.  Francesco  Scurti  and  A.  Parhozzani  {Gazzetta,  1908,  38, 
i,  216—227.  Compare  Abstr.,  1907,  ii,  803).— The  products  of  the 
proteolytic  changes  occurring  in  sunflower  seeds  digested  at  30°  with 
water  containing  acetic  acid  have  been  compared  with  the  nitrogenous 
compounds  found  in  the  etiolated  shoots  of  the  same  seeds.  In  both 
cases  the  following  compounds  were  identified  :  xanthine,  hypoxanthine, 
arginine,  histidine,  lysine,  and  choline,  in  addition  to  which  the  digested 
seeds  contained  a  small  proportion  of  tyrosine.  The  conclusion  is  drawn 
that  in  so  far  as  the  proteins  are  concerned,  natural  germination  consists 
of  an  ordinary  proteolysis  quite  analogous  to  that  produced  by  the 
action  of  the  isolated  enzymes  on  the  isolated  proteins,  and  that  such 
natural  germination  can  be  readily  reproduced  artificially.  Further, 
in  artificial  germination,  the  alterations  which  the  proteins  undergo 
can  be  limited  to  simple  hydroljtic  actions,  the  partial  or  total 
disappearance  of  the  products  of  proteolysis,  such  as  occur  in  the  latter 
stages  of  natural  germination,  being  thus  avoided. 

In  the  authors'  experiments,  no  asparagine  was  formed  during  the 
digestion  of  the  sunflower  seeds  or  during  the  initial  period  of  their 
natural  germination,  although  it  made  its  appearance  during  the  more 
advanced  stages  of  the  germinative  process.  This  observation  confirms 
Schulze's  view  that  asparagine  is  not  a  direct  product  of  the  reso- 
lution of  proteins,  but  is  a  secondary  product  formed  by  special  trans- 
formations at  the  expense  of  the  primary  products.  T.  H.  P. 

Physiological  Function  of  Potassium  in  Vegetable  Organs. 
Julius  Stoklasa  {Chem.  Zentr.,  1908,  i,  746—747;  from  Zeitsch. 
landw.  Versuchswes.  Oesterr.,  1908,  11,  52 — 61). — The  chlorophyll 
of  sugar  beet  and  barley  was  found  to  contain  0*43  and  057%  of 
KgO.  The  amounts  of  sucrose  and  starch  produced  per  1  gram  of 
potash  are  25 — 27  and  23 — 25  grams  respectively.  N.  H.  J.  M. 

Vegetation  of  Odoriferous  Plants.  Successive  Conditions 
of  Plant  Constituents  during  the  Normal  Development  of  a 
Perennial  Plant.  Eouke-Bertrand  Fils  {Chem.  Zentr.,  1908,  i, 
476 — 477  ;  from  Wiss.  industr.  Ber.  Roure-Bertrand  Fits,  1907, 
[ii],  6,  3  —  14.     Compare  Abstr.,  1907,  ii,  905). — In  perennial  plants 
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there  is  a  migration  of  organic  substances  from  the  leaves  to  the 
flowering  portions.  With  the  approach  of  winter,  however,  there  is 
also  a  migration  to  the  roots.  N.   H.  J.  M. 

Bndo-  and  Bcto-invertase  of  the  Date.  A.  E.  Vinson  {Ptoc. 
Amer.  Soc.  Biol.  Chem.,  1907 — 8,  xxviii — xxx  ;  J.  Biol.  Chem.,  4). — 
The  invertase  of  the  date  cannot  be  extracted  by  solvents  until  the 
fruit  ripens,  although  the  green  fruit  tissues  are  very  active  when 
placed  in  a  sugar  solution.  Tannin  does  not  retard  the  action.  The 
following  theory  is  put  forward.  The  endo-enzyme  forms  an  insoluble 
combination  with  some  constituent  of  the  protoplasm  without  modi- 
fying its  catalytic  properties.  This  is  independent  of  the  life  or  death 
of  the  protoplasm.  It  is  usually  released  on  maturity,  possibly  by 
autolysis,  but  may  be  liberated  by  external,  physical  or  chemical 
influences,  which  destroy  the  integrity  of  the  cell.  A  similar  view  is 
advanced  in  relation  to  Buchner's  zymase.  W.  D.  H. 

Chemical  Examination  of  Micromeria  Chamissonis  (Yerba 
Buena).  Frederick  B.  Power  and  Arthur  H.  Salway  {J.  Amer. 
Chem.  Soc,  1908,  30,  251 — 265). — An  account  of  the  examination 
of  the  entire  air-dried  plant,  Micromeria  Chamissonis  or  Yerba 
Buena,  which  is  indigenous  to  the  Pacific  Coast  of  the  United 
States. 

On  distillation  with  steam,  an  essential  oil  was  obtained  in  quantity 
amounting  to  0'16%  of  thr>  weight  of  the  air-dried  plant.  This  oil 
has  a  pale  yellowish-brown  colour,  an  aromatic  mint-like  odour, 
D20  0-9244,  and  a^  22°48'  in  a  100  mm.  tube. 

The  alcoholic  extract  of  the  plant  was  found  to  contain  the  following 
substances. 

Xanthomicrol,  Q^^-^qO ^(Oli.)^,  m.  p.  225°,  a  phenolic  compound, 
which  forms  slender,  lemon-yellow  needles,  and  yields  a  diacetyl 
derivative,  m.  p.  116°.  This  substance  is  present  to  the  extent  of 
0-02%  of  the  air-dried  plant. 

An  alcohol,  micromerol,  039H5,03*OH,2H20,  m.  p.  277°,  forms 
colourless  needles,  and  has  [ajp  -1-57°;  its  acetyl  derivative,  m.  p. 
188°,  has  [a]D-l-47'l°,  and  the  methyl  ether,  Cg3H5^03'OMe,HoO,  has 
m,  p.  116 — 117°,  or,  when  anhydrous,  m.  p.  167°.  This  substance 
forms  about  0  25%  of  the  air-dried  plant. 

An  alcohol,  micromeritol,  C^^B.^^0^{0'R)^,2B.f>,  m.  p.  294—296°, 
crystallises  in  colourless  needles,  has  [a]o-f  61*4°,  and  corresponds  with 
about  0  05%  of  the  air-dried  plant ;  its  mono-  and  di-acetyl  derivatives 
have  m.  p.  255°  and  204°  respectively. 

Among  other  substances  present  may  be  mentioned  hentriacoutane, 
m.  p.  66—67°,  about  0-05%  ;  a  phytosterol,  C^^Ii.^f>,B.f>,  m.  p.  135°; 
glycerides  of  palmitic,  arachidic,  and  beheuic  acids  ;  free  formic,  acetic, 
and  butyric  acids,  and  dextx'ose. 

The  plant  does  not  exert  any  marked  physiological  activity. 

E.  G. 

Root  of  Rheum  Rhaponticum  and  Austrian  Rhubarbs. 
Oswald  Hksse  {J.  pr.  Chem.,  1908,  [ii],  77,  321—352.  Compare 
Abstr.,  1900,  i,  41  ;  Gilson,  Bull.  Acad.  roy.  med.  Belg.,  1903; 
Tschirch  and  Christafoletti,  Abstr.,  1905,  ii,  851). — The  roots  of  lih^nm 
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Rhaponticum,  1904,  and  of  R.  Austriacum,  1905,  1906,  1907,  have  been 
invest!^' ated.  Each  was  powdered,  dried,  extracted  with  ether  and 
then  with  acetone,  and  from  these  extracts  various  fractions  were 
obtained.  Practically  the  same  products  were  obtained  from  each 
root. 

The  products  isolated  were  rhapontin,  anhydrorhapontigenin, 
chrysophanic  acid  and  its  methyl  ether  (I),  rhabarberon,  chrysaron  and 
its  methyl  ether,  glycochrysaron,  gallic  acid,  and  rhapontic  acid.  The 
hydi'olysis  of  certain  fractions  pointed  to  the  presence  of  chrysophanin 
and  glucogallin.  Tschirch  and  Christofoletti's  chrysopontin  and 
chry!>orhapontin  were  not  obtained.  It  is  probable  that  the  former 
was  impure  rhabarberon  and  the  latter  chrysophanic  acid.  Rhapontin, 
Cg^Hg^Oy,  may  be  obtained  fairly  pure  by  crystallisation  from  dilute 
acetic  acid,  or  quite  pure  by  the  hydrolysis  of  its  hexa-acetyl  deriv- 
ative. It  forms  colourless  needles,  begins  to  turn  brown  at  215°,  and 
decomposes  between  230°  and  336°,  according  to  the  rapidity  with 
which  it  is  heated.  It  does  nob  give  a  coloration  with  ferric  chloride. 
It  yields  a  penia-aceti/l  derivative,  C^^H^QOgA-Cg,  m.  p.  100°  and 
[a]o  —  11"6°,  and  a  hexa-acetyl  derivative,  which  is  identical  with 
Tschirch  and  Christafoletti's  diacetyh'haponticin ;  it  crystallises  in 
brilliant  colourless  needles,  and  has  m.  p.  138°  and  [a]if  -  30'4°. 

Khapontigenin  crystallises  when  rhapontin  is  boiled  with  sixty  times 
its  weight  of  5%  sulphui-ic  acid  for  about  thirty-five  minutes  and  the 
soluiion  allowed  to  cool.  The  other  product  of  hydrolysis  is  dextrose. 
Rhapontigenin  crystallises  from  dilute  methyl  alcohol  in  colourless 
needles  having  the  composition  Cj^H^jOg'OMejH.^O,  and  not  that 
stated  by  Tschirch  and  Christafoletti.  It  gives  a  green  coloration 
with  ferric  chloride,  and  an  intense  red  coloration  with  concentrated 
hydriodic  acid.  It  has  m.  p.  188°,  and  yields  a  triacetyl  derivative, 
Cj^Hg(0Me)(0Ac)3,  ^'  P-  11'^°!  which  yields  unaltered  rhapontigenin 
wiien  hydrolysed  with  calcium  hydroxide  solution. 

In  one  experiment,  anhydrorhapontigenin,  C^^Hj^Og,  was  obtained 
by  the  action  of  acetic  anhydride  and  rhapontigenin  at  89 — 90°. 
It  crystallises  from  glacial  acetic  acid  in  glistening  yellow  plates, 
m.  p.  203°. 

i&oRhapontigenin,  Cj^Hj^03*0Me,  crystallises  from  dilute  acetic  acid, 
and  when  moist  turns  brown  on  exposure  to  the  air  ;  it  is  not  soluble 
in  either  sodium  hydroxide  or  carbonate  solutions. 

Glycochrysaron,  Cg^H.^QOjQ.HoO,  crystallises  fz-om  alcohol  in  small, 
yellow,  nodular  masses,  dissolving  in  sodium  hydroxide  to  a  purple 
solution.  It  is  hydrolysed  by  dilute  aqueous  alcoholic  sulphuric  acid 
to  dextrose  and  chrysaron,  Cj^H^qO^.  This  latter  crystallises  in 
glistening  plates,  m.  p.  165°,  and  appears  to  be  accompanied  by  a 
small  amount  of  a  methyl  ether.  When  reduced  with  hydriodic  acid,  it 
yields  chrysaranthranol,  ^y^xS^i,,  ni.  p.  225°  (decomp.),  which  crystal- 
lises from  alcohol  in  small,  yellow  plates. 

Chrysophanic  acid  has  m.  p.  195 — 196°,  and  is  accompanied  by 
chrysaron,  fi*om  which  it  can  be  freed  by  conversion  into  its  acetyl 
derivative  and  crystallisation  from  ethyl  alcohol.  Triacetylchrysaron^ 
CjjHyO^Acg,  forms  pale  yellow  plates  or  prisms,  m.  p.  165°,  and  is  also 
accompanied  by  a  small  amount  of  a  methyl  ester. 
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The  last  acetone  fractions  yield  a  resin  from  which  rhapontic  acid, 
CgoHjgOy  or  Cj^H^jOg,  has  been  isolated  as  a  brown  powder  soluble  in 
alkalis  to  red  solutions.  It  begins  to  decompose  at  190°,  and  is 
completely  fused  at  230°.  J.  J.  S. 

Power  of  Sodium  Nitrate  and  Calcium  Carbonate  to 
decrease  Toxicity  in  Conjunction  with  Plants  Growing  in 
Solution  Cultures.  Oswald  Scheeiner  and  Howard  S.  Reed 
(J.  Amer.  Chem.  Soc,  1908,  30,  85— 97).— Seedlings  of  wheat  were 
kept  for  twelve  to  fourteen  days  in  solutions  containing  from  1  to 
1000  parts  per  million  of  dilferent  organic  compounds.  The  solutions 
were  then  made  up  to  the  original  volume  and  used  a  second  time  with 
a  fresh  set  of  seedlings.  The  smallest  amounts  of  each  substance  (in 
parts   per    million)    which   caused    injury   to    the   seedlings    were   as 

follows  : 

Cinnamic  Sodium 

Arbutin.    Coumarin.       acid.  cinnamate.     Vanillin. 

1st  crop  25                1                25  100                50 

2nd  crop 500             100                 25  100               500 

Whilst  cinnamic  acid  and  its  sodium  salt  retained  their  original 
toxic  properties,  the  toxicity  of  arbutin,  coumarin,  and  vanillin  was 
greatly  reduced  by  contact  with  the  roots  of  the  first  set  of  seedlings. 
The  change  is  attributed  mainly  to  alterations  caused  by  the  action  of 
the  roots  and  to  a  less  extent  to  loss  due  to  direct  absorption  by  the 
root.  Addition  of  pyrogallol  was  found  to  reduce  the  toxicity  of 
coumarin ;  inorganic  compounds,  such  as  sodium  nitrate  and  calcium 
carbonate,  were  found  to  be  distinctly  beneficial  in  decreasing  the 
toxic  effect  of  organic  substances.  N.  H.  J.  M. 

Relation  between  the  Effects  of  Liming  and  of  Nutrient 
Solutions  containing  different  Amounts  of  Acid  on  the 
Growth  of  Certain  Cereals.  Burt  L.  Hartwell  and  F.  K 
Pember  (20f/«  Ann.  Rep.  Rhode,  Island  Agric.  Exper.  Stat.,  1906 — 7, 
358 — 380). — The  results  of  previous  field  experiments  showed  that, 
whilst  rye  was  very  slightly  affected  by  liming,  the  yield  of 
barley  grown  under  similar  conditions  was  increased  100 — 200% 
by  the  application  of  lime.  Water  culture  experiments  were  there- 
fore made  to  ascertain  whether  the  plants  chiefly  benefited  by  liming 
aie  al-o  more  susceptible  to  injury  by  acids.  It  was  found  that 
barley  seedlings  are  not  more  injured  than  rye. 

Alkalinity  which  is  insufficient  to  precipitate  ordinary  nutrient 
solutions  has  no  material  effect  on  the  growth  of  seedlings  of  wheat, 
rye,  barley,  and  oats,  and  the  same  seedlings  are  hardly  affected  by 
acidity  equal  to  i\75u00.  Acidity  equivalent  to  i\72500,  A71700,  and 
iV/1250  decreased  the  production  of  green  substance  about  20,  40,  and 
60%  respectively.  N.  11.  J.  M. 

Effect  of  Commercial  Sodium  Nitrate  on  Rye.  Santk  de 
Grazia  {Uied.  Ztntr.,  1908,  37,  2U5— 200  ;  from  Slaz.  sperwi.  agrar. 
rial.,  19UG,  39,  529). — In  a  numljer  of  experiments  both  in  1903  and 
1905,  the  autiior  found  that  commercial  sodium  nitrate  gave  a  slightly 
higher  yield  both  in  grain  and  straw  than   the  pure  salt.     The   com- 
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mercial  substance  contained  small  quantities  of  potassium,  calcium, 
magnesium,  and  sulphuric  acid,  any,  or  all,  of  which  might  contribute 
to  this  result.  E.  J.  R. 

The  Bflfect  of  the  New  Nitrogenous  Fertilisers  on  Hemp. 
Vrat.  Stohr  {Bied.  Zentr.,  1908,  37,  229—233;  from  Haspodar 
Moravsky,  1907,  9,  No.  20). — Trials  were  made  on  a  loamy  soil  in 
large  wooden  vessels,  each  receiving  3  grams  of  nitrogen  in  addition 
to  potash  and  phosphoric  acid.  The  fertilisers  tested  were  "  nitrate 
of  lime "  (Notodden),  Frank's  Kalkstickstoff,  and  Polzenius's 
Stickstoffkalk,  sodium  nitrate,  and  ammonium  sulphate. 

"  Nitrate  of  lime  "  gave  substantially  the  same  results  as  sodium 
nitrate  and  ammonium  sulphate,  the  other  two  fertilisers  being  less 
effective.  E.  J.  R. 

Comparative  Investigation  of  the  Results  of  Chemical 
Soil  Analyses  and  of  Cultivation  Experiments.  K.  Opitz 
{Chem. Zentr.,  1908,  i,  285  ;  from  Landw.  Jahrh.,  1907,36,  909—932).— 
Of  soils  examined  (at  Breslau),  only  10 — 11%  contained  enough 
phosphoric  acid,  and  50 — 55%  enough  soluble  potassium  salts.  A 
content  of  0*1%  Pg^s,  soluble  in  10%  hydrochloric  acid,  may,  in 
general,  be  considered  sufficient.  Light  soils  with  more  than  0"1%  of 
soluble  potassium  salts  have  almost  certainly  enough,  and  heavy  soils 
with  less  than  0*1%  almost  certainly  too  little.  A  content  of  0"25% 
of  soluble  calcium  salts  is  enough  in  all  cases,  although  a  much 
smaller  amount  may  suffice  in  some.  G.  B. 

Studies  on  Humus  Formation.  Shigehiro  Suzuki  {Bui.  Coll. 
Agric.  Tokio,  1907,  7,  419—493.  Compare  this  vol.,  ii,  127).— 
Experiments  on  humification  are  described  in  which  test-tubes  and 
dishes  containing  clay  soil  with  10%  of  various  organic  substances 
were  kept  for  ninety  days  at  about  30°.  Blackening  occurred  through- 
out in  the  case  of  soil  containing  tannin,  and  to  a  large  extent  in  soils 
containing  egg-albumin  and  starch  with  meat  extract.  Dextrose  with 
meat  extract,  crude  araban  with  meat  extract,  and  straw  blackened 
slightly,  whilst  xylan  with  meat  extract  blackened  only  in  the  lower 
portion  of  the  tube.  Crude  araban,  xylan,  starch,  and  dextrose  did 
not  blacken  in  absence  of  meat  extract,  whilst  cellulose  and  sawdust 
failed  to  blacken  both  with  and  without  meat  extract.    N.  H.  J.  M. 

Effect  of  Carbon  Bisulphide  on  Soils  and  Plants.  jM. 
Egorow  (J.  Landw.,  1908,  9,  91 — 95). — Carbon  disulphide  may 
act  injux'iously  on  soils  by  dissolving  the  resinous  and  fatty  substances 
pi'esent  and  then  depositing  theai  on  the  surfaces  of  the  particles  of 
soil.  In  this  manner,  the  power  of  retaining  water  is  diminished,  and 
the  capillary  rise  of  water  rendered  slower. 

Both  carbon  disulphide  and  ether  (0'03 — 0'06  per  litre)  were  found 
to  stimulate  the  growth  of  etiolated  seedlings  of  Helianthvs  annuus 
and  Cucurhita  Pepo.  N.  H.  J.  M. 

Isolation  and  Toxic  Properties  of  an  Organic  Soil  Con- 
stituent. Oswald  Schreiner  and  Edmund  C.  .Shorey  {Proc.  Amer. 
Soe.  Biol.  Chem.,   1907 — 8,  xxvi ;  J.  Biol.  Chem.,  4). — A   crystalline 
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organic  compound  was  separated  from  several  unproductive  soils.  It 
melts  at  98 — 99°,  and  has  the  composition  of  dihydroxystearic  acid.  It 
was  found  to  be  harmful  to  plant  growth.  W.  U,  H. 

Toxic  Substances  Arising  during  Plant  Metabolism. 
Oswald  Schreiner  and  M.  X.  Sullivan  [Proc.  Amer.  Soc.  Biol.  Chevi., 
1907 — 8,  xxvi — xxvii  ;  J.  Biol.  Chem.,  4). — From  wheat-sick  .'^oil 
there  was  obtained  by  steam  distillation  a  crystalline  substance  which 
is  toxic  to  wheat.  From  cowpea-sick  soil,  another  crystalline  substance 
was  obtained,  which  was  toxic  to  cowpea,  but  not  to  wheat.  If  the 
extracts  of  the  soils  are  shaken  with  carbon-black,  the  deleterious 
substances  are  removed.  W.  D.  H. 

Fertilising  Value  of  Snow.  Frank  T.  Shutt  {Trans.  Roy. 
Soc.  Canada,  1908,  [iii],  1,  35 — 38). — Determinations  of  nitrogen 
were  made  in  twelve  samples  of  snow  collected  just  outside  Ottawa 
from  February  21  to  May  4,  1908,  the  first  sample  representing  the 
surface  1'5  inch  of  snow  accumulated  since  November,  1907,'' whilst 
all  subsequent  samples  were  freshly-fallen  snow.  The  amounts  of 
nitrogen  per  million  of  snow  are  as  follows  : 

Nitrogen  per  niillion 

As  As  nitrates  Albuminoid 

ammonia,  and  nitrites.  ammonia.  Total. 

Arithmetical  means     0'256                0-163  0-052  0-471 

Minimum  0-082                 0-024  0-033  0-180 

Maximum      0-589                0-390  0-078  0-972 

The  percentages  of  nitrogen  as  ammonia  and  as  nitrates  in  the  total 
(excluding  albuminoid  ammonia)  were  61-1  and  38*9  respectively. 
The  snowfall  during  the  winter  1907 — 8  amounted  to  85-5  inches,  or 
about  one  inch  reckoned  as  rain  ;  the  total  nitrogen,  per  acre,  in  the 
snow  would  therefore  be  about  1  lb.  N.  H.  J.  M. 

Manurial  Experiments  on  Pasture  Land.  Erik  Solberg 
{Bied.  Zentr.,  1908,  37,  157 — 161  ;  from  Beretning  Stalens  kemiske 
Kontrohtalion  i  Trondhjevi,  1903 — 1907). — A  number  of  manurial 
trials  on  pastui'e  land  are  recorded,  and  it  is  shown  that  in  most  cases 
a  complete  manure  is  most  profitable.  Nitrates  especially  were  found 
to  be  valuable ;  even  soils  rich  in  nitrogen  responded  freely,  so  that 
the  nitrogen  content  of  the  ^oil  was  no  guide  to  its  behaviour  with 
nitrogenous  manure.  On  the  other  hand,  there  was  a  i-elation  between 
the  amount  of  phosphoric  acid  or  of  potassium  found  by  analysis 
(presumably  by  the  Norwegian  method)  and  the  effect  of  phosphatic 
or  poLassic  manuring,  a  soil  poor  in  either  of  these  constituents 
proving  distinctly  responsive  when  the  deficiency  was  made  up. 

E.  J.  11. 

Swedish  Manurial  Trials.  P.  Uolin  {Bled.  Zentr.,  1908,  37. 
161 — 168  ;  from  Blhany  k.  landlbruks-akad.  Stockholm,  1907). — 
(Mts  were  found  to  respond  best  to  a  mixture  of  superphospliato  and 
sodium  nitrate  unless  the  soil   was   rich   in    humus,   when   superphos- 
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phate  only  was  required ;  potatoes,  however,  responded  to  a  complete 
manure  even  on  rich  soils.  Beets  also  required  a  complete  manm-e, 
but,  when  varying  amounts  of  potash  were  used,  the  gain  in  crop  due 
to  the  extra  increments  of  potash  was  less  than  was  expected.  The 
effect  of  manures  on  grass  land  depended  on  the  nature  of  the 
herbage  ;  where  grasses  predominated,  sodium  nitrate  proved  most 
effective  and  potash  least ;  where  there  was  a  large  amount  of  clover, 
superphosphate  gave  the  largest  increase. 

Experiments  with  "nitrate  of  lime"  (the  basic  calcium  nitrate 
produced  in  Norway)  show  that  it  was  fully  as  useful  as  sodium 
nitrate  ;  cyanamide  also  proved  to  be  as  good  as  sulphate  of  ammonia. 

E.  J.  E. 

Manurial  Trials  with  Precipitated  Calcium  Phosphate. 
Henrik  G,  Sodeebaum  (Bied.  Zentr.,  1908,  37,  155 — 157  ;  from 
Meddelanden  k.  landtbruks-akad.  Stockholm,  1907,  1 — 10). — The 
author  investigates  the  effect  on  barley  of  pi-ecipitated  calcium 
phosphate  obtained  from  Norwegian  apatite  by  Palmoer's  process. 
This  process  consi-sts  in  electrolysing  a  solution  of  sodium  chlorate  or 
perchlorate,  and  allowing  the  chloric  acid  or  perchloric  acid  from  the 
anode  to  act  on  the  mineral  phosphate.  By  systematically  rtrranging 
the  extraction,  a  saturated  solution  is  finally  obtained;  this  is  then 
mixed  with  the  alkaline  liquor  from  the  cathode  until  the  acid  is 
neutralised,  the  whole  being  shaken  meanwhile.  A  fine,  granular 
precipitate  is  obtained,  quite  white,  and  almost  free  from  foreign 
matter.  Its  composition  depends  on  the  temperature  of  precipitation  ; 
at  the  ordinary  temperature,  dicalcium  phosphate,  CaHPO^,  is  chiefly 
produced  ;  at  50°,  however,  some  tricalcium  phosphate  is  thrown  down. 
The  former,  being  more  soluble,  is  of  more  immediate  use  to  the  plant, 
and  has  substantially  the  same  effect  as  superphosphate.  The  material 
precipitated  at  50°,  on  the  other  hand,  is  only  about  half  as  useful  as 
superphosphate,  particularly  when  applied  in  small  dressings. 

E.  J.  R. 

Relation  between  the  Increased  Yield  due  to  Phosphatic 
Manure  and  the  Amount  of  Phosphoric  Acid  in  the  Soil. 
Ferdinand  Pilz  (Zeitsch.  landw.  Versuchswes.  Oesterr.,  1908,  11, 
36 — 51). — Field  experiments  with  barley  showed  that  the  increase  in 
yield  resulting  from  manuring  with  superphosphate  increased  with  the 
percentage  of  nitrogen  in  the  soil.  Similar  indications  were  obtained 
by  grouping  the  results  according  to  the  amount  of  potassium  in  the 
soil :  in  the  case  of  potassium,  however,  the  relationship  is  less  marked. 
When  soils  containing  simultaneously  mox'e  than  0*2'?^  of  nitrogen, 
phosphoric  acid,  and  potash  are  compared  with  soil  containing  less  than 
0"2%,  the  crop  results  show  that  application  of  phosphoric  acid  has 
more  effect  on  the  former  than  on  the  latter.  N.  H.  J.  M. 

Effect  of  the  Addition  of  Sodium  to  Deficient  Amounts  of 
Potassium  on  the  Growth  of  Plants  in  both  Water  and  Sand 
Cultures.  Burt  L.  Hartwell,  H.  J.  Wheeler,  and  F.  R.  Pember 
{2Qth  Ann.  Rep.  Rhode  Island  Agric.  Exper.  Stat.,  1906—7,  299—357). 
—The  results  of   water-culture  experiments  with  wheat  indicated  that 
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the  presence  of  sodium  does  not  result  in  increased  growth  in  presence 
of  an  optimum  amount  of  potassium,  but  may  give  an  increase  of  10% 
when  there  is  a  deficiency  of  potassium  sufficient  to  cause  a  depression 
of  about  30%  in  the  weight  of  produce.  The  beneficial  effect  of 
sodium  cannot  be  due  to  increased  osmotic  pressure  in  the  solution,  as 
no  increase  was  caused  by  extra  amounts  of  calcium,  magnesium, 
phosphorus,  or  nitrogen. 

Less  potassium  was  taken  up  by  seedlings  when  the  potassium  was 
supplemented  by  sodium. 

Sand-culture  experiments  gave  similar  results.  N.  H.  J.  M. 

The  Application  of  Leucite  as  Manure.  E.  Monaco  {Bied. 
Zentr.,  1908,  37,  206;  from  Staz.  sperim.  agrar.  ital,  1906,  39,  340). 
— The  mineral  used  contained  8-46%  of  potash,  and  was  found  to  be 
sufficiently  soluble  in  water  and  various  other  solvents  to  justify  its 
use  as  manure.  E.  J.  R. 


Analytical  Chemistry, 


Rapid    Measuring   Vessel    and    Rapid   Pipette.      Friedrich 

Schubert  (Chem.  Zentr.,  1908,  i,  321  ;  from  Oesterr.-ung.  Zeitsch. 
Zuckerind.  Landw.,  1907,  36,  629— 631).— A  new  form  of  self-filling 
measure  and  self-filling  pipette  is  described,  the  rapid  action  of  which 
is  due  to  the  replacement  of  the  usual  small  hole  through  the  tap  by 
a  groove  of  considerable  size.  J.  V.  E. 

Modification  of  the  Soxhlet  Extractor.  Horatio  C.  Wood 
(Amer.  J.  Pharm.,  1908,  80,  106). — The  body  of  the  apparatus  con- 
sists of  a  wide  glass  tube,  the  lower  end  of  which  is  connected  by 
means  of  a  tightly  fitting  coi^k  with  a  siphon-shaped  tube,  and  the 
upper  end  is  closed  with  a  cork  into  which  is  fitted  a  tube  connected 
with  a  i-eflux  apparatus.  The  latter  tube  carries  a  side  tube  which  is 
bent  downwards  and  into  the  flask  containing  the  solvent.  When  the 
contents  of  the  flisk  boil,  the  vapours  paNS  up  the  tube  into  the 
reflux  apparatus,  are  condensed,  and  fall  on  to  the  substance  to  be 
extracted,  previously  placed  in  the  body  of  the  apparatus,  and  the 
extract  flows  back  into  the  flask  through  the  siphon.  W.  P.  S. 

Apparatus  for  Estimations  Involving  Distillation.  Gilbert 
T.Morgan  and  Taylor  Cook  {Analyst,  1908,  33,  117— 121).— The 
apparatus  is  similar  to  that  described  previously  by  Morgan  (Trans., 
1904,  1001),  but  the  stopper  of  the  distillation  flask  is  modified.  The 
stem  of  a  tapped  funnel  is  fused  into  the  hollow  stopper,  and  a  side 
tube  allows  a  gaseous  reagent  to  be  admitted  to  the  flask.  The 
delivery  tube  of  the  flask  fits  tightly  by  means  of  a  ground-in  joint 
into  the  top  of  a  vertical  condenser,  the  lower  (Mid  of  the  latter  being 
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elongated  so  that  it  may  dip  into  an  absorbent  liquid  contained  in  the 
receiver.  A  duplicate  flask  of  smaller  capacity  is  also  provided;  the 
neck  of  this  flask  is  of  sufficient  diameter  to  fit  the  stopper  of  the 
larger  flask,  but  is  somewhat  longer  than  that  of  the  latter,  in  order 
that  the  tube  of  the  stopper  may  reach  nearly  to  the  bottom  of  the 
vessel  in  each  case.  W.  P.  S. 

Preparation  of  Alcoholic  Potassium  Hydroxide  Solution  and 
Apparatus  for  Storing  the  Same.  A.  Scholl  {Zeitsch.  Nahr.  Genussm., 
1908,  15,  343 — 344). — In  order  to  prevent  the  formation  of  a  brown 
colour  in  alcoholic  potassium  hydroxide  solution  when  kept  for  some 
time,  the  author  recommends  that  the  solution  be  prepared  by  crushing 
the  potassium  hydroxide  (in  the  form  of  sticks)  in  an  iron  mortar  ;  the 
powder  is  then  transferred  to  a  flask,  and  sufficient  alcohol  is  added 
to  produce  a  solution  which  shall  not  contain  more  than  56  grams  of 
the  alkali  per  litre.  The  solution  should  not  be  heated.  After 
filtration,  the  solution  is  placed  in  a  bottle,  closed  by  a  cork  through 
which  passes  a  tube  reaching  to  the  bottom  of  the  bottle.  The  upper 
end  of  the  tube  ends  in  a  measuring  device  for  delivering  a  definite 
volume  of  the  solution.  This  device  consists  of  two  bulbs  ;  on  forcing 
air  into  the  bottle  by  means  of  an  indiarubber  bulb,  the  solution  rises 
up  the  tube,  fills  the  lower  bulb,  and  any  excess  is  then  allowed  to  run 
back  from  the  upper  bulb  into  the  bottle,  a  side  tube  on  the  india- 
rubber  pipe  allowing  the  air  to  escape.  A  small  soda-lime  tube  is 
fitted  on  the  tube  between  the  indiarubber  bulb  and  the  bottle,  and  a 
second  one  is  fixed  to  the  upper  bulb.  A  glass  rod  passing  through 
the  two  bulbs  acts  as  a  delivery  valve  for  the  solution  in  the  lower 
bulb.  W.  P.  S. 

Gas  Analyses.  Georges  de  Yoldere  and  Willem  de  Smet 
{Chem.  Weekblad,  1908,-  5,  171 — 175). — A  mathematical  paper.  The 
views  on  the  combustion  of  gases  entertained  by  Anema  and  van 
Deventer  (this  vol.,  ii,  221),  although  rigidly  correct,  do  not  apply 
to  all  kinds  of  gaseous  mixtures. 

The  authors  refer  to  their  own  publications  (Rev.  gen.  chim.  pure 
appL,  1906,9,  365  ;  1907,  10,  233),  where  the  matter  is  fully  discussed. 

L.  DE  K. 

Analysis  of  High  Percentage  Gases.  Hartwig  Fraxzen 
(Zeitsch.  anorg.  Chem.,  1908,57,  395 — 397). — A  simple  arrangement  is 
described  by  means  of  which  a  gas  can  be  absorbed  from  a  mixture 
containing  much  non-absorbable  gas.  The  apparatus  containing  the 
mixed  gases  is  connected  through  a  wash-bottle  with  a  cylindi-ical 
absorption  vessel  provided  with  a  stop-cock  at  each  end.  The 
absorbing  solution  is  sucked  up  into  the  absorption  vessel,  and  when 
exhausted  can  be  replaced  by  a  fresh  supply.  When  absorption  of  the 
gas  in  question  is  complete,  a  portion  of  the  i-esidue  can  readily  be 
transferred  to  a  Hempel  burette  or  other  apparatus  for  further 
investigation.  G.  S. 

Estimation  of  Hydrogen  in  Technical  Gas  Analysis.  Enrique 
Hauser  {Anal.  Fis.  Quim.,  1908,  6,  77 — 89). — A  discussion  of  the 
degree  of  accuracy  of  different  methods  now  in  use.     Slight  modifica- 
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tions  in  the  construction  and    manipulation   of    Hempel's    apparatus 
for  the  absorption  of  hydrogen  by  palladium  are  described. 

W.  A.  D. 

Estimation  of  Small  Amounts  of  Fluorine.  George  Steiger 
{J.  Amer.  Chem.  Soc,  1908,  30,  219— 225).— The  powdered  rock 
is  fused  with  four  to  five  times  its  weight  of  sodium  potassium 
carbonate,  the  fused  mass  is  extracted  with  water,  and  digested 
with  ammonium  carbonate.  The  filtrate,  which  is  now  practically 
free  from  alumina  and  silica,  is  carefully  neutralised  with  dilute^ 
sulphuric  acid,  well  shaken,  and  then  fully  acidified.  To  the  solu- 
tion is  added  titanium  sulphate  solution  and  some  hydrogen  per- 
oxide, and  the  coloration  formed  is  compared  in  a  suitable  colori- 
meter with  a  solution  containing  the  same  amount  of  titanium  and 
hydrogen  peroxide.  In  presence  of  fluorine,  a  perceptible  fading  of 
the  colour  is  noticed,  but  this  bleaching  is  not  directly  proportional  to 
the  amount  of  fluorine.  Reference  is  therefore  made  to  a  curve  (see 
original  paper).  L.  de  K. 

Estimation  of  the  Total  Sulphur  in  Urine.  Emil  Osterberg 
and  Charles  G.  L.  Wolf  {Biochem.  Zeitsch.,  1908,  9,  307—309).— 
The  method  suggested  by  Schulz  (this  vol.,  ii,  129),  namely,  the  oxida- 
tion of  organic  matter  with  fuming  nitric  acid  and  precipitation  of 
sulphates  with  barium  chloride,  gives  results  which  are  too  low. 

S.  B.  S. 

Estimation  of  Tellurium.  Victor  Lenher  and  A.  W.  Hom- 
berger  {J.  Amer.  Chem.  Soc,  1908,  30,  387—391). — The  authors  have 
finally  adopted  the  following  process  :  The  tellurium  (about  0"2  gram), 
being  present  as  a  derivative  of  the  dioxide  or  as  a  tellurate,  is 
dissolved  in  hydrochloric  acid  of  10%  strength  and  heated  to  boiling. 
Fifteen  c.c.  of  strong  sulphurous  acid  ai-e  added,  then  10  c.c.  of  a  15% 
.'■olution  of  hydrazine  hydrochloride,  and  then  again  25  c.c.  of  sulphurous 
acid.  The  boiling  is  continued  until  the  precipitated  tellurium  has 
properly  settled.  It  is  then  collected  on  a  Gooch  crucible,  washed 
with  hot  watei',  then  with  alcohol,  and  finally  dried  at  105°. 

L.  DE  K. 

Estimation  of  Total  Nitrogen,  including  Nitrates,  in  Presence 
of  Chlorides.  W,  D.  Richardson  {J.  Amer.  Chem.  Soc,  1908,  30, 
421 — 422). — The  nitric  nitrogen  is  estimated  by  the  Schloessing- 
Wagner  method.  In  a  second  portion  of  the  sample,  the  nitrogen  is 
estimated  by  the  Kjeldahl-Gunning  method,  after  destroying  the 
nitrates  by  boiling  with  dilute  sulphuric  acid  and  10  c.c.  of  saturated 
ferrous  chloride. 

The  sum  of  the  two  estimations  equals  the  total  nitrogen. 

L.  DE  K, 

Spiro's  and  Folin's  Methods  for  Urea  and  Ammonia  Estima- 
tions. Paul  K.  IJowk  and  Philip  W.  JIawk  (Proc  Amer.  Soc.  Biol. 
Chem.,    l'J07 — 8,   x — xi  ;  ./.   Biol.   Soc,  4). — Spiro's    method    gives  a 
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slightly  higher  value  for  ammonia  than  Folin's,  but  a  considerably 
higher  value  for  urea ;  the  excess  in  the  latter  case  is  due  to  nitrogen 
arising  from  creatinine  and  hippuric  acid.  W.  D.  H. 

Variations  in  the  Composition  of  Ammonium  Phospho- 
molybdate.  Application  to  the  Estimation  of  Phosphorus  in 
Iron,  Cast-Iron,  and  Steel.  Gabriel  Chesneau  {Comjit.  rend., 
1908,  146,  758 — 761). — As  the  discrepancies  between  the  percentages 
ot"  phosphorus  in  ammonium  phosphomolybdate  found  by  various 
authors  are  too  large  to  be  due  entirely  to  the  causes  of  error  described 
previously  (Abstr.,  1907,  ii,  985),  the  author  has  precipitated  various 
weights  of  disodium  hydrogen  phosphate  with  solutions  of  ammonium 
molybdate  containing  (1)  50  grams  of  ammonium  molybdate  and 
500  c.c.  of  nitric  acid  (D  1"2)  per  litre,  and  (2)  the  same  as  (1)  together 
with  5  grams  of  ammonium  nitrate,  and  finds  that  the  composition 
of  the  precipitate  varies  considerably  with  the  conditions.  In  each 
experiment,  50  c.c.  of  the  reagent  were  used,  and  the  mixture 
was  heated  at  45°  for  2 '5  hours.  Using  the  first  reagent,  the 
proportion  of  phosphorus  in  the  precipitate  increases  from  1  "69%  with 
phosphate  containing  6"648  mg.  of  phosphorus  to  2*25%  with  0"277  mg. 
of  phosphorus.  In  the  presence  of  ammonium  nitrate,  the  corre- 
sponding variation  is  from  1*62%  to  1"2^%.  This  variation  is  closely 
correlated  with  the  crystalline  form  of  the  precipitates.  With  the 
tirst  reagent,  the  precipitates  ai^e  composed  of  very  small,  yellow 
crystals  of  the  cubical  system,  the  yellow  colour  becoming  brighter  as 
the  content  of  the  phosphorus  increases.  In  the  presence  of  the  nitrate, 
the  precipitates  ai-e  not  composed  of  crystals  properly  so-called,  but  of 
"crystallites  "  in  the  form  of  tripods  i-esembling  thi-ee  edges  of  a  cube. 
The  crystallites  have  rounded  edges,  and  apparently  are  composed  of  a 
large  number  of  small  grains.  Like  the  cubical  crystals,  they  have 
no  action  on  polarised  light ;  their  yellow  colour  is  fainter  than  that  of 
the  crystals,  and  diminishes  with  the  proportion  of  phosphorus. 
When  the  latter  is  very  small,  the  crystallites  are  ill-defined,  and  bire- 
fringent  needles  of   ammonium  tetramolybdate  make  their  appearance. 

The  conclusion  is  drawn  that  the  precipitates  are  mixtures  (hetero- 
geneous in  the  presence,  homogeneous  in  the  absence,  of  ammonium 
nitrate)  of  a  definite  compound  with  quantities  of  molybdic  acid  (or 
tetramolybdate)  varying  with  the  concentration. 

Such  variations  readily  explain  the  discrepancies  between  the 
percentages  of  phosphorus  in  ammonium  phosphomolybdate  observed 
by  different  author.*. 

The  precipitates  formed  in  ferric  solutions  exhibit  precisely  similar 
variations  in  composition. 

The  author  recommends  the  following  precautions  in  estimating 
phosj)horus  in  iron  :  (1)  For  1  gram  of  metal,  5  grams  of  ammonium 
nitrate,  and  50  c.c.  of  a  reagent  containing  50  grams  of  crystallised 
ammonium  molybdate,  50  c.c.  of  concentrated  ammonia  and  500  c.c.  of 
nitric  acid  (D  1*2)  per  litre.  (2)  The  first  precipitation  should 
occupy  1-5  hours  at  65 — 70°.  (3)  The  same  quantity  of  ammonia 
should  invariably  be  used  to  redissolve  the  precipitate,  a  further  15  c.c. 
ot    the   molybdate  reagent   should   be    added    after    acidification,  the 
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second  precipitation  should  occupy  two  hours  at  40°,  and  the  precipitate 
should  be  washed  with  pure  water.  Under  these  conditions, 
the  precipitate  has  a  constant  composition  independent  of  the 
concentration  of  the  phosphorus,  and,  after  drying  at  105°,  contains 
1'60%  of  phosphorus.  If  the  dry  precipitate  is  dissolved  in  ammonia, 
the  solution  evaporated  to  dryness,  and  the  residue  heated  at  400 — 450°, 
a  blue  pyromolybdate  containing  1  "69%  of  phosphorus  is  formed. 

E.  H. 

Loss  of  Phosphoric  Acid  in  the  Incineration  of  Cereals. 
Sherman  Leavitt  and  J.  A.  Leclerc  {J.  Amer.  Ghem.  Soc,  1908,  30, 
391 — 394).^ — The  heat  from  a  blast  lamp  or  a  muffle  is  not  sufficiently 
strong  to  affect  sensibly  the  total  ash,  but  is  nevertheless  too  high 
when  an  accurate  estin-iition  of  the  phosphoric  acid  is  required. 

The  loss  by  volatilisation  may  be  lessened  by  the  addition  of  calcium 
acetate.  L.  de  K. 

[Volumetric  Estimation  of]  Phosphoric  Acid.  Virgil 
CoBLENTZ  and  Otto  B.  May  {Amer.  J.  Pharm.,  1908,  80,  151—154). 
— The  iodometric  method  proposed  by  A.  Ohristensen  was  found  to 
give  trustworthy  results  in  the  estimation  of  phosphoric  acid,  the 
analyses  recorded  being  carried  out  on  a  phosphoric  acid  solution  which 
complied  with  the  requirements  of  the  U.S.  Pharmacopoeia.  Five 
c.c.  of  a  5%  solution  of  the  sample  (containing  about  85%  of  HgPO^) 
are  introduced  into  a  stoppered  150  c.c.  flask,  2  grams  of  potassium 
iodide,  5  c.c.  of  saturated  potassium  bromate,  and  30  c.c.  of  water  are 
added,  and  the  flask  is  closed  securely.  The  reaction  proceeds  accord- 
ing to  the  equation:  6H3PO4-I- 6KI +  KBr03  =  6KH2PO4  + SlgH- 
KBr+SHgO,  and  is  completed  at  the  ordinary  temperature  in  from 
2 '5  to  3  hours.  The  liberated  iodine  is  then  titrated  in  the  usual 
way.  W.  P.  S. 

Estimation  of  Phosphoric  Acid  by  the  Uranium  Process. 
Fernand  Repiton  {Chem.  Zentr.,  1908,  1,  295  ;  from  Alon.  Sci.,  1907, 
[iv],  21,  815 — 816.  Compare  this  vol.,  ii,  320). — In  applying  the 
uranium  process  to  calcium  phosphates,  it  is  advisable  to  check  the 
standard  uranium  solution  witli  a  solution  of  calcium  phosphate  con- 
taining an  accurately  known  amount  of  phosphoric  oxide.  In  order 
to  estimate  the  latter,  the  author  recommends  the  iron  method,  in 
which  the  phosphoric  acid  is  precipitated  by  a  solution  of  ferric 
nitrate  of  known  strength  and  the  excess  of  the  iron  precipitated  by 
boiling  with  ammonium  acetate.  The  weight  of  the  joint  precipitate 
less  the  amount  of  iron  oxide  employed  =  ^oOy  L.  ue  K. 

A  Method  of  Soil  Analysis  for  Investigations  in  Plant 
Physiology.  E.  A.  Mitscheklicii  {Bied.  Zentr.,  1908,  37,  145 — 148  ; 
from  Laiidw.  Jahrb.,  1907,  36,  309).— The  author  uses  a  solution  of 
carbon  dioxide  as  a  solvent  in  soil  analysis,  as  has  often  been  done 
before,  because  it  may  be  supposed  to  have  approximately  the  same 
eii'ect  on  the  soil  constituents  as  the  natural  soil  solution.  Some 
preliminary  investigations  were  made  to  determine  the  best  quantities 
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to  use,  and  the  most  suitable  temperature  of  working  ;  finally,  a  method 
was  evolved  which,  when  applied  to  certain  soils  manured  with  known 
quantities  of  kainite,  superphosphate,  and  sodium  nitrate,  discrimin- 
ated between  the  added  substances  and  the  less  soluble  soil  constituents. 
No  experiments  were  made  on  soils  of  known  cropping  power,  and  it 
still  remains  to  be  seen  whether  the  results  yielded  by  this  method  can 
be  correlated  with  crop  results.  E.  J.  R. 

Estimation  of  Arsenic  in  Lead-Antimony  Alloys.  George 
M.  Howard  (/.  Amer.  Chem.  Soc,  1908,  30,  378— 380).— The  method 
is  based  on  the  insolubility  of  arsenious  sulphide  in  concentrated 
hydrochloric  acid.  0*5 — 2  Grams  of  the  alloy  are  dissolved  in  60 — 70  c.c. 
of  strong  hydrochloric  acid  with  the  aid  of  a  few  drops  of  nitric  acid. 
When  all  is  dissolved,  a  current  of  hydrogen  sulphide  is  passed  for 
about  fifteen  minutes,  and  the  excess  is  then  removed  by  a  current  of 
air.  After  adding  a  little  tartaric  acid  and  an  equal  volume  of  water, 
the  solution  is  filtered  and  titrated  for  antimony  in  the  visual  way,  with 
standard  iodine  in  presence  of  a  slight  excess  of  sodium  hydrogen 
carbonate.  The  precipitate,  consisting  of  arsenious  sulphide  and 
sulphui',  is  dissolved  in  20  c.c.  of  water  with  the  aid  of  about  5  drops 
of  20%  sodium  hydroxide,  and  20  c.c.  of  3%  hydrogen  peroxide  are 
added.  After  boiling  down  to  20  c.c,  01  gram  of  potassium  iodide  is 
added,  and  also  20  c.c.  of  hydrochloric  acid.  After  five  minutes,  the 
iodine  liberated  (which  represents  the  arsenic)  is  titrated  with  standard 
thiosulphate,  using  starch  as  indicator.  L.  db  K. 

lodometric  Estimation  of  Arsenious  Acid.  Edward  W. 
Washburn  (/.  Amer.  Cliem.  6'oc.,  1908,  30,  31 — 46). — See  this  vol.,  ii, 
363. 

Detection  of  Boric  Acid  in  Poods.  Carl  Mannich  and  H.  Priess 
{Cheni.  Zeil.,  1908,  32,  314 — 315). — ^ Five  grams  of  the  substance,  such  as 
meat,  are  rubbed  in  a  mortar  with  0'25  c.c.  of  20%  sulphuric  acid,  and 
then  repeatedly  with  small  quantities  of  90%  alcohol  until  the  total 
filtrate  measures  .50  c.c.  Twenty  c.c.  of  this  are  then  mixed  with 
05  c.c.  of  15%  sodium  hydroxide,  and,  after  evaporating  to  dryness,  the 
residue  is  burnt  to  ash.  This  is  moistened  with  2  c.c.  of  sulphuric 
acid,  and  then  introduced  into  Beckmann's  spectrum  lamp  (Absti-., 
1907,  ii,  209).  After  ascertaining  that  the  flame  is  colourless,  the 
basin  is  rinsed  with  4  c.c.  of  methyl  alcohol,  which  is  then  also  intro- 
duced into  the  appai-atus,  when  a  persistent  green  colour  of  the  flame 
will  show  the  presence  of  boric  acid.  L.  de  K. 

Apparatus  for  the  Estimation  of  Carbide  in  Steel  and  Iron. 
G.  Mars  (Chem.  Zentr.,  1908,  i,  165  ;  from  Zeitsch.  Ghem.  Apparaten- 
kuude,  1907,  2,  606 — 607). — A  flask,  holding  about  1  litre,  is  fitted  at 
the  top  with  a  funnel  and  stopcock.  The  funnel  is  drawn  out  at  the 
top,  so  that  it  may  be  connected  with  a  gas-generating  apparatus  by 
means  of  a  rubber  tube.  The  bottom  of  the  flask  is  fitted  with  a  stop- 
cock having  an  additional  piece,  to  which  is  sealed  a  filtering  tube. 
The  apparatus  allows  of  the  separation,  filtration,  washing,  and  drying 
of    any   insoluble,    but    oxidisable,    substance   with    exclusion    of    air. 

VOL.  xciv.  ii.  29 
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Working  on  1  gram  of  iron,  and  using  dilute  hydrochloric  or  sulphuric 
acid  (1  :  10),  an  estimation  of  carbide  will  take  from  two  to  four  hours. 

L.  DE  K. 

New  Gravimetric  Processes.  [Estimation  of  Carbon  Dioxide  ; 
Nitric  Acid;  Arsenic]  Paul  Jannasch  (Chem.  Zentr.,  1908,  i, 
410 — 411  ;  from  Verh.  Natitrhist-Med.  Vereins,  Heidelberg,  1907,  9, 
74 — 86). — Indirect  Estmiation  of  Carbon  Dioxide  by  Fusion  with 
Sodium  Pyrotungstate. — 7*5  Grams  of  sodium  tungstate  are  fused  with 
2 '5  grams  of  tungstic  acid,  and,  after  cooling  in  a  desiccator,  the  mass 
is  weighed.  A  weighed  quantity  of  the  carbonate  is  sprinkled  over 
the  surface,  and  the  mass  is  again  fused,  when  the  loss  in  weight  repre- 
sents the  carbon  dioxide. 

Indirect  Estimation  of  Nitric  Acid  in  Nitrates. —  This  is  effected  in 
the  same  way  as  with  carbonates. 

Estimatioit  of  Carbon  Dioxide  by  Heating  with  Sulphuric  Acid  and 
Collecting  the  Gas  in  Soda-Lime  Tubes. — 0*5  Gram  of  the  carbonate  is 
placed  in  a  200  c.c.  generating  flask,  and  treated  with  20  c.c.  of  strong 
sulphuric  acid,  afterwards  heating  at  85 — 90°.  A  current  of  dried, 
purified  air  is  then  passed  through  the  apparatus  to  expel  the  carbon 
dioxide  completely. 

[With  E.  HEiMANN.J^Arsenic  acid  may  be  separated  from  iron  by 
heating  with  hydrochloric  acid  with  addition  of  hydrazine  sulphate. 
The  metallic  mixture  is  evaporated  with  nitric  acid,  and  the  dry  residue 
dissolved  in  200  c.c.  of  hydrochloric  acid  and  5  grams  of  hydrazine 
sulphate.  After  connecting  the  flask  with  the  usual  absorption  tubes 
tilled  with  water,  a  rapid  stream  of  hydrogen  chloride  is  passed  for 
fifteen  minutes,  and  125 — 200  c.c.  of  the  solution  are  then  distilled  off, 
which  operation  should  occupy  from  three  to  live  hours.  The  distillate 
contains  all  the  arsenic.  L.  UE  K. 

Detection  of  Small  Quantities  of  Helium  in  Minerals.  Fked. 
BoRDAS  (Goinjjt.  rend.,  1908,  146,  628 — 630). — The  minerals  to  be 
examined  for  helium  or  other  gases  are  heated  in  a  quartz  tube  which 
is  connected  by  suitable  taps  with  a  Pliicker  tube  and  a  Dowar  charcoal 
absorption  tube.  The  gas  evolved  is  examined  spectroscopically,  and  is 
then  exposed  to  the  action  of  the  cooled  charcoal.  These  operations 
are  several  times  repeated ;  the  fact  that  helium  is  much  less  quickly 
absorbed  than  other  gases  allows  of  its  detection  by  this  method 
even  when  present  in  very  minute  quantities.  H.  M.  D. 

Estimation  of  Potassium  by  the  Platinichloride  Method. 
Hknri  J.  F.  DE  VuiEs  {Chein.  Weekblad,  1908,  5,  176 — 184.  Compare 
Abstr.,  1907,  ii,  504,  719). — The  paper  is  devoted  chiefly  to  the  analysis 
of  samples  containing  much  potassium  (or  other)  sulphate.  Tliis  sulph- 
ate should  be  converted  into  chloride  by  precipitation  with  the  merest 
excess  of  barium  chloride,  but,  on  account  of  the  slight  solubility  of 
Vjarium  sulphate  in  liquids  containing  free  hydrochloric  acid,  only  a  few 
drops  of  this  should  be  present  in  50  c.c.  of  the  solution,  if  excess  of 
barium  cIiKniilo  caunol  Iti-  axoich^d,  80^0  alcohul  should  be  used  to  dis- 
uolve  the  excess  of  platiuic  chloride.  L.  de  K. 
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Estimation  of  Sodium  and  Potassium  in  Silicates.  J.  E. 
Thomsen  {J.  Amer.  Chem.  Soc,  1908,  30,  420 — 421). — One  gram  of 
the  clay,  ikc,  is  heated  with  sulphuric  and  hydrofluoric  acids  and  evapor- 
ated to  diyuess.  The  residue  is  dissolved  in  boiling  water,  and 
powdered  barium  hydroxide  is  added  until  the  liquid  is  alkaline.  The 
tiltrate  is  freed  from  barium  by  means  of  a  current  of  carbon  dioxide, 
evapoi'ated  to  50  c.c,  and  mixed  with  25  c.c.  of  strong  alcohol.  The 
precipitate  is  filtered  off  and  washed  with  50%  alcohol,  a  measured 
excess  of  iV/lO  hydrochloric  acid  is  added,  and  the  cirbon  dioxide 
expelled  by  boiling,  using  litmus  as  indicator,  and  the  excess  of  acid  is 
then  titrated  with  iV/lO  sodium  hydroxide.  The  solution  is  then 
evaporated  to  dryness  and  the  mass  gently  ignited,  when  the  residue 
represents  potassium  and  sodium  chlorides.  After  allowing  for  the 
sodium  chloride  introduced,  all  data  are  obtained  for  calculating  the 
amount  of  the  alkali  metals  in  the  clay.  L.  de  K. 

Evaluation  of  Barium  Peroxide.  A.  Chwala  {Zeitsch.  anyew. 
Chem.,  1908,  21,  589 — 592). — A  criticism  of  the  large  number  of 
processes  proposed  from  time  to  time  for  the  valuation  of  barium  per- 
oxide. The  only  trustworthy  methods  appear  to  be  Quincke's  gaso- 
metric  method  and  Mohr's  iodometric  process. 

In  practice,  it  is,  however,  quite  sufficient  to  titrate  the  peroxide 
with  standard  permanganate  in  presence  of  hydrochloric  and  sulphuric 
acids.  L.  de  K. 

Estimation  of  Magnesium  Oxide  in  Magnesites.  Josef 
Mayrhofer  {Zeitsch.  angew.  Chem.,  1908,  21,  592 — 593). — Five 
grams  of  the  tinely-powdered  mineral  are  decomposed  by  heating 
with  nitrohydrochloric  acid  on  the  water-bath.  The  dry  residue  is 
heated  at  180 — 200°  for  half  an  hour  in  order  to  render  the  silica  in- 
soluble, treated  with  a  little  more  acid,  and  dissolved  in  water ;  the 
filtrate  is  then  made  up  to  1  litre. 

Forty  c.c.  of  the  solution  (or  20  c.c.  in  the  case  of  burnt  magnesites) 
are  mixed  in  succession  with  5  c.c.  of  sulphuric  acid,  100  c.c.  of  citrate 
solution  (loo  grams  of  citric  acid  aad  333  c.c.  of  ammonia,  D  09 1, 
made  up  to  a  litre),  20  c.c.  of  10%  disodium  hydrogen  phosphate,  and 
15  c.c.  of  ammonia.  The  mixture  is  stirred  for  five  minutes,  avoiding 
touching  the  walls  of  the  beaker,  and  then  left  at  rest  for  two  hours. 
The  triple  phosphate  is  collected  and  ignited  as  usual.  Calcium  is  not 
precipitated,  owing  to  the  ammonium  citrate.  L.  de  K. 

Action  of  Hydrogen  Sulphide  on  Alkaline  Solutions  of 
Zinc  Salts.  LeRoy  W.  McKay  (/.  Amer.  Chem.  Soc,  1908,  30, 
376 — 378). — Experiments  proving  that,  when  a  rapid  curx-ent  of  hydro- 
gen sulphide  is  passed  through  a  solution  of  zinc  containing  free 
sodium  hydroxide,  the  hydrated  zinc  sulphide  precipitated  at  first  is 
gradually  redissolveJ,  and  there  is  considerable  danger  of  the  zinc 
escaping  recognition  altogether.  ij.  ue  K. 

Volumetric  Estimation  of  Zinc.  Wm.  HBRBERr  Keen  {J.  Amer. 
Chem.  Hoc.,  1908,  30,  225 — -233). — With  due  precautions,  satisfactory 
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results  miy  be  obtained  by  titration  with  standardised  ferrocyanide, 
using  the  spot  test  with  uranium  acetate  as  indicator. 

Other  metals  present  should  be  removed  first  by  suitable  means. 

L.  DE  K. 

Electrolytic  Analysis.  Alexander  Classen  (Zeitsch.  Mektrochem., 
1908, 14,  141 — 142).  F.  Mollwo  Perkin  {ibid.,  143). — A  continuation 
of  the  discussion  about  priority  with  Foerster  (this  vol.,  ii,  226). 
Perkin  remarks  that  rotating  electrodes  were  first  described  by  Gooch 
and  Medway,  Edgar  Smith,  and  himself  almost  simultaneously  in 
1903.  T.  E. 

Influence  of  Temperature  on  the  Electrolytic  Precipitation 
of  Copper  from  Nitric  Acid.  James  R.  Withrow  (J.  Amer.  Chem. 
iSoc,  1908,  30,  381 — 387). — A  series  of  experiments  from  which  the 
following  conclusions  are  drawn.  The  smallest  amounts  of  nitric  acid 
have  a  tendency  to  retard  the  electrolytic  precipitation  of  copper,  but 
its  presence  is  nevertheless  desirable  on  account  of  its  beneficial  effect 
on  the  character  of  the  deposit.  Whilst  in  general  an  increased 
temperature  means  an  accelei"ated  precipitation,  this  is  not  the  case 
above  70°  if  a  low  current  strength  is  used.  L.  de  K. 

Microchemical  Analysis :  The  Silver  Group.  Nicolaas 
ScHOORL  {Zeitsch.  anal.  Chem.,  1908,  47,  209 — 234). — The  process  is 
based  on  the  characteristic  microscopical  appearance  of  the  chlorides 
(and  other  compounds)  of  silver,  lead,  and  mercury.  The  mixture  of 
the  three  salts  is  treated  with  suitable  solvents  (ammonia,  nitrohydro- 
chloric  acid,  &c.),  from  which  the  compounds  are  then  crystallised  on 
an  object  glass;    in  some  cases,   sublimation  is  resorted  to. 

L.  DE  K. 

The  Estimation  of  Lead,  Copper,  and  Silver  in  Complicated 
Organic  Salts.  M.  Rindl  and  Hugo  Simonis  {Ber.,  1908,  41, 
838 — 840). — The  methods  of  estimating  metals  in  salts  of  organic 
acids  containing  halogen,  sulphur,  or  nitrogen  have  been  examined 
critically.  Lead  salts  are  best  evaporated  with  concentrated' sulphuric 
acid.  In  compounds  containing  more  than  the  equivalent  of  sulphur 
to  lead,  the  analysis  may  be  combined  with  the  sulphur  estimation 
by  the  Carius  method  ;  the  lead  is  weighed  as  sulphate,  and  the  excess 
of  sulphuric  acid  as  barium  sulphate. 

The  methods  for  estimating  copper  as  oxide  by  heating  and  con- 
tinually adding  ammonium  nitrate  or  mercury  oxide  are  very 
unsatisfactory ;  excellent  results  are  obtained  by  evaporating  the 
copper  salt  with  concentrated  sulphuric  acid.  Copper  salts  containing 
sulphur  or  nitrogen  are  converted  quantitatively  into  copper  oxide  on 
ignition. 

Silver  may  be  estimated  in  salts  containing  halogen  by  heating  in 
a  Carius  tube  with  fuming  nitric  acid  in  presence  of  potassium  halide. 
Quicker  is  the  method  of  Dupont  and  Freundler  of  evaporating  with 
aqua  regia  (hydrobromic  acid  being  used  for  salts  containing  bromine). 
Silver  salts  containing  sulphur  and  nitrogen  give  metallic  silver  when 
ignited,  but  require  a  very  high  temperature.  E.  F.  A. 
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New  Method  of  Estimating  Mercury  Vapour  in  Air.  P. 
Meniere  {Conipt.  rend.,  1908,  146,  754 — 756). — One  hundred  or  one 
thousand  litres  of  air,  according  to  the  proportion  of  mercury  vapour 
present,  are  aspirated  by  means  of  a  water  pump  at  the  rate  of  one 
litre  per  minute  through  125  grams  of  boiling  nitric  acid  (40°  Baume) 
contained  in  a  flask  to  which  an  air-cooled  Lebel-Schloesing  condensing 
worm  is  attached  vertically.  The  latter  is  surmounted  by  a  smaller 
water-cooled  worm,  and,  after  leaving  this,  the  air  is  compelled  to  pass 
through  a  second  apparatus  precisely  similar  to  the  first,  the  flask  of 
which,  however,  contains  only  75  grams  of  acid.  At  the  end  of  this 
operation,  the  total  weight  of  the  acid  should  be  almost  exactly 
200  grams  ;  if  it  is  not,  the  rate  of  passage  of  the  air  has  been  incorrect, 
or  the  condensers  have  been  insufl&ciently  cooled. 

The  acid  solution  is  very  slowly  evaporated  at  50°  until  only  four  to 
five  diops  of  liquid  remain,  to  which  20  c.c.  of  water  are  added.  Two 
methods  are  adopted  for  the  estimation  of  the  mercury  in  this  solution, 
according  as  it  contains  (1)  less  than,  or  (2)  more  than,  y^.^tiirth  of  its 
weight  of  mercury.  In  the  first  case,  1  c.c.  of  a  reagent,  prepared  by 
digesting  0*25  gram  of  diphenylcarbazide  with  100  c.c.  of  alcohol  at 
40°  for  twenty-four  hours  and  then  filtering,  is  added  to  5  c.c.  of  the 
solution,  which  must  not  contain  more  than  0*5%  of  nitric  acid,  contained 
in  a  graduated  tube.  A  chart  is  given  showing  the  colours  produced 
by  this  reagent  with  solutions  containing  from  0*01%  to  0*000025%  of 
mercury,  and  the  colour  observed  is  compared  with  this  scale,  the 
proportion  of  mercury  being  thus  deduced.  If  the  colour  produced 
is  darker  than  the  darkest  on  the  chart,  the  second  method  is  applied. 
This  consists  in  titrating  5  c.c.  of  the  solution  with  a  standard  solution 
of  sodium  iodide,  the  latter  being  added  very  slowly  drop  by  drop,  the 
end  of  the  reaction  being  determined  by  the  complete  solution  of  the 
mercuric  iodide  first  precipitated. 

The  author  suggests  that  the  method  could  be  used  for  measuring 
the  vapour  pressure  of  mercury.  E.  H. 

Estimation  of  Mercuric  Chloride  in  Pastilles.  Enrico  Kimini 
{Boll.  chim.  farm.,  1908,  47,  145 — 147.  Compare  Saporetti,  Abstr., 
1908,  ii,  133). — The  mercuric  chloride  is  reduced  to  the  metal  by 
hydrazine  ;  the  volume  of  the  nitrogen  evolved  may  be  measured,  or  the 
reduction  may  be  carried  out  in  a  Geissler  carbon  dioxide  apparatus, 
and  the  nitrogen  estimated  by  loss  of  weight.  More  simply,  for  each 
gram  of  mercuric  chloride  in  solution,  about  20  c.c.  of  a  cold 
saturated  solution  of  hydrazine  sulphate  are  added  ;  the  solution  is 
then  rendered  neutral  to  methyl-orange,  and  10  c.c.  of  iy-sodium 
hydroxide  (per  gram  of  HgClo)  are  run  in.  After  shaking,  the 
mercury  is  filtered  off  and  washed,  and  the  filtrate  is  titrated  back 
with  iV710  acid.  The  calculation  is  based  on  the  equation  : 
NaH^.NaHSO^  +  2HgCl2  +  5NaOH  =  4NaCl  -hNagSO^-}- 2Hg-f  N2  + 

5H2O.  Gr.    B. 

Use  of  Ammonium  Persulphate  in  the  Separation  of 
Manganese  [from  Copper]  in  Acid  Solutione.  Willy 
GoTTSCHALK  {Zeitsch.  anal.  Chem.,  1908,  47,  237 — 240).— Ammonium 
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persulphate  may  be  vised  foi'  the  separation  of  manganese  from  copper. 
Forty  c.c.  of  the  liquid  are  mixed  with  10  c.c.  of  a  10%  solution  of  the 
reagent  and  gradually  heated  to  60°.  After  four  hours,  the  tempera- 
ture is  raised  to  70°.  The  manganese  dioxide  so  obtained  is  free  from 
copper  if  washed  with  water  containing  2%  of  nitric  acid.     L.  de  K. 

Separation  of  Iron  from  Indium.  Frank  C.  Mathers  (,/.  Amer. 
Chem.  Soc,  1908,30,  209— 211).— The  metals  maybe  separated  by 
electrolysis,  but  the  indium  so  obtained  still  contains  iron.  From 
this,  it  may  be  freed  by  redissolving  in  acid,  neutralising  with 
ammonia,  and  adding  an  equal  volume  of  50%  acetic  acid.  From  this 
solution,  the  iron  may  now  be  precipitated  completely  by  addition  of 
nitroso-y8-naphthol  dissolved  in  50%  acetic  acid.  L.  de  K. 

A  Separation  of  Iron  from  Manganese.  Eichard  B.  Moore 
and  Ivy  Miller  {J.  Amer.  Ghevi.  Soc,  1908,  30,  593— 594).— The 
whole  of  the  iron  is  precipitated  when  pyridine  is  added  to  a  solution 
of  the  metal  containing  free  hydrochloric  acid,  whilst  aluminium, 
chromium,  and  zinc  are  only  partly  precipitated,  and  manganese, 
nickel,  and  cobalt  remain  in  solution.  This  method  can  therefore  be 
used  to  separate  iron  from  the  last  three  metals.  In  the  present 
paper,  it  is  shown  that  a  fairly  satisfactory  separation  of  iron  from 
manganese  can  be  effected  with  one  precipitation.  The  ferric 
hydroxide  precipitate  must  be  washed  with  pyridine  water  {1  :  500). 
The  manganese  in  the  filtrate  cannot  be  completely  precipitated  by 
the  addition  of  bromine  water  to  the  hot  solution;  it  may,  however, 
be  estimated  by  boiling  the  solution  with  potassium  carbonate  or 
sodium  hydroxide.  W.  H.  G. 

Detection  of  Nickel  in  Ores  and  Nickel-Steel.  Hermann 
Grossmann  {Chem.  Zeit.,  1908,  32,  315 — 316). — The  solution  obtained 
in  the  usual  way  is  precipitated,  if  necessary,  with  hydrogen  sulphide, 
and  the  filtrate  is  concentrated  to  a  small  volume.  After  neutralising 
the  bulk  of  the  free  acid,  4  grams  of  sodium  potassium  tartrate  are 
added  for  every  gram  of  ore  or  alloy  taken.  A  slight  excess  of 
ammonia  is  now  added,  and  then  1  gram  of  dicyanodiamidine  sulphate, 
followed  by  aqueous  potassium  hydroxide.  The  nickel  is  deposited 
immediately  or  after  some  little  time  in  the  form  of  a  beautifully 
crystallised  dicyanodiamidine  compound.  In  presence  of  much 
manganese,  it  is  advisable  to  add  also  some  hydrazine  sulphate  to 
prevent  oxidation,  and  subsequent  separation  of  higher  oxides  of 
manganese.  L.  de  K. 

Detection  of  Gold,  Silver,  and  the  Platinmii  Metals  by- 
means  of  the  Metaphosphate  Bead.  Jui^ius  Donau  {Zeitsch. 
Chem.  hid.  KoUoide.,  1908,  2,  9,  273). — As  in  the  case  of  borax,  certain 
metallic  salts  are  reduced  in  metaphosphate  beads,  and,  owing  to  the 
liigh  viscosity  of  the  fused  mass,  the  ultraraicroscopic  particles  of  metal 
unite  together  so  slowly  th.at  the  colloidal  state  is  evident.  Continued 
heating  causes  the  colour  of  the  bead  to  change,  and  finally  to 
disappear  as  the  union  of  the  metallic  particles  to  a  non-colour-producing 
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size  proceeds.  These  inefcallio  aggregates  in  the  colourless  bead  can 
easily  be  seen  nnder  the  microscope.  Decolorised  nietaphosphate 
beads  do  not  regain  their  colour  when  reheated,  the  colloidal  state  not 
being  reversible  as  with  gold  ruby  glass.  Small  quantities  of  foreign 
substances,  such  as  alkali  salts,  silicic  acid,  or  water  glass,  have  no  effect 
on  the  colour  produced.  As  an  indication  of  the  sensitiveness  of  this 
test,  beads  containing  O'OOOOS  mg.  of  gold,  00002  mg.  of  silver,  or 
0*00008  mg.  of  platinum  show  distinct  colours.  J.  V.  E. 

Estimation  of  the  Hardness,  also  of  the  Free,  Semi- combined, 
and  Combined  Carbon  Dioxide  in  Waters.  IIkumann  Noll 
{Zeitsch.  angpAO.  Chem.,  1908,  21,  G40 — 641). — A  criticism  of  the 
processes  now  in  vogue,  and  a  plea  for  uniformity  in  technical 
water  analyses.  L.  de  K. 

Estimation  of  Organic  Carbon  in  Waters.  Nikolaus 
PoPOWSKY  {Arch.  Hygiene,  11*08,  65,  1 — 1  6). — A  suitable  quantity  of  the 
water  is  acidified  with  sulphuric  acid  and  evaporated  to  about  8  c.c. 
This  is  then  submitted  to  the  ordinary  moist  combustion  in  a  current  of 
air  (heating  with  sulphuric  acid  and  potassium  dichromate,  and  passing 
the  dried  gases  through  a  tube  containing  copper  oxide  heated  to 
redness  and  lead  peroxide  heated  at  150°),  and  the  carbon  dioxide 
formed  is  passed  throiigh  a  weak  solution  of  sodium  carbonate  con- 
taining phenolphthalein.  From  the  degree  of  bleaching  as  observed 
in  a  colorimeter,  the  amount  of  carbon  dioxide  can  be  ascertained, 
or  the  excess  of  sodium  carbonate  may  be  titrated  with  water  con- 
taining a  known  amount  of  carbon  dioxide,  but  this  is  not  quite  so 
satisfactory. 

For  minute  working  details,  the  original  paper  and  the  accom- 
panying curve  should  be  consulted.  L.  de  K. 

Estimation  of  Benzene  in  Illuminating  Gas.  Louis  M. 
Dennis  and  Ellen  S.  McCarthy  {J.  Amer.  Chem.  Soc,  1908,  30, 
233 — 247). — Sulphuric  acid,  D  1*84,  cannot  be  recommended  as  an 
absorbent  for  benzene,  as  it  also  combines  with  varying  amounts  of 
ethylene  ;  it  also  causes  much  inconvenience,  owing  to  foaming.  An 
ammoniacal  solution  of  nickel  cyanide,  however,  gives  trustworthy 
results.  This  reagent  is  prepared  by  dissolving  50  grams  of  crystal- 
lised nickel  sulphate  in  75  c.c.  of  water,  and  adding  25  grams  of 
potassium  cyanide  dissolved  in  40  c.c.  of  water  ;  the  nickel  cyanide 
formed  is  then  dissolved  by  addition  of  125  c.c.  of  ammonia, 
D  0-91. 

A  Hempel  apparatus  may  be  employed,  filled  with  either  water  or 
mercury  as  the  confining  liquid.  L.  de  K. 

Detection  and  Estimation  of  Small  Quantities  of  Benzene 
in  Alcohol.  David  Holde  and  G.  Winterfeld  {Chem.  Zeif.,  1908, 
32,  313). — One  hundred  c.c.  of  the  spii'it  to  be  tested  are  diluted  with 
so  much  water  that  the  amount  of  real  alcohol  equals  24'7%  by 
weight.  The  liquid  is  then  distilled  until  10  c.c.  have  been  collected 
in  a  tube  immersed  in  ice.     The  distillate  is  diluted  with  10 — 20  c.c. 
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of  water,  and  introduced  into  a  narrow  graduated  cylinder  ;  if  the 
liquid  remains  turbid,  the  cylinder  may  be  heated  slightly  in  the 
Avater-bath.  The  volume  of  the  benzene  is  then  read  ofp.  A  correction 
of  +0-3%  should  be  applied.  L.  de  K. 

Estimation  of  Alcohol  in  Concentrated  Ethyl  Nitrite. 
W.  A.  Pearson  {Amer.  J.  Pharm.,  1908,  80,  101— 105).— The  method 
described  originally  by  Dupre,  subject  to  certain  modifications,  was 
found  to  be  trustworthy.  For  the  separation  of  the  alcohol  from  the 
ethyl  nitrite,  from  25  to  30  grams  of  the  concentrated  preparation 
were  weighed  out  in  a  flask  partly  filled  with  ice- water,  and  the 
flask  was  connected  immediately  with  a  series  of  wash-bottles  con- 
taining cold  water.  The  outlet  tube  of  each  bottle  reached  nearly  to 
the  bottom  of  the  next  one.  The  ethyl  nitrite  was  allowed  to 
evaporate  at  the  ordinary  temperature  for  three  days.  Instend  of 
the  wash-bottles,  spiral  condensers  partly  filled  with  water  were 
also  employed  with  good  results.  When  the  volatilisation  of  the 
ethyl  nitrite  was  complete,  the  water  in  the  flask  and  wash-bottles 
was  transferred  to  a  graduated  flask  and  diluted,  so  that  each  20  c.c. 
contained  from  0*1  to  0"3  gram  of  alcohol.  Twenty  c.c.  of  this  solu- 
tion were  then  placed  in  a  bottle,  suflScient  sulphuric  acid  and 
potassium  dichromate  to  oxidise  the  remaining  traces  of  ethyl  nitrite 
and  the  alcohol  were  added,  the  bottle  was  closed  securely,  and  heated 
for  two  hours  in  a  boiling  water-bath.  "When  cold,  the  excess  of 
chromic  acid  was  reduced  by  the  addition  of  zinc,  the  mixtui^e  was 
distilled,  and  the  acetic  acid  determined  in  the  distillate  and  calcu- 
lated into  alcohol.  Any  ethyl  nitrite,  or  aldehyde,  in  the  alcoholic 
solution  was  estimated  separately,  and  an  allowance  was  made  for  the 
quantities  found.  W.  P.  S. 

Quantitative  Estimation  of  Methoxyl-  and  Methylimino- 
groups.  Alfred  Kirpal  (Ber.,  1908,  41,  819 — 822.  Compare 
Bnsch,  Abstr.,  1902,  i,  501  ;  Goldschmiedt  and  Honigschmid,  Abstr., 
1903,  ii,  578;  Goldschmiedt,   Abstr.,  1907,  i,  30,  8di).—3-Hi/droxij- 

pyridinebetaine,    CH-^pIr — pTT^N<C_/-._£^CO,  has  been  prepared 

by  the  condensation  of  3-hydroxypyridine  with  chloi'oacetic  acid  ;  the 
methyl  ether  is  obtained  by  the  action  of  methyl  iodide  on  the  silver  salt. 
On  carrying  out  methoxyl  estimations  with  this  substance  by  Zeisel's 
method,  values  were  obtained  which  were  always  too  low ;  this  was 
prol)ably  due  to  the  wandering  of  the  methyl  group  from  the  oxygen 
to  the  nitrogen  atom,  similarly  to  the  case  observed  by  Decker  and 
Solonina  (Abstr.,  1902,  i,  767).  The  method  of  Herzig  and  JNleyer 
(Abstr.,  1895,  ii,  296;  1896,  i,  68  ;  1898,  i,  53)  for  estimating  methyl 
attached  to  nitrogen  was  therefore  employed,  but  the  values  so  obtained 
were  too  high.  This  was  undoubtedly  due  to  partial  decomposition  of 
the  substance,  since  3-hydroxypyridinobetaine,  which  does  not  contain 
Muy  methyl  group,  yields  methyl  iodide  when  treated  according  to  the 
Horzig-Meyor  method.  It  is  therefore  evident  that  untrustworthy 
results  may  be  obtained  by  the  methods  of  Zeiscl  and  Herzig-Meyer. 
This  problem  is  under  investigation,  and  it  appears  that  the  position 
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of  the  hydroxyl  group  exerts  a  great  influence  on  the  stability  of  the 
betaine."  W.  H.  G. 

The  Keeping  Power  of  Pehling's  Solution,  and  the 
Volumetric  Process  of  Estimating  Reducing  Sugars  with 
it.  Francis  Watts  and  Harold  A.  Tempany  {J.  Soc.  C/iem.  Ind., 
1908,  27,  191— 193).— The  authors  find  that  Violette's  modification  of 
Fehling's  solution  may  be  kept  ready  mixed  for  many  months  without 
fear  of  deterioration  if  light  and  air  ai^e  not  allowed  to  have  access  to  it. 
In  the  estimation  of  reducing  sugars,  the  indicator  employed  consisted 
of  a  potassium  feiTocyanide  solution  acidified  with  acetic  acid.  When 
the  titration  was  nearly  completed,  a  drop  of  the  copper  solution  was 
placed  on  a  layer  of  three  pieces  of  filter  paper,  and  the  lowest  one  was 
then  tested  with  the  indicator.  The  sugar  solutions  used  in  the 
titrations  were  prepared  so  as  to  contain  approximately  the  same 
concentration  of  reducing  sugar,  and  a  correction  was  applied  for  the 
influence  of  sucrose  on  the  titrations.  Under  the  conditions  of  the 
experiments,  this  correction  was  in  the  proportion  that  1  gram  of 
sucrose  is  equal  in  reducing  power  to  0"0033  gram  of  invert  sugar. 

W.  P.  S. 

Comparative  Investigations  on  Various  Reduction 
Processes  for  the  Estimation  of  Dextrose.  Tusaku  Kinoshita 
(Bioc/iem.  Zeitsch.,  1908,  9,  208— 230).— The  following  methods  were 
investigated  :  those  of  (1)  Allihn,  (2)  Knapp,  (3)  Pavy  as  modified  by 
Kumagawa  and  Suto.  Estimations  were  made  with  solutions  of 
dextrose  in  strengths  varying  from  0-1%  to  07%.  The  most  accurate 
results  were  in  all  cases  obtained  with  a  dextrose  solution  of  0-2%. 
The  Allihn  and  modified  Pavy  methods  were  found  on  the  whole  the 
more  accurate,  showing  a  mean  error  of  0*04%  and  0-02%  respectively,  as 
compared  with  an  error  of  1*730%  in  the  Knapp  method.  Owing  to 
the  ease  with  which  the  Pavy-Kumagawa-Suto  method  can  be  carried 
out,  it  is  recommended  in  preference  to  the  others,  especially  for  the 
estimation  of  sugar  in  urine.  S.  B.  S. 

Estimation  of  Sugar  by  Allihn's  and  Meissl's  Methods. 
H.  ScHAUMANN  {Zeitsch.  anal.  Chem.,  1908,  47,  235 — 237). — The 
troublesome  handling  of  the  hot  porcelain  dish  in  which  the  pre- 
cipitation of  the  sugar  by  means  of  Fehling's  solution  takes  place,  and 
the  continual  filling  of  the  filtering  tube,  may  be  avoided  by  using  the 
author's  arrangement,  in  which  the  supernatant  liquid,  and  afterwards 
the  precipitate  also,  is  removed  by  suction.  L,  de  K. 

Estimation  of  Aldehydes  by  the  Spectroscope.  Pierre 
Bruylants  {Bull.  Acad.  roy.  Belg.,  1907,  955—977.  Compare 
Abstr.,  1907,  ii,  656). — The  change  in  the  absorption  bands,  which 
is  observed  when  a  solution  of  defibrinated  blood,  to  which  yellow 
ammonium  sulphide  has  been  added,  is  treated  with  a  solution 
containing  an  aldehyde,  can  be  employed  for  the  quantitative  estimation 
of  aldehydes.  The  measurement  depends  on  the  fact  that  the  time 
which  elapses  between  the  mixing  of  the  aldehyde  and  blood  solutions 
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and  the  appearance  of  the  absorption  band  with  a  maximum  at  \  =  o6n 
is  inversely  proportional  to  the  concentration  of  the  akiehyde. 

The  mode  of  operating,  which  is  comparative,  is  ilhistrated  by  the 
estimation  of  citral  in  essence  of  lemon.  The  natural  essence  to  be 
examined  and  an  artificially  prepared  essence,  in  which  the  aldehyde 
originally  present  has  been  removed  and  in  its  place  a  known  quantity 
added,  are  treated  simnltaneously  with  the  solution  containing  de- 
fibrinated  blood  and  yellow  ammonium  sulphide,  and  are  then  observed 
together  in  the  spectroscope.  If  the  absorption  band  (X  =  5()0)  makes 
its  appearance  at  the  same  moment  in  the  two  solutions,  the  percentage 
concentration  of  the  aldehyde  in  the  two  solutions  is  the  same.  If 
the  bands  do  not  appear  simultaneously,  the  amount  of  citral  in  the 
artificial  essence  is  varied  until  this  is  the  case.  H.  M.  D. 

Some  Colour  Reactions  of  Organic  Acids  with  Phenols. 
Henry  J.  H.  Fenton  and  G.  Bare  {Proc.  Camh.  Phil.  Soc,  1908,  14, 
386 — 387). — The  authors  have  tabulated  the  colour  reactions  which 
are  produced  when  formic,  oxalic,  dihydroxytartaric,  pyruvic,  aa-di- 
methylglutaric,  lactic,  saccharic,  Ijevulic,  and  oxalacetic  acids  and  their 
s.alts  or  esters  are  treated  at  the  ordinary  temperature  with  resorcino), 
phenol,  pyrogallol,  or  o-cresol  in  the  presence  of  strong  sulphuric  acid, 

P.  H. 

Estimation  of  Lactic  Acid  in  Lactates.  Johannes  Paessler 
{Chem.  Zentr.,  1908,  i,  66  ;  from  Collegiuyn,  1907,  388— 392).— In  the 
absence  of  other  reducing  substances,  the  process  is  as  follows : 
0-4  gram  of  the  lactate  is  dissolved  in  water,  10  c.c.  of  dilute 
sulphuric  acid  are  added,  and  the  lactic  acid  is  fully  oxidised  to  acetic 
acid  and  carbon  dioxide  by  boiling  for  an  hour  in  a  reflux  apparatus 
with  addition  of  25  c.c.  of  JV/2  potassium  dichromate.  When  cold, 
the  excess  of  dichi'omate  is  estimated  iodometrically  as  usual.  One  c.c. 
of  dichromate  =001127  gram  of  lactic  acid.  Lactic  anliydride 
is  but  imperfectly  oxidised,  and  shoiild  therefore  be  first  digested 
with  a  slight  excess  of  alkali  hydroxide.  Antimony,  if  present,  should 
be  removed  by  hydrogen  sulphide,  and  the  excess  of  the  latter  boiled 
off.  L.  DE  K. 

Estimation  of  Lactic  Acid  in  Musts  and  Saccharine 
Liquids.  Ludwig  Legler  {Chem.  Zentr.,  1908,  i,  299 — 300;  from 
Arb.  hyg.  Instituten,  Dresden,  2,  91 — 108). — The  solution  is  concen- 
trated to  10  c.c.  and  shaken  thrice  in  sviccession  with  ether  for  five 
minutes.  The  ethereal  residues  are  neutralised  with  barium  hydroxide 
and  then  treated  accoi'ding  to  Moslinger  {ibid.,  1902,  ii,  1386).  The 
result,  however,  is  too  low,  but  this  may  be  remedied  by  multiplying 
by  111.  L.  DE  K. 

Estimation  of  Benzoic  Acid  in  Ketchup.  Charles  H.  La  Wall 
and  Henry  A.  Bkadstiaw  {Amer.  J.  /'harm.,  1908,  80,  171—172).— 
Twenty  grams  of  the  ketcliup  are  mixed  fhoroughly  with  5  c.c, 
of  hydrochloric  acid  and  25  c.c.  of  saturated  sodium  chloride 
solution  ;  the  mixture  is  then  poured  on  a  moistened  filter,  and  the 
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residue  is  washed  with  saturated  sodium  chloride  solution  until  the 
filtrate  and  washings  amount  to  IdO  c.c.  The  filtiate  is  shaken 
with  three  successive  quantities  of  chloroform,  and  the  united  extracts 
are  evaporated  at  the  ordinary  temperature.  The  residue,  which  is 
usually  perfectly  white  and  crystalline,  is  dried  to  constant  weight 
over  sulphuric  acid.  If  the  residue  is  yellow  in  colour  and  oily,  it 
must  be  dissolved  in  dilute  ammonia,  and  the  solution  again  shaken 
with  chloroform,  after  acidifying  with  sulphuric  acid.  The  weighed 
residue  may  be  dissolved  in  a  little  alcohol,  and  the  solution  titrated 
with  ^/20  potassium  hydroxide  solution,  using  phenolphthalein 
as  indicator,  the  quantity  of  alkali  used  being  then  calculated  into 
benzoic  acid.  If  salicylic  acid  and  "  saccharin  "  are  also  present  in 
the  ketchup,  they  are  extracted  along  with  the  benzoic  acid,  and  must 
be  estimated  separately.  W.  P.  S. 

Estimation  of  Glycine  in  Human  Faeces.  Felix  von  Oefele 
{Pharm.  Zentr.-h.,  1908,  49,  203— 204).— The  crude  glycine,  obtained 
in  the  usual  manner,  is  conveited  into  hippuric  acid  by  means  of 
benzoyl  chloride.  The  nitrogen  of  the  hippuric  acid  is  then  estimated 
and  calculated  into  glycine. 

As  much  as  7*54%  of  glycine  has  been  found  in  dried  faeces. 

L.   DE  K, 

Estimation  of  Fat  in  Samples  of  Faeces  and  Food-stuflPs  by 
the  Kumagawa-Suto  Method.  Ryotaro  Inaba  (Biochem.  ZeiUch., 
1908,  8,  348 — 355). — The  fat  was  estimated  in  the  samples  by 
extraction  with  ether  and  weighing  the  extract  (Soxhlet's  method). 
The  extract  was  hydrolysed  and  the  fatty  acids  determined,  and  the 
fat  recalculated  from  these  results.  {A).t.  The  residue,  from  the  ether 
extraction,  was  treated  with  alkalis  and  the  fatty  acids  (purified  by 
petroleum  as  in  the  Kumagawa-Suto  method)  determined,  and,  from 
the  numbers  so  obtained,  the  fat  in  the  residue  calculated  [B).  Finally, 
the  fat  was  determined  in  the  whole  samples  by  hydrolysis  with  alkalis 
by  the  Kumagawa-Suto  method.  The  determinations  by  the  Soxhlet 
method  were  always  lower  than  those  of  the  direct  Kumagawa-Suto 
method  (which  did  not  differ  much  from  A  and  B)  ;  the  results  gener- 
ally confirm  those  described  by  Kumagawa  and  Suto  (this  vol.,  ii,  331). 

S.  B.  S. 

Determination  of  the  Saponification  Number.  Hugo  Mast- 
BAUM  {Chem.  Zeit.,  1908,  32,  378— 379).— When  applying  the 
Kottstorfer  method  for  the  determination  of  the  saponification  number 
of  fats,  it  is  desirable  that  the  alcoholic  potassium  hydroxide  should  be 
as  near  as  possible  coloui'less  and  aLso  keep  so  for  a  reasonable  time.  A 
sei'viceable  solution  is  obtained  by  dissolving  30  grams  of  potassium 
hydroxide  in  25  c.c.  of  water  and  diluting  to  a  litre  with  96%  alcohol, 
which  has  been  rectified  over  sodium  hydroxide.  If  now  the  solution  is 
preserved  in  colourless  bottles  and  exposed  to  daylight,  it  will  keep 
remarkably  well.  Solutions  which  have  turned  so  yellow  as  to  be  useless, 
may  be  rendered  again  serviceable  by  exposure  to  sunlight.     L.  de  K. 
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Detection  of  Methylamines  in  the  Presence  of  Ammonia. 
L.  TsALAPATiNi  {CJiem.  Zentr.,  1908,  i,  299  ;  from  Bull.  Soc.  Stiinte 
Fmcuresci,  1907,  16,  167 — 169). — The  solution  of  the  mono-,  di-,  or 
tri-methylamine  is  neutralised  with  hydrochloi'ic  acid  and  evaporated 
to  dryness.  The  residue  is  dissolved  in  95%  alcohol,  and  5  c.c.  of  the 
solution  heated  at  70 — 75°  with  a  few  ceotigrams  of  tetrachloro- 
benzoquinone,  when  a  violet  coloration  appears.  Ammonia  gives  no 
reaction  in  those  circumstances.  L.  de  K. 

Volumetric  Estimation  of  Mustard  Oil.  Max  Kuntze  {Arch. 
Pharm.,  1908,  246,  58 — 69), — The  following  method  is  recommended 
for  the  estimation  of  mustard  oil  (allylthiocarbimide)  in  its  alcoholic 
solutions.  Five  c.c.  of  the  solution  containing  about  2%  of  the  oil  are 
placed  in  a  100  c.c.  fl&ok  together  with  10  c.c.  of  ammonia  and  50  c.c. 
of  iV/10  silver  nitrate  solution.  The  Hask  is  then  attached  to  a  reflux 
apparatus,  and  the  contents  are  heated  for  one  hour  by  means  of  a 
boiling  water-bath.  After  cooling,  the  solution  is  diluted  with  water 
to  a  volume  of  100  c.c.  and  filtered.  Fifty  c.c.  of  the  clear  filtrate  are 
then  rendered  slightly  acid  with  nitric  acid,  1  c.c.  of  ammonium  ferric 
sulphate  is  added,  and  the  excess  of  silver  nitrate  is  titrated  with 
NjlO  ammonium  thiocyanate  solution.  W.  P.  S.   . 

[Detection  and  Estimation  of]  "  Saccharin."  Giovanni 
Parmeggiani  {Boll.  chim.  farm.,  1908,  47,  37 — 38). — See  this 
vol.,  i,  267. 

Detection  of  "  Saccharin "  (o-Benzoicsulphinide)  in  Fatty- 
Oils.  A.  Bianchi  and  E.  di  Nola  {Boll.  chim.  farm.,  1908,  47, 
183 — 185), — The  authors  give  two  methods  for  detecting  o-benzoic- 
sulphinide  in  fatty  oils,  the  more  expei^itious  being  as  follows. 

The  oil  is  saponified  by  heating  on  the  water-bath  with  alcohol 
and  not  much  moi-e  than  the  requisite  quantity  of  potassium  hydi'oxide 
solution,  most  of  the  alcohol  being  then  removed  by  evaporation 
and  the  residual  soap  dissolved  in  water.  To  this  solution  is  added 
concentrated  magnesium  chloride  or  sulphate  solution,  the  liquid  being 
separated  from  the  insoluble  magnesium  compound  by  decantation 
and  washing.  This  aqueous  solution  is  concentrated  on  the  water-bath, 
acidified  with  sulphuric  acid,  and  shaken  with  a  mixture  of  ether  and  light 
petroleum,  the  ethereal  solution  being  separated  and  evaporated  to 
dryness  on  a  water-bath.  The  presence  of  o-benzoicsulphinide  in  the 
residue  is  detected  by  the  sweet  taste,  and  by  the  formation  of 
salicylic  acid  on  fusion  with  sodium  hydroxide  at  250°,  T.  H.  P, 

Estimation  of  Total  Alkaloids  in  Coca  Leaves,  Anne  VV,  K, 
DE  Jong  {Ckem.  WeekUad,  1908,  5,  225—229.  Compare  Abstr., 
1905,  ii,  778). — A  criticism  of  Greshoti's  method  {Pharm.  Weekblad, 
1905,  2,  286),  The  results  obtained  by  this  process  show  great 
dift'erences  from  those  got  by  the  Keller-de  Jong  method.  This  is 
cau.sed  by  loss  of  alkaloid,  due  to  overheating  the  solutions,  and  also 
to  imperfect  ether  extraction,  owing  to  the  emulsion  formed.  The 
process  may,  however,  be  trusted  when  worked  as  follows. 
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The  alcoholic  solution  is  evaporated  in  vacuum,  the  residue  is 
dissolved  in  water,  and  then  made  alkaline  with  ammonia.  Two 
successive  shakings  with  ether  now  suffice  to  lemove  ail  the  alkaloid. 
In  one  instance,  the  author's  process  gave  1'82%  of  alkaloid,  Avhilst  the 
Greshoff  method  showed  but  1"60%.  But  when  using  the  above 
modification  i"83%  was  obtained.  L.  de  K. 

Evaluation  of  Java  Coca.  Maurits  Greshoff  {Chem. 
Weekblad,  1908,  5,  253 — 256). — A  reply  to  de  Jong  (see  preceding 
abstract).  The  author's  method  is  intended  as  a  guide  to  manufacturer.s, 
whereas  de  Jong's  process  gives  results  which  cannot  be  realised  in 
practice.  L.  de  K. 

Estimation  of  Indole  in  Faeces.  Waclaw  von  Moraczewski 
{Zeitsch.  physiol.  Chem.,  1908,  55,  42 — 47). — About  30 — 40  grams  of 
the  faeces,  when  the  dry  substance  is  about  20%,  or  correspondingly 
larger  quantities  with  liquid  faeces,  are  mixed  with  700  c.c.  of  water. 
The  mixture  should  be  neutral  or  weakly  alkaline.  Five  hundred  c.c. 
are  then  distilled  off,  best  in  a  Kjeldahl  distillation  apparatus.  Of 
the  distillate,  about  150  c.c.  ai-e  taken,  acidified  with  ten  drops  of 
concentrated  sulphuric  acid,  and  well  shaken  with  1  gram  of  kieselguhr. 
A  slight  loss  of  indole  is  caused  by  the  adsorption  of  the  kieselguhr, 
but  this  is  constant  when  the  working  conditions  are  always  the  same. 
The  mixture  is  then  filtered,  and  100  c.c.  of  the  clear  filtrate  are  used 
for  the  test.  To  this  five  to  ten  drops  of  a  2%  sodium  nitrite  solu- 
tion are  added,  and  the  whole  is  left  until  the  maximum  colour 
reaction  is  produced,  which  takes  about  two  hours.  The  colour  is 
then  compared  with  a  standard  in  a  Wolff  colorimeter.  The  standard 
is  made  by  diluting  1  c.c.  of  a  1%  solution  of  pure  indole  to  500  c.c. 
Five  c.c.  of  this  diluted  solution  are  then  made  up  to  100  c.c,  to 
which  ten  drops  of  concentrated  sulphuric  acid  and  five  drops  of  2% 
sodium  nitrite  are  added.  The  standard  solution  must  be  freshly 
prepared.  The  distillate  from  the  faeces  is  sometimes  souaewhat 
coloured ;  in  this  case,  it  is  advisable  to  bring  the  standard  to  the 
same  colour  by  the  addition  of  tropaeolin  or  dichromate  solution. 

S.  B.  S. 

lodometric  Estimation  of  Basic  Colours.  Louis  Pelet-Jolivet 
and  V.  Garati  [Chem.  Zentr.,  1908,  i,  303  ;  from  Bull.  Soc.  Vavdoise  Sci. 
Nat.,  1907,  [v],  43,  30 — 38). — One  gram  of  the  colouring  matter  is 
dissolved  in  water  to  a  litre,  and  40 — 100  c.c.  of  the  solution  are 
titrated  with  iodine  solution  containing  5  grams  of  iodine  per  litre. 
The  end  reaction  is  ascertained  by  applying  the  spot-test  with  starch 
solution  on  a  porcelain  plate.  Satisfactory  results  were  obtained  with 
magenta,  safranin,  methylene-hlue,  and  chrysoidin,  which  all  give 
precipitates.     One  mol.  of  the  dye  absorbs  2  atoms  of  iodine. 

L.  de  K. 

Volumetric  Estimation  of  Dyes.  Louis  Pelet-Jolivet  and 
V.  Garati  {Chem.  Zentr.,  1908,  ii,  303;  from  Bull.  Soc.  Vuadoise  Sci. 
Nat.,  1907,  [v],  43,  1—29).— The  process  is  based  on  the  fact  that 
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basic  dyes  are  more  or  less  completely  precipitated  by  addition  of  acid 
dyes,  and,  if  the  dyes  are  of  a  different  colour,  the  end  reaction  maybe 
observed  by  a  spot-test  on  filter-paper.  It  is  best  to  use  solutions 
containing  0"2 — 0"5%  of  the  colouring  matter.  In  this  manner, 
satisfactory  results  are  obtained  in  the  titration  of  inethylene-hlue 
with  crystal- ponceau,  sodium  carminate,  pyramin-orange  B, 
cotton-brown  ;  safranin  with  helvetia-blue,  naphthol-yellow  S, 
acid-violet  6BN  ;  magenta  with  alkali-blue,  helvetia-blue,  bluish- 
light-green  SF.  Keversely,  the  acid  dyes  may  be  titrated  with  the 
basic  colours.  L.  de  K. 


Colour  Reactions  in  Biochemistry.  I.  F.  A.  Steensma 
{Biochem.  Zeitsch.,  1908,  8,  203 — 208). — The  colour  reactions 
employed  in  biological  chemistry  can  be  generally  classified  in  gx'oups. 
The  first  of  these  is  designated  the  "  aldehyde-acid "  group.  An 
aromatic  or  heterocyclic  aldehj^de  in  the  presence  of  a  mineral  acid 
gives  a  colour  with  either  phenols  or  heterocyclic  compounds  containing 
the  grouping  C^^CH.  The  colour  obtained  by  this  reaction  can  be 
changed  by  the  addition  of  nitrous  acid.  A  general  reaction  is 
suggested  to  account  for  the  colour  formation  in  the  reactions  of  this 
aldehyde-acid  group,  and  it  can  be  shown  that  a  large  number 
of  the  biochemical  reactions  are  included  in  it.  Furthermore,  on  the 
assumption  that  the  interaction  of  phenols  or  heterocyclic  compounds 
containing  the  grouping  C^^CH  with  all  aromatic  aldehydes  in  the  pre- 
sence of  mineral  acids  always  give  rise  to  colours,  new  reactions  can  be 
predicted ;  for  example,  certain  new  colour  reactions  of  thiophen  are 
described.  It  is  proposed  to  consider  other  groups  of  colour  reactions 
in  a  subsequent  communication.  S.   B.  S. 

Detection  of  the  Bile  Pigments.  F.  A.  Steensma  {Biochem. 
Zeitsch.,  1908,  8,  209). — The  Salkowski-Huppert  reaction  often  gives 
negative  results  even  when  bile  pigments  are  undoubtedly  present  in 
the  uriue.  This  is  due  to  the  fact  that  the  bilirubin  is  not  always 
oxidised.  The  oxidation  can  be  conveniently  accomplished  in  this  test 
when  the  result  is  negative,  by  the  addition  of  one  drop  of  a  0  5% 
sodium  niti'ate  solution.  S.  B.  S. 


Blood  and  Red  Pigmented  Urines.  Albert  Flokenoe  (/. 
rharm.  Ghim.,  1908,  [vi],  27,  145—151.  Compare  Abstr.,  1907,  ii, 
827). — Urobilin  cannot  always  be  detected  in  the  urine  by  the  ordinary 
method.  If,  however,  urine  is  treated  with  hydrochloric  acid,  the 
urobilin  is  sot  free  from  its  combination  with  salts,  and  axn  be  extracted 
with  ethyl  acetate,  which  assumes  a  yellow  colour  ;  this  solution  then 
gives  the  ordinary  spectrum  of  urobilin,  but  not  the  reaction  with 
alcoholic  zinc  acetate.  On  keeping,  it  assumes  an  orange  colour,  which 
becomes  yellow  again  on  treatment  witli  ammonium  sulphide.  The 
dark-coloured  solution  gives  the  zinc  acetate  reaction.  This  method 
1)1"  treatment  is  i-ecommended  for  the  examination  of  pathological 
urines.  fcj.  B.  !S. 
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The  Reactions  for  Bile  Pigments  in  Urine.  J.  C.  Schippkrs 
{Biochem.  Zeitsch.,  1908,  9,  241 — 243). — A  comparative  investigation 
was  made  of  the  seusitiveuess  of  the  reactions  of  Nakayama  (Abslr., 
1903,  ii,  120),  Huppeit-Salkowski,  and  Huppert-Salkowski  as  modified 
by  Bouma.  The  first  was  found  to  be  the  most  sensitive.  The  following 
modification  of  the  Huppert-Salkowski  reaction  was  found  to  give 
ciiually  good  results.  Ten  c.c.  of  urine  are  neutralised  with  a  few  drops 
of  sodium  carbonate  solution,  and  5  dx-ops  of  20%  sodium  carbonate 
solution  and  then  10  drops  of  20%  calcium  chloride  are  added.  The 
precipitate,  after  washing,  is  warmed  with  3  c.c.  of  alcohol  containing 
hydrochloric  acid,  and  then  sodium  nitrite  is  added.  This  reaction  is 
advantageous,  in  that  all  the  reagents  are  colourless.  S.  B.  S. 

Estimation  of  the  Fundamental  Colouring  Matter  of  Urines. 
J.  Browixski  and  S.  Dabrowski  {Bull.  Acad.  Sci.  Cracow,  1908, 
139 — 141). — Eight  hundred  to  one  thousand  c.c.  of  urine  are  defecated 
by  means  of  milk  of  lime  or  else  by  an  ammoniacal  solution  of  the 
acetate  of  an  alkaline  earth  metal,  and  the  clear  solution  is  then 
precipitated  with  copper  acetate.  After  twenty-four  hours,  the 
urochrome-copper  precipitate  is  collected  and  washed,  and  then  de- 
composed by  hydrogen  sulphide  at  50'^.  The  filtrate  is  freed  from 
excess  of  hydrogen  sulphide  by  passing  a  current  of  carbon  dioxide 
under  reduced  pressure,  and  the  solution  is  evaporated  in  a  vacuum  to 
a  definite  volume,  say,  150 — -200  c.c. 

The  liquid  is  now  placed  in  a  separating  funnel  containing  carbon  di- 
sulphide.  Excess  of  iodic  acid  is  added,  and  after  four  to  six  hours  the 
iodine  liberated  is  extracted  by  repeatedly  shaking  the  contents  ;  four 
extractions  generally  sufiice.  The  carbon  disulphide  solution  is  then 
titrated  for  iodine  in  the  usual  manner  with  .A^/100  thiosulphate. 
0'1319  Gram  of  iodine  represents  1  gi'am  of  urochrome.        L.  de  K. 

Estimation  of  Nitrogenous  Metabolism  Products  in 
Faeces.  Albert  Stutzer,  E.  Merres,  and  L.  Seidler  {Blochem. 
Zeitsch.,  1908,  9,  310 — 317). — The  nitrogenous  matter  in  the  fyeces, 
which  can  be  rendered  soluble  by  treatment  with  gastric  juice, 
consists  of  niti'ogenous  metabolism  products,  which  include  mucin, 
hile,  and  pancreatic  secretion.  The  amount  of  this  matter  can  be 
determined  by  estimating  the  total  nitrogen  of  the  faeces  and  the 
nitrogen  in  the  residue  after  peptic  digestion  in  acid  solution,  the 
amount  of  acid  being  gradually  increased  from  02%  to  1%.  When 
the  faeces  are  not  investigated  in  a  fresh,  moist  condition,  but  are  kept 
•with  preservatives,  the  metabolism  products  are  apt  to  undergo 
change,  so  that  they  are  no  longer  rendered  entirely  soluble  by  peptic 
digestion.  An  investigation  showed,  that  of  the  preservatives 
employed,  carbon  disulphide  produced  the  smallest  amount  of  change, 
practically  the  same  results  having  been  obtained  with  fresh  faeces 
and  with  material  preserved  with  this  substance.  One  c.c.  suffices  for 
100  grams  of  fwces.  ^5-  B.  8. 

Estimation  of  Gliadin.  Walter  E.  MATHEWsu^•  (/.  Amer. 
Ckeia.  ,'SoG.,  1908,  30,  74 — 81). — The  extraction  of  gliadin  from  gluten 
by  means  of  alcohol   gives  unsatisfactory  results.     With  some  flours, 
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8 — 17%  more  nitrogenous  matter  is  extracted  wiien  4  grams  per  100  c.c. 
of  70  vol.  %  alcohol  are  used  than  when  16  grams  of  flour  are  taken. 
A  previous  drying  in  the  watei'-ovea  also  renders  10 — 20%  of  the 
gliadin  insoluble,  although  pure  gliadin  is  not  affected.  Propyl  alcohol 
of  70%  strength  is  no  better  suited  than  ordinary  alcohol. 

Anhydrous  phenol  (temperature  40°)  dissolves  a  large  percentage  of 
protein  from  flour  ;  this,  however,  is  not  pure  gliadin  but  a  mixture. 

L.  DE  K. 

A  New  Method  for  Estimating  Diastatic  Ferments.  Julius 
Wohlgemuth  [Biochem.  Zeitsch.,  1908,  9,  1 — 9). — A  series  of  test-tubes 
ax'e  taken,  each  containing  the  same  amount  of  1%  solution  of  starch, 
but  different  amounts  of  solution  of  a  diastatic  ferment ;  all  are  placed 
simultaneously  in  a  warm-bath  for  thirty  or  sixty  minutes,  and 
then  transferred  to  ice-cold  water  to  stop  further  action.  Each  is 
then  shaken  with  the  same  amount  of  a  dilute  iodine  solution,  and  the 
one  which  shows  no  trace  of  blue  colour,  that  is,  the  one  next  to  the 
specimen  which  still  shows  a  trace  of  blue  or  violet,  is  taken  ;  supposing 
the  selected  tube  contains  0'02  c.c.  of  saliva  and  5  c.c.  of  starch  solution, 
and  the  time  of  exposure  to  40°  was  30  minutes,  then  1  c.c.  of  saliva 
would  have  caused  the  disappearance  of  the  starch  in  250  c.c.  of 
solution  in  the  same  time  ;  this  is  represented  by  the  following 
abbreviation  in  a  series  :  DyUJ,  =  250.  W.  D.  H. 

Reaction  Distinguishing  between  Galenical  Preparations 
made  from  Leaves  and  from  other  Parts  of  Plants.  A.  Richaud 
and  BiDOT  {J.  Pharm.  Ghim.,  1908,  [vi],  27,  278— 280).— A  few  drops 
of  a  tincture,  or  other  galenical  preparation  made  from  leaves,  diluted 
with  water  give  on  careful  addition  of  ammonia  solution  a  yellowish- 
green  ring  at  the  junction  of  the  two  liquids.  Preparations  made 
from  roots,  seeds,  or  flowers  do  not  give  this  colour  reaction,  except 
in  the  case  of  Polygala  root.  The  substance  to  which  the  coloration 
is  due  is  probably  a  decomposition  product  of  chlorophyll. 

T.  A.  H, 
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Refractometric  Studies  of  Some  Derivatives  of  Methane  in 
which  Two  or  Three  Atoms  of  Hydrogen  are  Replaced  by- 
Negative  Radicles.  AlbinHaller  and  Paul  TH.MuLLER(/lw?^. C/mn.. 
Phys.,  1908,  [viii],  14,  125 — 144). — A  resume  of  work  already  published 
(compare  Abstr.,  1904,  ii,  221  ;  1905,  i,  112).  The  specific  refractions 
for  the  a-,  fi-,  and  y-hydrogen  lines  and  the  i)-sodium  line  of  the 
following  substances  have  been  determined  :  ethyl  cyanoformate,  04" 
1-0034,  n^  1-3821;  methyl  cyanoglyoxylate,  n^  1-4916;  ethyl 
a-cyano-/5-ethoxycrotonate,  nfi  1-4936.  A  table  is  given  of  the  mole- 
cular refractions  for  the  dilferent  rays,  and  of  the  molecular  dis- 
persions between  the  a  and  y  lines.  The  values  obtained  are 
compared  with  those  calculated  from  Briihl's  data  for  the  M^  and 
dispersion,  and  with  Conrady's  for  J/d.  It  is  pointed  out  that,  whilst 
the  optical  constants  for  ethyl  cyanoacetate,  ethyl  malonate,  and 
malononitrile  are  not  affected  by  solution  in  absolute  alcohol,  this 
solvent  increases  the  molecular  refractions  by  approximately  one  unit 
in  the  case  of  ethyl  cyanomalonate  and  ethyl  cyanoethylacetoacetate. 
This  is  considered  to  be  due  to  increased  enolisation  of  these  sub- 
stances. W.  O.  W. 

Regularities  in  the  Structure  of  Spectra.  F.  Stahli  [Chem,. 
Zentr.,  1908,  i,  591—592;  from  Apoth.  Zeit.,  1908,  23,  51—53).— 
A  theoretical  paper,  in  which  an  explanation  is  given  of  the  division 
of  alkali  and  alkaline-earth  metal  spectra  into  primary  and  secondary 
series.  The  carrier  of  the  primary  series  is  considered  to  be  the 
electrically  neutral  atoms,  whilst  the  secondary  series  is  dependent 
on  those  atoms  which  through  loss  of  one  or  more  electrons  are 
positively  charged.  The  connexion  between  the  spectra  of  different, 
but  closely  related,  elements  is  also  discussed.  J.  V.  E. 

Spectra  of  the  Alkali  [Metals].  W.  Ritz  {Fhysikal.  Zeitsch., 
1908,  9,  244 — 245). — A  criticism  of  Runge's  conclusions  (this  vol., 
ii,  78)  relative  to  the  nature  of  the  new  series  of  lines  discovered  by 
Bergmann  (this  vol.,  ii,  242)  in  the  red  and  ultra-red  regions  of  the 
spectia  of  tbe  alkali  metals.  The  differences  between  the  vibration 
frequencies  of  the  several  lines  in  a  series  are  very  approximately 
constant ;  this  indicates  that  the  new  series  are  subsidiary  series. 
This  view  agrees  with  the  observed  fact  that  the  lines  in  these  series 
shift  towards  the  red  end  of  the  spectrum  as  the  atomic  weight  of 
the  alkali  metal  increases.  Formulfe  of  the  Rydberg  type  are  given 
which  represent  the  several  lines  of  the  series  for  potassium,  rubidium, 
and  caesium.  H.  M.  D. 

Flame  Spectra  of  Iron.  Gustave  A.  Hemsalech  and  Charles 
DE  Watteville  (Compt.  rend.,  1908,  146,  859—862.  Compare  this 
vol.,  ii,  336). — The  spectra   of  iron,    obtained  by  passing  one   of  the 
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gases  supplied  to  the  burner  over  electrodes  of  the  metal  between 
which  au  arc  or  sparks  are  passing,  have  been  compared  with  the 
spectra  obtained  when  the  flame  is  fed  with  the  spray  from  a  solution 
of  an  iron  salt.  The  spectra  are  the  same  for  a  given  flame,  but  very 
considerable  differences  are  found  in  the  spectra  when  different 
combvistible  mixtures  are  used.  Between  the  limits  represented  by 
X=  2250  and  X  =  5000,  750  lines  were  found  in  the  iron  spectrum,  using 
coal  gas  and  air ;  with  coal  gas  and  oxygen  the  number  was  250,  and 
with  hydrogen  and  oxygen  (or  air),  210.  H.  M.  D. 

Ultra-violet  Spark  Spectrum  of  Dysprosium  and  Some 
Remarkable  Magnetic  Properties  of  this  Element.  Georges 
Urbain  {Compt.  rend.,  1908,  146,  922 — 925). — The  original  contains 
a  list  of  ninety-two  prominent  lines  in  the  spark  spectrum  of  dys- 
prosium between  the  values  2872  and  4221*3.  By  means  of  the 
Curie  and  Cheneveau  magnetic  balance,  the  coefiicient  of  magnetic 
susceptibility  of  the  oxide,  Dy.,03,  obtained  from  six  consecutive  terms 
of  one  of  the  fractions  (Abstr.,  1906,  ii,  359)  was  determined;  the 
mean  value  for  tc.lO"^  was  290. 10~*^,  the  limiting  values  being 
286-9.10^^'  and  291-7.10"^.  Dysprosium  therefore  stands  first  in  the 
list  of  paramagnetic  elements,  its  oxide,  Dy.^Og,  being  12"8  times  more 
magnetic  than  the  oxide  of  iron,  FcOg  ;  in  view  of  this  fact,  the  author 
suggests  that  the  high  values  obtained  by  Meyer  (Sitzungsber.  K. 
AJcad.  Wien.,  110,  492 — 541)  for  the  magnetic  susceptibility  of  rare 
earths  fractionated  by  Cleve  and  Nilson,  and  containing  yttrium, 
erbium,  and  holmium  oxides,  were  probably  due  to  the  presence 
of  dysprosium.  M.  A.  W. 

Magnetic  Changes  in  the  Spectrum  of  Silicon  Fluoride 
Observed  Parallel  to  the  Field.  A.  Dufour  {Compt.  rend.,  1908, 
146,  810—811). — Cbautard  showed  that  the  spectrum  of  silicon 
fluoride  given  by  a  Geissler  tube  containing  this  gas  exhibits  new 
rays  on  placing  the  tube  in  a  magnetic  field,  and  Cotton  observed  that 
the  new  rays  persist  after  the  action  of  the  field,  being  probably  due 
to  chemical  action,  since  the  glass  is  attacked.  The  author  has  studied 
the  Zeeman  effect  for  tlie  primitive  spectrum  of  silicon  fluoride  under 
the  conditions  described  previously  (this  vol.,  ii,  138),  a  large 
dispersion  being  employed.  The  spectrum  is  markedly  sensitive  to 
the  magnetic  field,  and  its  structure  is  well  shown  by  this  means. 
The  spectrum  consists  of  diffuse  rays  accompanied  at  the  red  end  by 
a  background  of  varying  intensity,  the  Litter  being  often  resolved  into 
more  or  less  widely-spsiced  channels.  Examination  of  the  magnetic 
changes  parallel  to  the  field  shows  that  the  lines  may  be  separated 
into  three  principal  groups,  of  which  the  frequencies  in  each  group 
obey  Doslandre's  formula  iV=^  -{Biu  +  C)^.  In  the  first  two  group.s, 
the  Zeeman  effect  is  abnormal,  and  in  the  third  group,  normal.     E.  H. 

Fluorescence,  Luminescence,  and  Chemical  Constitution. 
Arthur  Hant/scii  {Her.,  1908,  41,  1214-1216.  Compare  Abstr., 
1907,  ii,  834). — Largely  i)olemical  in  reply  to  Kauffmann  (thi.s  vol.,  ii, 
5).  Although  aipieous  solutions  of  potassium  quinoldisulphonale  do 
exhibit  a  very  slight  violet  fluorescence  when  examined  with  the  aid 
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of  KaufEmann's  apparatus,  still  this  fact  in  no  way  affects  the  main 
points  at  issue  between  these  authors.  W.  H.  G. 

Unchangeability  of  the  Colour  of  Acids  of  Unchangeable 
Constitution  during  the  Formation  of  Alkali  Salts  and  Ions. 
Arthur  Hantzsch  [and,  in  part,  Robert  Clark  and  Kurt  Meyer] 
{Ber.,  1908,  41,  1216— 1227).— An  investigation  of  the  intensities  of 
solutions  of  hydrogen  platinichloride  and  sodium  platinichloride  of 
widely  varying  concentrations  and  in  various  solvents.  These 
substances  wei'e  chosen  as  objects  for  investigation  because  they 
contain  the  completely  saturated  complex  PtClg,  and  are  consequently 
not  affected  by  the  solvent.  It  is  found  that  equivalent  solutions  of 
the  acid  and  of  the  salt  in  the  same  solvent  are  optically  identical, 
that  is,  show  the  same  absorption  spectrum,  and  that  the  molecular 
absorption  is  independent  of  the  degree  of  ionisation.  The  light 
absorption  of  the  acid  and  of  the  salt  is  also  unaffected  by  changes 
of  temperature.  The  solvent  does  not  appear  to  exeicise  any  influence 
on  the  absorption  in  the  blue  and  violet  parts  of  the  spectrum,  but 
does  so  to  a  very  slight  extent  in  the  green  and  ultra-violet. 

From  these  results,  and  of  work  not  yet  published,  it  follows  that : 
(1)  salts,  acids,  or  bases  with  completely  saturated  coloured  complexes 
are  optically  unchangeable,  no  matter  whether  they  be  ionised,  non- 
ionised,  or  with  what  colourless  cation  (H,M)  or  anion  (X) 
they  may  be  connected ;  examples  :  (PtCl^)(Ho,M<,) ;  Mn04(H,M)  ; 
Cr.30,(H„M,);  (CrO,)M,  ;  [Cu(OH,) JX^  ;  [Cu(NH:3);]X2. 

(2)  Unsaturated  substances,  such  as  anhydrous  salts,  which  become 
saturated  on  the  addition  of  a  definite  number  of  molecules  of  water 
(or  ammonia),  forming  a  saturated  coloured  complex,  undergo  a 
marked  alteration  in  colour  during  this  change ;  directly  the  complex 
is  completely  formed,  further  addition  of  the  substance  combining  to 
form  the  complex  produces  no  further  effect ;  examples  :  CuSO^  — > 
[Cu(NH3)JS04  or  [Cu(0H,)4]S0,.  W.  H.  G. 

Characterisation  of  Auxochromic  Actions.  Arthur  Hantzsch 
and  Friedrich  Staiger  {Ber.,  1908,  41,  1204— 1213).— The  auxo- 
chromic effect  of  various  solvents  on  nitroquinol  dimethyl  ether  has 
been  investigated ;  further,  with  the  object  of  ascertaining  the 
influence  of  the  so-called  chromophoric  nitro-group  on  the  colour 
intensity,  thej  mono-,  di-,  and  tri-nitro-derivatives  of  quinol  dimethyl 
ether,  also  a  mono-  and  di-nitro-derivative  of  toluene,  have 
been  compared  in  the  same  solvent.  The  effect  of  isomerism  on 
colour  was  also  studied,  nitroveratrole  being  compared  with  nitro- 
quinol dimethyl  ether,  and  2  : 3-dinitroquinol  dimethyl  ether  with 
the  corresponding  2  :  5-diniti'o-compound.  In  this  case,  it  is  found 
that  the  introduction  of  a  nitro-group  into  various  parts  of  the 
benzene  nucleus  is  accompanied  by  a  variable  change  in  intensity, 
but  the  extent  of  the  change  varies  with  the  compound. 

The  presence  of  halogens  in  solvents  which  do  not  contain  oxygen 
increases  the  intensity  of  the  solution,  bromine  and  iodine,  as  a  rule, 
more  than  chlorine ;  in  solvents  containing  oxygen,  this  rule  no 
longer  applies  ;  for  instance,  the  intensities  of  solutions  of  nitroquinol 
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dimethyl  ether  in  ethyl  chloro-,  dicbloro-,  and  trichloro-acetate 
deceases  in  the  order  given.  With  the  exception  of  the  most 
indifferent  solvents,  the  effect  of  dissolving  nitroquinol  dimethyl  ether 
is  to  increase  its  molecular  intensity. 

The  result  of  introducing  a  second  nitro-group  into  nitrotoluene  is 
to  increase  the  intensity,  but  the  change  of  niti'oquinol  dimethyl  ether 
into  the  corresponding  di-  and  tri-nitro-derivatives  is  accompanied  by 
a  decrease  in  the  colour  intensity,  except  in  the  case  of  the  solutions  in 
methylene  chloride  and  ethyl  acetate. 

Fiom  the  results  obtained,  it  is  evident  that  the  effect  of  solvents 
and  substituents  on  the  colour  of  substances  varies  considerably ;  in 
fact,  the  lack  of  laws  of  general  applicability  might  be  said  to  be 
characteristic  of  auxochromic  actions.  W.  H.  G. 

Electrochemistry  of  Light.  I.  Wilder  D.  Bancroft  {J.  Physical 
Chem.,  1908,  12,  209— 278).— Evidence  is  adduced  in  favour  of 
the  suggestion  of  Grotthuss  that  the  chemical  action  of  light  is 
analogous  to  that  of  a  voltaic  cell.  The  available  data  as  to  the 
action  of  light  on  salts,  and  its  effect  in  promoting  the  oxidation 
of  organic  compounds,  quoted  in  the  form  of  long  extracts  from 
the  writings  of  Eder,  Yogel,  Herschel,  and  others,  are  considered  from 
this  point  of  view.  The  presence  of  a  depolariser  increases  or  makes 
possible  the  action  of  light,  and  it  is  shown  that  in  certain  cases 
of  oxidation  by  gaseous  oxygen,  the  latter  acts  as  the  depolariser, 
whilst  for  reactions  in  which  the  halogens  are  concerned,  it  is  usually 
the  latter  which  are  rendered  active  by  light.  When  two  substances 
react  under  the  influence  of  light,  a  determination  of  the  active  i^ays  will 
usually  show  which  of  the  two  is  rendered  active,  and  which  is  the 
depolariser.  G.  S. 

Action  of  Potassium  Salts  on  Photographic  Plates. 
Max  Levin  and  Kudolf  Kuer  {Physikal.  Zeitsch.,  1908,  9,  248 — 250). 
— The  photographic  activity  of  a  series  of  potassium  salts  (chloride, 
suljihate,  carbonate)  obtained  from  diffei'ent  sources  has  been 
examined.  All  the  salts  examined  were  found  to  be  active,  the 
intensity  of  the  action  being  equal  for  the  vai-ious  preparations.  The 
intensity  of  the  radiation  is  ap[)roximatc'ly  1/1000  of  the  intensity  of 
the  yS-radiation  of  uranium  oxide.  Control  experiments  were  made 
with  sodium  sulphate,  lead  hydroxide,  and  metallic  lead.  The  sodium 
sulphate  was  found  to  be  quite  inactive  ;  the  metallic  lead  produced 
about  the  same  effect  as  the  various  potassium  salts,  whereas  that  due  to 
the  lead  hydroxide  was  very  much  smaller,  and  could  only  be  recognised 
when  the  image  was  intonsitied.  11.  M.  D 

Energy  of  Radium.  W.  A.  Borodowsky  {J.  Riiss.  Phys.  Chem. 
Soc,  1908,  40,  4G0 — 4G5). — A  discursive  paper  giving  no  new  results. 

T.  H.  P. 

Atomic  Weight  of  Radium.  Thomas  E.  Thoupk  {Proc.  Roy.  Soc., 
1908,  80,  J,  298— 309).— From  500  kilos,  of  pitchblende  residues  of 
radioactivity  25  compared  with  uranium,  413  grams  of  barium  chloride 


GENERAL  AND   PHYSICAL  CHEMISTRY.  449 

of  activity  560  were  obtained.  The  radium  chloride  in  this  material  was 
concentrated  by  9400  fractional  crystallisations,  first  from  water  and 
later  from  increasingly  strong  hydrochloric  acid,  as  described  by 
Mme.  Curie.  The  acid  employed  had  been  distilled  in  a  platinum 
retort,  and  the  later  crystallisations  were  carried  out  in  vessels  of 
fused  rock  crystal.  It  was  found  necessary  to  remove  a  trace  of  lead 
from  the  radium  chloride  towards  the  end  of  the  series  of  crystallisa- 
tions. Finally,  64  milligrams  of  radium  chloride  were  obtained,  with 
which  two  determinations  were  made.  These  64  milligrams  were 
supplemented  by  24  milligrams  of  material  purchased  in  Cambridge, 
and  the  whole  was  recrystallised  to  give  78'4  milligrams  of  material, 
with  which  a  third  determination  was  carried  out. 

The  radium  chloride  was  weighed  to  O'l  milligram  in  a  small  glass 
vessel  with  a  conical  base  and  a  hollow  ground-in  stopper.  A.  similar 
vessel  was  used  as  a  counterpoise,  both  being  dried  over  phosphoric 
oxide.  The  chloride  was  dissolved  in  2  c.c.  of  distilled  water,  acidified 
with  dilute  nitric  acid,  warmed,  and  mixed  with  slight  excess  of  silver 
nitrate  solution.  The  precipitate  was  washed  at  least  six  times  with 
hot  water,  and  the  supernatant  liquid  siphoned  off  through  a  fine 
capillary  tube.  The  washed  silver  chloride  was  dried  at  100°,  heated 
at  160°,  and  kept  over  phosphoric  oxide  before  weighing. 

The  method  was  tested  by  five  determinations  with  barium  chloride, 
the  results  deviating  less  than  0'5%  from  the  accepted  atomic  weight. 
Barium  bromide  and  also  barium  chloride  and  bromide  recovered  from 
the  filtrates  gave  similar  results. 

The  radium  chloride  was  recrystallised  until  successive  crystallisa- 
tions gave  approximately  constant  atomic  weights.  It  was  then 
repeatedly  crystallised  from  pure  strong  hydrochloric  acid.  Spectro- 
scopic tests  made  by  Sir  William  Huggins  showed  that  the  material 
contained  only  a  trace  of  barium. 

Two  determinations  of  the  atomic  weight  of  radium  in  this  chloride 
gave  the  values  226"8,  225'7,  whilst  the  above  mentioned  78"4 
milligrams  of  material  gave  227*7.  The  mean  value,  226*7,  is  in 
close  agreement  with  Mme.  Curie's  number,  226*2  (Abstr.,  1907, ii,  728). 

Incidentally,  the  author  states  that  when  radium  chloride  is  exposed 
to  perfectly  dry  air,  it  gains  in  weight,  a  substance  with  the  properties 
of  ozone  is  produced,  and  the  chloride  itself  appears  to  be  slightly 
oxidised.  The  quartz  vessels  employed  in  recrystallisation  were 
gradually  turned  a  deep  purplish-black.  R.  J.  C. 

Decay  of  Radium  J5  and  C  at  High  Temperatures.  Walter 
Makower  and  Sydney  Russ  {Physikal.  Zeitsch.,  1908,  9,  250 — 251. 
Compare  Abftr.,  1907,  ii,  421  ;  H.  W.  Schmidt,  this  vol.,  ii,  141).— 
The  authors  maintain  the  accuracy  of  their  previous  experimental 
observations,  and  consii^or  that  the  results,  from  which  Schmidt  has 
drawn  the  conclusion  that  the  rate  of  decay  of  radium  C  is  inde- 
pendent of  the  temperature  up  to  1300°,  are  not  inconsistent  with  a 
variation  in  the  activity  of  from  5  to  10%.  H.  M.  D. 

Occurrence  of  Radium  D,  E,  F  in  Ordinary  Lead.  Julius 
Elster  and  Hans  Geitel  {Physikal.  Zeitsch.,  1908,  9,  289—294).— 
Experiments   are   described  which   indicate  that  the   radioactivity  of 
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lead  is  due  to  the  presence  of  radium  F.  The  active  substance  may 
be  conveniently  isolated  from  "  pure  "  lead  acetate  or  chloride.  The 
acetate  is  dissolved  in  water  containing  a  little  acetic  acid,  and  the 
lead  precipitated  by  addition  of  sulphuric  acid ;  the  fitered  liquid  is 
then  treated  with  hydrogen  sulphide,  the  precipitate  dissolved  in 
fuming  nitric  acid,  and  the  solution  evaporated  to  dryness  after  the 
addition  of  hydrochloric  acid.  After  the  residue  has  been  treated 
with  a  little  water,  a  copper  plate  is  left  in  contact  with  the  solution, 
and  the  radioactive  substance  after  twenty-four  hours  is  found  to  have 
been  almost  entirely  deposited  on  the  copper.  The  activity  of  the  sub- 
stance separated  in  this  manner  falls  to  half  value  in  one  hundred  and 
forty-three  days,  which  corresponds  with  the  decay  constant  for  radium 
F.  The  substance  emits  a-particles,  and  measurements  of  the  range  of 
these  particles  by  different  methods  have  given  values  slightly  less  than 
4  cm.,  which  is  the  range  of  the  particles  from  radium  F.  The  proof 
that  the  activity  of  lead  is  due  to  the  presence  of  traces  of  a  foreign 
substance  is  regarded  as  a  strong  ai-gument  against  the  assumption 
that  all  kinds  of  matter  are  more  or  less  radioactive.  H.  M.  D. 

Influence  of  Radium  on  the  Decomposition  of  Hydriodic 
Acid.  H.  Jermain  M.  Ckeighton  and  A.  Stanley  Mackenzie 
{Amer.  Chem.  J.,  1908,  39,  474— 493).— In  investigating  the  effect 
of  light  on  the  decomposition  of  hydriodic  acid,  Pinnow  (Abstr.,  1901, 
ii,  634)  used  solutions  of  potassium  iodide  acidified  with  sulphuric 
acid,  and  found  that  the  best  results  were  obtained  when  the 
potassium  iodide  had  a  concentration  of  1  gram  per  litre.  A  solution 
of  the  same  strength  was  used  in  the  experiments  now  described. 

Radium  bromide  (5  mg.)  of  activity  about  1,000,000  was  enclosed 
in  a  small  glass  tube,  fi-om  which  the  /3-  and  y-rays  were  allowed  to 
pass  into  the  solution  for  a  given  time.  The  amount  of  decomposition 
was  then  compared  with  that  which  had  taken  place  in  a  similar 
solution  not  acted  on  by  radium.  The  following  results  were 
obtained. 

A  solution  prepared  with  pure  water  of  conductivity  1"6  x  10"*^  at 
18°  decomposes  in  the  dark,  an  equilibrium  point  being  reached  in  sixty 
hours  at  12°,  twenty-three  hours  at  24°,  and  six  hours  at  36°.  When 
ordinary  distilled  water  is  used,  the  decomposition  is  accelerated,  owing 
to  the  catalytic  action  of  some  impurity  which  introduces  a  second 
reaction ;  in  this  case,  the  amount  of  iodine  liberated  reaches  a  certain 
maximum  and  then  gradually  decreases.  At  temperatures  up  to  24°, 
the  amount  of  iodine  set  free  in  any  given  time  from  a  solution  of 
hydriodic  acid  in  the  dark  is  inci'eased  by  exposure  to  radium  rays. 
At  36°,  however,  in  presence  of  radium  rays,  the  amount  of  free 
iodine  reatihes  a  maximum  in  twenty-two  hours  and  then  decreases 
indefinitely,  whereas  in  the  absence  of  radium  an  equilibrium  value  is 
attained.  Tliis  is  accounted  for  by  the  supposition  that  at  36°  radium 
causes  the  formation  of  the  same  product  as  is  produced  at  lower 
temperatures  by  some  impurity  in  the  water.  In  genci'al,  a  rise  of 
temperature  causes  an  increased  liberation  of  iodine  both  in  presence  and 
absence  of  radium.  The  amount  of  iodine  present  at  any  time  depends 
on  an  accelerating  factor,  obtained  from  the  rate  of  decomposition  of  the 
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hydrogen  iodide  into  hydrogen  and  iodine,  and  two  retarding  factors, 
one  depending  on  the  rate  at  which  the  hydrogen  and  iodine  re-unite, 
and  the  other,  on  the  rate  at  which  the  hydrogen  iodide  enters  into 
some  other  reaction.  The  rate  of  decomposition  of  the  hydrogen 
iodide  is  increased  by  the  presence  of  radium,  but  the  effect  is 
relatively  smaller  the  higher  the  temperature.  Ttie  constant  of  the 
larger  of  the  two  retarding  factors  increases  with  the  temperature  and 
to  a  greater  extent  than  does  the  accelerating  constant,  and  at  the 
lower  temperatures  is  very  slightly  affected  by  the  presence  of  radium. 
Whereas  at  12°  and  24°  the  presence  of  radium  increases  the  rate 
both  of  the  accelerating  and  of  the  retarding  action,  at  36°  it 
introduces  a  new  retarding  reaction,  and  simultaneously  diminishes 
the  retarding  action  already  existing.  It  has  been  found  that  at  24° 
the  y-rays  alone  effect  the  liberation  of  more  iodine  than  do  the 
)8-  and  y-rays  together.  In  the  absence  of  oxygen,  the  hydriodic  acid 
solution  is  not  decomposed  either  by  sunlight  or  by  radium  rays. 

E.  G. 

The  Influence  of  Radium  on  the  Electrolytic  Conduct- 
ivity of  Colloidal  Solutions.  Ladislas  ZtoBicKi  {Bull.  Acad. 
Sci.  Cracow,  1907,  1009— 1016).— The  author  states  that  the 
electi'olytic  conductivity  of  colloidal  metal  solutions  prepared  by 
Svedberg's  method  differs  from  that  of  the  solvent,  that  the 
conductivity  is  considerably  affected  by  radium,  and  that  it  undergoes 
variation  from  day  to  day.  Colloidal  solutions  of  silver,  copper,  and 
g  )ld  in  water,  ether,  alcohol,  and  xylene  weie  examined. 

Radium  diminishes  the  conductivity  of  the  solutions  in  alcohol, 
ether,  and  water,  but  increases  it  with  xylene  as  solvent.  The  change 
of  conductivity  is  complete  about  half  an  hour  after  the  solution  is 
first  exposed  to  the  radium,  and  a  like  period  elapses  after  removal  of 
the  radium  before  the  original  conductivity  is  restored. 

Eadium  has  no  influence  on  the  conductivity  of  Bredig's  hydrosols, 
or  of  aqueous  colloidal  solutions  of  such  substances  as  gum-arabic  and 
egg-albumin.  A.  J.  W. 

Kinetics  of  the  Transformations  of  Radioactive  Compounds. 
Philippe  A.  Guye  {J.  Chim.  phys.,  1908,  6,  294 — 306). — It  is  pointed 
out  that  the  constant  for  the  rate  of  decay  of  radioactivity  with  time 
is  simply  the  velocity  constant  of  the  chemical  reaction" of  the  first 
order  which  the  transformation  follows.  Further,  simultaneous  or 
successive  radioactive  transformations  follow  the  law  of  the  coexist- 
ence of  chemical  reactions. 

In  contrast  with  ordinary  chemical  reictions,  the  temperature- 
coefficient  of  atomic  disintegration  is  small.  Reasons  are  given  for 
the  view  that  in  the  familiar  equation,  rate  of  chemical  action  = 
driving  force/resistance,  the  alteration  of  the  "  driving  force  "  with 
temperature  is  small,  and  that  the  large  temperature-coetficient  for 
the  rate  of  ordinary  chemical  reactions  is  due  almost  entirely  to 
diminution  of  the  resistance  with  temperature.  It  may  be  antici- 
pated, however,  that  the  resistance  to  atomic  disintegration  will 
remain  nearly  constant  with  change  of  temperature,  and  therefore  the 
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rate  of  disintegration  will  be  nearly  independent  of  the  temperature, 
in  accordance  with  the  experimental  facts.  G.  S. 

Absorption  of  yS-Rays  of  Radioactive  Elements.  Otto  Hahn 
and  LisE  Meitner  (Phi/sikal.  Zeitsch.,  1908,  9,  321— 333).— With  the 
object  of  determining  whether  the  absorption  of  /3-rays  takes  place 
according  to  an  exponential  formula,  the  absorbing  action  of 
aluminium  has  been  examined  for  a  number  of  radioactive  substances. 
Thorium  and  its  transformation  products  emit  three  distinct  kinds  of 
/3-rays,  which  are  due  respectively  to  thorium  1  +  2  (meso-thorium),  to 
thorium  A^  and  to  thorium  B  4  C.  The  last  two  types  of  rays  are 
absorbed  exponentially,  but  the  )8-rays  from  thorium  1  +  2,  the 
penetrating  power  of  which  is  intermediate  between  that  of  thorium 
A  and  thorium  B-\-C,  deviate  considerably  from  the  requirements  of 
the  exponential  formula.  The  ;8-rays  of  uranium  X  and  ladium  E.2  are 
also  found  to  be  absorbed  exponentially,  and  the  general  conclusion  is 
drawn  that  exponential  absorption  curves  correspond  with  homogeneous 
j3ra.y  products.  On  the  other  hand,  when  the  absorption-coefficient 
decreases  with  increasing  thickness  of  the  absorbing  layer,  the  active 
substance  is  a  mixture  of  ^-ray  products.  Increase  of  the  absorption- 
coefficient  with  the  thickness  of  the  absorbing  medium  is  a  phenomenon 
which  probably  depends  on  the  special  conditions  of  the  experiment. 

Concerning  the  yS-rays  emitted  by  the  active  deposit  from  thorium 
collected  on  a  negatively  charged  wire,  it  has  been  found  by  two 
independent  methods  that  43%  of  the  total  ionisation  is  due  to  the 
/3-radiation  from  thorium  A.  H.  M.  D. 

Amount  of  Radioactive  Emanation  in  Air  from  the  Soil. 

Albert  Gookel  {Physikal.  Zeitsch.,  1908,  9,  304— 306).— The 
author  has  examined  the  quantity  of  emanation  in  air  extracted  from 
soil  at  a  depth  of  one  metre  below  the  earth's  surface  under  vai'ious 
meteorological  conditions.  The  variations  of  1:4  which  have  been 
observed  are  traced  to  changes  in  the  absorptive  power  of  the  upper 
layers  of  the  earth's  surface,  and  to  ciianges  in  barometric  pressure. 
Rain  and  frost  increase  the  absorptive  {)Ower,  resulting  in  an  increase 
of  the  emanation  content  of  the  air  below  the  surface.  The  highest 
observed  value  of  the  emanation  concentration  was  at  the  end  of  a 
protracted  peiiod  of  frosty  wcither.  H.  M.  D. 

Relative  Quantities  of  Ions  Produced  in  the  Atmosphere 
at  Rome  by  the  Solid  Transformation  Products  of  Radium 
and  of  Thorium,  and  the  Quantity  of  Thorium  in  the  Earth  in 
that  Neighbourhood.  Gian  A.  Blanc  {Physikal.  Zeitsch.,  1908,  9, 
294 — 304). — It  has  been  found  that  negatively  charged  substances 
exposed  in  the  open  air  at  Home  ac(juire  induced  activity  of  the 
thorium  tyi)e.  The  relative  proportions  of  this  and  of  the  simul- 
taucotisly  acquired  induced  activity  of  the  i-adium  type  have  been 
measured. 

The  ionisation  of  the  air  near  the  earth's  surface  is  due  to  the 
action  of  {a)  radioactive  emanations,  (6)  solid  transformation  products 
of  the  emanations  floating  in  the  air,  and  (c)  transformation  products 
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deposited  on  substances  exposed  to  the  air.  On  account  of  the 
relatively  rapid  decay  of  thorium  emanation,  the  ionising  action  of  this 
is  only  effective  under  normal  conditions  in  close  proximity  to  the 
earth's  surface.  At  a  height  of  6  metres  above  the  surface,  the  author 
found  that  from  5  to  10%  of  the  ions  in  the  air  are  to  be  referre'd  to 
the  activity  of  thorium  products  (B  +  C).  Experiments  v?ith  a  wire 
negatively  charged  to  a  potential  of  about  500  volts  indicate  that, 
after  sufficiently  long  exposure,  from  40  to  75%  of  the  active  deposit 
consists  of  induced  activity  of  the  thorium  type.  With  shorter  periods 
of  exposure,  the  proportion  of  thorium-induced  activity  is  smaller, 
corresponding  with  the  smaller  value  of  the  decay  constant  of  thorium 
A  compared  with  that  of  radium  C 

It  is  probable  that  under  the  influence  of  the  earth's  electric  field, 
the  greater  part  of  the  induced  thorium  activity  is  deposited  on  the 
earth's  surface.  This  is  due  to  the  rapid  decay  of  the  emanation,  and 
special  experiments  have  shown  that  the  observed  quantity  of  thorium 
emanation  which  escapes  from  the  surface  corresponds  with  the 
presence  of  0"0000145  gram  of  thorium  hydroxide  in  each  gram  of 
earth  substance.  This  large  proportion  of  thorium  would  result  in  the 
heat  development  associated  with  the  processes  of  disintegration  of 
thorium  compounds,  being  of  much  greater  importance  than  that 
resulting  from  the  disintegration  of  radium  compounds  so  far  as  the 
magnitude  of  geo-thermal  gradients  is  concerned.  H.  M.  D. 

Constituents  of  Atmospheric  Radioactivity.  H.  M.  Dadoueian 
{Amer.  J.  Sci.,  1908,  [iv],  25,  335—342;  Physikal  Zeitsch.,  1908,  9, 
333 — 337.  Compare  Abstr.,  1905,  ii,  132). — The  relative  amounts  of 
radium  and  thorium  emanation  in  the  air  of  New  Haven  and  of  Rome 
have  been  determined,  in  the  latter  case  from  the  observations  of  Blanc 
{Phil.  Mag.,  1907,  [vi],  13,  378;  this  vol.,  ii,  248).  For  a  negatively 
charged  wire  which  had  been  exposed  to  underground  air  (air  which 
had  filtered  through  the  soil)  for  three  hours,  about  5%  of  the  initial 
activity  was  found  to  be  due  to  the  products  of  thorium  emanation, 
the  remainder  to  those  of  radium  emanation,  whilst  for  a  negatively 
charged  wire  exposed  in  the  open  air  for  four  days,  20 — 30%  of  the 
total  initial  ionisation  was  due  to  thorium  products,  the  remainder 
to  radium  products.  From  the  last  observation  it  is  calculated 
that  the  amount  of  radium  emanation  in  the  air  at  New  Haven  is 
30,000 — 50,000  times  that  of  the  thorium  emanation,  whilst  the 
corresponding  ratio  at  Rome  is  20,000 — 30^000  :  1.  G.  S. 

Radioactivity  of  Roumanian  Petroleums.  Dragomir  Hur- 
MUZESCU  {Ann.  Sci.  Univ.  Jassy,  1908,  5,  1 — 31). — The  radioactivity 
was  measured  by  the  electrical  conductivity  of  air  which  had 
been  bubbled  through  the  samples  of  petroleum.  The  activity  of 
petroleum  from  Cauipina-Bustenari  (Prahova)  and  from  Campeni- 
Parjol-Moinesti  (Bacau)  is  of  the  same  order  of  magnitude  as  that  of 
an  average  mineral  or  thermal  spring  water.  The  activity  falls  to 
half  value  in  a  little  more  than  three  days,  which  is  only  slightly 
different  from  the  time  corresponding  with  the  decay  constant  of 
radium    emanation.      Samples    from    different    borings    in   the    same 
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neighbourhood  differ  somewhat  in  regard  to  their  radioactivity.  Tuis 
depends  on  the  nature  of  the  geological  formation  of  the  immediate 
surroundings  of  the  boring,  and  also  on  the  density  of  the  petroleum, 
the  lighter  petroleums  being  the  more  active. 

The  gases  disengaged  from  a  particular  boring  are  less  active  than 
the  petroleum  itself,  and  the  associated  water  and  argillaceous  mud 
are  still  less  so.  The  radioactivity  of  the  petroleum  from  a  new  boring 
is  greater  than  that  found  after  the  boring  has  been  worked  for  some 
time.  H.  M.  D. 

Radioactivity  of  Uranium  Minerals.  Bertram  B.  Boltwood 
(Amer.  J.  Sci.,  1908,  [iv],  25,  269—298.  Compare  McCoy  and  Ross, 
this  vol.,  ii,  80,  81). — The  relative  activities  of  the  various  products 
contained  in  a  uranium  mineral  (uraninite)  have  been  determined. 
The  methods  of  separation,  or  partial  separation,  of  the  various 
products  are  fully  described.  The  results  are  as  follows,  the  activity 
of  uranium  itself  (obtained  from  experiments  with  the  oxide)  being 
taken  as  unity  :  ionium,  0-34  ;  radium,  045  ;  radium  emanation,  0-62  ; 
radium  A,  0-54;  radium  B,  0-04  (?) ;  radium  C,  0-91;  radium  F 
(polonium),  0-46,  actinium  products  0-28.  The  total  activity  of  the 
mineral  is  thus  4  64  times  that  of  the  uranium  contained  in  it,  whilst 
the  average  value  for  the  same  ratio,  obtained  directly  from  experi- 
ments with  10  specimens  of  uranium  minerals,  is  4-69,  in  good 
agreement  with  the  above  number.  The  results  are  not  absolute,  as 
the  above  ratios  for  uranium  and  its  disintegration  products  depend 
to  some  extent  on  the  conditions  of  the  experiment.  From  the  above 
ratio  and  the  proportion  of  radium  in  the  mineral,  it  is  calculated  that 
one  gram  of  radium,  free  from  all  products,  has  about  the  same 
activity  as  1,300,000  grams  of  uranium.  There  is  evidence  that  the 
amount  of  actinium  present  is  proportional  to  the  quantity  of  uranium, 
so  that  actinium  is  probably  a  disintegration  product  of  uranium. 

G.  S. 

Nomenclature  of  Thorium  Compounds.  Otto  Hahn  {Physikal. 
Zeitsch.,  1908,  9,  245).  Short-lived  Intermediate  Product 
between  Mesothorium  and  Radiothorium.  Otto  Haiin  {ibid, 
246 — 248.  Compare  Abstr.,  1907,  ii,  359). — Further  examination  of 
mesothorium  has  shown  that  it  represents  two  substances.  The  first 
(mesothorium  1)  emits  no  rays,  and  has  a  period  of  decay  equal  to 
5 '5  years.  By  the  disintegration  of  this  substance,  mesothorium  2  is 
formed ;  this  emits  ^-rays,  and  its  period  of  decay  is  6"20  hours. 

The  two  substances  can  be  separated  by  adding  a  small  quantity  of 
zirconium  chloride  to  the  solution  of  "  mesothorium,"  and  pre- 
cipitating by  the  addition  of  ammonia.  Mesothorium  2  is  precipitated 
with  the  zirconium,  whilst  mesothorium  1  is  left  in  solution. 

For  mesothorium  1,  mesothorium  2,  and  radiothorium,  the  names 
thorium  1,  2,  and  3  respectively  are  suggested.  H.  M.  D. 

Polonium.  Wjlly  Marckwald  {7ier.,  1908,  41,  1378—1379).— 
Most  of  the  reactions  of  polonium  de.scribcd  by  Giesel  (this  vol.,  ii, 
342)  have  been  observed  previously  by  the  author.  J.  J.  S. 
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Ionium,  a  New  Radioactive  Element.  Bertram  B.  Boltwood 
(Amer.  J.  Sci.,  1908,  [iv],  25,  365— 381).— Further  experiments 
have  shown  the  correctness  of  the  earlier  conclusion  (Abstr.,  1907,  ii, 
836),  that  uranium  minerals  contain  a  previously  unidentified  radio- 
active element.  Methods  are  described  for  obtaining  highly  active 
preparations  of  ionium  from  carnotite,  pitchblende,  gummite,  and 
uranophane.  One  of  these  consists  in  treating  cai^notite  with 
hydrochloric  acid  and  adding  several  grams  of  the  chlorides  of  the 
cerite  earths.  The  earths  are  then  separated  as  oxalates,  converted 
into  chlorides,  and  the  solution  of  the  chlorides  precipitated  by  sodium 
thiosulphate.  The  substance  which  separates  is  purified  by  repeated 
precipitation  with  sodium  thiosulphate,  and  the  resulting  product 
has  an  activity  several  thousand  times  as  great  as  that  of  an  equal 
weight  of  pure  uranium.  The  range  of  the  a-particles  emitted  by 
ionium  is  2  "8  cm.  in  air  at  760  mm.  pressure  ;  indications  have  been 
obtained  that  (3-rajs  are  also  emitted.  The  opinion  expressed 
previously,  that  ionium  is  the  immediate  parent  of  radium,  is 
maintained.  The  rate  of  production  of  radium  indicates  that  the  life 
of  ionium  is  at  least  as  long  as  that  of  radium  if  it  is  assumed  that  no 
other  product  having  a  slow  rate  of  change  occurs  between  uranium  X 
and  ionium.  The  data  now  available  point  to  the  view  that  Debierne's 
actinium,  as  originally  prepared,  consisted  of  a  mixture  of  ionium 
and  Giesel's  emanium,  H.  M.  D. 

Supposed  Connexion  between  Dielectric  Constant  and 
Isomerising  Power  of  Organic  Solvents  in  Keto-Enol 
DesuQotropy.  Arthur  Michael  and  Harold  Hibbert  {Be7:,  1908, 
41,  lOSO  — 1091.  Compare  Bruhl,  Abstr.,  1899,  ii,  735;  1900,  ii,  11 ; 
Dimroth,  1905,  i,  98,  383).  —  From  an  extended  series  of  experiments 
with  dibenzoylacetylmethane  both  in  its  enolic  and  ketonic  modifica- 
tions, and  ethyl  diacetylsuccinate  in  hydrogen  cyanide,  nitromethane, 
acetonitrile,  methyl  alcohol,  propionitrile,  acetaldehyde,  acetone,  ethyl 
nitrate,  biomide,  iodide,  formate  and  acetate,  chloroform,  methylal, 
carbon  disulphide,  and  benzene,  the  authors  draw  the  following  con- 
clusions:  (1)  there  is  no  simple  relationship  existing  between  the 
dielectric  constant,  dissociating  jiower,  association  factor,  heat  of 
vaporisation,  medial  energy  of  an  organic  solvent,  and  the  velocity  of 
isodynamic  change ;  (2)  the  velocity  and  the  equilibrium  constant  in 
organic  solvents  are  independent  of  one  another,  and  the  latter  does 
not  stand  in  any  simple  relation  to  the  above  physical  constants ; 
(3)  the  isomerising  power  of  organic  solvents  is  not  a  constant 
property,  but  is  dependent  on  the  chemical  nature  of  the  compound. 
In  some  cases,  the  solvent  produces  the  ketonic,  in  others  the  same 
solvent  promotes  formation  of  the  enolic,  modification.  W.  R. 

Electrode  Potential  in  Liquid  Ammonia.  F.  M.  G.  Johnson 
and  Norman  T.  M.  Wilsmore  (Chem.  Zentr.,  1908,  i,  1135;  from 
Mektrochem.  Zeitsch.,  1908,  14,  203—206). — The  authors  regard 
C  in  Nernst's  equation  Co  =  RTjnF  as  better  expressed  by  "  electrolytic 
potentiality  "  than  by  "  potential,"  and  Co  ^^  the  affinity  constant  of  the 
elements ;    the   latter    they    have    determined    in    liquid    ammonia. 
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Cadmium  in  a  saturated  solution  of  cadmium  nitrate  was  chosen 
as  normal  electrode,  and  a  slow  current  of  hydrogen  saturated  with 
ammonia  was  passed  through  the  solution  so  as  to  avoid  salt  formation 
with  the  atmospheric  carbon  dioxide.  All  measurements  were  made 
at  -  33-5°,  the  b.  p.  of  liquid  ammonia,  and  to  avoid  as  far  as  possible 
contact-potential  between  the  solutions  a  Njl  solution  of  potassium 
nitrate  in  ammonia  was  used  as  solvent.  It  was  found  better  to  use  a 
concentrated  solution  of  lithium  chloride  than  calcium  chloride  solution 
for  rendering  the  quartz  thread  of  the  Dolezalek  electrometer  conductive. 

The  following  metals  arid  salts  hav^e  been  investigated  :  AgNOg  and 
Agl  with  fine  silver  and  electrolytic  silver ;  Hglg  with  mercury  ; 
Pb(N03)2  with  lead  ;  Zn(N03)o  with  pure  zinc  ;  Mgia  with  magnesium  ; 
Ni(]Sr03).2  with  electrolytic  nickel ;  Cu(N03).2  with  electrolytic  copper ; 
calcium  with  Ca(N03)2  ;  ammonium  amalgam  with  NH^NOg  ;  sodium 
with  NaNOg  and  NaCl ;  potassium  with  KI.  With  one  platinum 
electrode  in  a  blue  solution  of  alkali  metal,  the  same  E.M.F.  was 
observed  as  with  solid  alkali  metal  electrodes,  which  shows  that  the 
blue  colour  is  due  to  the  colloidal  state  of  the  metal  present.  Zinc 
and  cadmium  gave  the  most  constant  values,  although  zinc  and  also 
magnesium  blackened  after  a  time,  whilst  the  E.M.F.  of  nickel  at  first 
decreased,  then  became  constant.  So  as  to  be  able  to  compare  the 
results  with  those  obtained  with  water  solutions,  measurements  were 
made  with  the  KCl  |  Hg2Cl2  |  Hg*  electrode  ;  inasmuch  as  the  tempera- 
ture rose  about  50°,  a  concentrated  water  solution  of  ammonia  (D  0-880) 
was  used.  Referred  to  the  hydrogen  electrode,  the  results  obtained  for 
the  E.M.F.  are  : 

Cd  I  Cd(N03),,4H.,0  saturated  |  NH.OH  |  KChV/10  =  1-041  volts. 

Zu  I  Zn(NO3)2,6H;OxV/10  |  NH.OH  |  KCli\^/10=  1-403  volts. 

Hg  I  Hglg.V/lO  I  NH^OH  I  KCLV/10=  +0-164  volts. 

Assuming  the  E.M.F.  of  the  half  element  Cd  |  Cd{N03).34H20 
saturated  to  be  1-048  volts,  the  various  potentials  have  been  calculated 
and  compared  with  the  potential  for  normal  ion  concentrations  in 
water  solution,  and  it  is  found  that  the  order  of  the  series  of  potentials 
is  the  same  in  both  solvents.  The  potential  was  higher  throughout  in 
ammonia  than  in  water,  and  this  is  possibly  due  to  a  heat  potential 
and  a  relatively  smaller  ion  concentration  in  ammonia  solution.  A 
definite  interpretation  of  the  results  is,  however,  not  yet  possible. 

J.  V.  E. 

Variation  of  the  Electromotive  Force  of  Liquid  Chains  by- 
Polarisation  of  Interposed  Diaphragms.  riEiiuE  Giuakd  {Coinpt. 
rend.,  1U08,  146,  927 — 929). —When  a  diaphragm  of  chromium 
chloride  or  calcined  alumina  is  placed  l)etweon  a  liquid  couple  composed 
of  two  solutions  of  an  acid  or  basic  electrolyte  of  different  concen- 
trations, the  final  difference  of  potential  (//)  is  less  than  that  of  the 
original  couple  (;j).  and  the  difference,  p  -  2^\  is  diminished  by  the 
addition  to  the  solutions  of  salts  providing  multivalent  ions.  Thus 
the  interposition  oF  a  diaphragm  of  chromium  chloride  in  the  system 
iV/lOHCl  I  iV/500HCl  gave;>  -/)'  =  0036  volt,and  the  addition  of  i\7100 
and  A^/50{)0K3Fe(CN),;  respectively  to  the  acid  solutions  gave  ]>-]>'  = 
0-006  volt.     The  author  concludes  that  the  variations  in  the  voltage 
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of  liquid  coiiples  caused  by  diaphragms  or  membranes  are  not  to 
be  attributed  to  variation  in  the  mobility  of  the  ions  in  the  inter- 
posed media,  but  are  due  to  phenomena  of  contact  electrification  of  the 
diaphragm  (compare  Perrin..  Abstr.,  1905,  ii,  138).  M.  A.  W. 

The  Decomposition  Tension  of  Fused  Calcium  Chloride. 
KuKT  Arndt  and  Kurt  Willner  {Zeiisch.  Elektrochem.,  1908,  14, 
216— 218).— The  E.M.F.  of  the  cell  Ca  |  fused  CaCl.^  |  Clg  is  determined 
directly  and  also  by  measuring  the  polarisation  in  the  electrolysis 
of  calcium  chloride.  The  final  results  obtained  in  the  two  ways 
agree  together  and  give  3-24  volts  at  800°.  The  temperature-coefficient 
is  -0-004.  The  corresponding  value  for  strontium  chloride  is  340 
volts  at  880°;  the  highe^t  value  for  barium  chloride  observed  was  3-3 
volts,  but  this  is  probably  too  low,  owing  to  the  difficulty  of  avoiding 
depolarisation.  T.  L. 

Electrical  Conductivity  in  Systems  containing  Zinc 
Sulphate,  Ammonia,  and  Water.  !S.  Shumakoff  (/.  Russ.  Fhys. 
Ghem.  Soc,  1908,  40,  476—479.  Compare  Kuriloff,  Abstr.,  1906, 
ii,  343;  Zubkowskaia,  Abstr.,  1907,  ii,  940).— The  specific  conduc- 
tivities were  determined  for  the  liquid  phases  of  the  systems 
ZnS04-NH3-H20  in  equilibrium  with  compound.?  of  the  first  and 
second  classes  and  also  with  colloidal  compounds  (compare  Kuriloff, 
Abstr.,  1906,  ii,  349).  Eleven  different  solutions  were  examined, 
comprising  the  region  of  increasing  precipitate,  the  region  of  transition, 
and  the  region  of  diminishing  precipitate. 

Sepai-ate  measurements  were  made  of  the  conductivities  of  aqueous 
solutions  of  zinc  sulphate,  ammonium  sulphate,  and  ammonia  of 
concentrations  similar  to  those  in  which  they  exist  in  the  systems 
examined.  The  data  obtained  show  that,  from  the  moment  of 
transition  from  a  system  containing  compounds  of  the  first  class  to 
a  system  in  which  exist  compounds  of  the  second  class  and  colloidal 
compounds,  the  latter  exert  an  infl.uence  on  the  change  of  the 
conductivity.  T.  H.  P. 

Cathodic  Pulverisation  of  Metals  in  Attenuated  Gases. 
VoLKMAR  KoHLSCHUTTER  and  Th.  Goldschmidt  (Zeilsch.  Elektrochem., 
1908,  14,  221—235.  Compare  Ab.str.,  1907,  ii,  7).— The  investiga- 
tion of  Kohlschiitter  and  Muller  (Abstr.,  1906,  ii,  418)  has  been 
continued  with  improved  apparatus  and  methods.  The  loss  of  weight 
of  cathodes  of  aluminium,  iron,  copper,  silver,  gold,  and  platinum  in 
hydx'ogen,  nitrogen,  oxygen,  helium,  and  argon  at  about  1  mm. 
pressure  was  studied.  Great  care  was  taken  to  use  pure  materials. 
The  current  used  was  produced  by  an  induction  coil,  but  discharges  in 
one  direction  only  passed  through  the  gas.  The  cathodic  volatilisa- 
tion resembles  the  analogous  phenomenon  with  a  heated  wire,  but  it 
is  not,  like  the  latter,  appreciably  affected  by  the  admixture  of  small 
quantities  of  oxygen  with  the  gas.  It  is  not  caused  by  the  escape  of 
occluded  gases  ;  platinum  cathodes  charged  with  hydrogen  or  oxygen 
did  not  volatilise  any  more  than  uncharged  cathodes.  When  inter- 
mittent current  is  used  (with  a  circular  disk  cathode),  the  loss  of  metal 
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is  greatest  from  a  ring  between  the  edge  of  the  disk  and  its  centre. 
The  pressure  of  the  gas  in  the  tube  either  remains  constant  (helium 
and  argon)  or  decreases,  owing  to  the  formation  of  compounds  of  gas 
and  metal.  When  the  metals  are  arranged  in  the  order  of  their 
volatility  (loss  of  weight  for  the  same  number  of  coulombs  passed), 
it  is  found  that  the  order  is  the  same  for  all  gases,  and  the  losses  are 
proportional  to  the  equivalents  of  the  metals.  The  quantity  of 
metal  volatilised  depends  also  on  the  nature  of  the  gas,  the  greater 
volatility  being  always  found  in  the  gas  of  higher  atomic  weight. 
The  authors  ascribe  the  volatilisation  to  the  formation  of  volatile, 
endothermic  compounds  of  metal  and  gas,  which  decompose  on  cooling. 
Helium  and  argon  compounds  may  therefore  exist  under  the  conditions 
of  the  discharge.  T.  E. 

Velocity  of  Transport  of  the  Ions  H,  CI,  OH  in  the 
Electrolysis  of  Solutions  of  Hydrogen  Chloride.  Emmanuel 
DouMEK  (Compt.  rend.,  1908,  146,  894—896.  Compare  this  vol., 
ii,  252,  34:9). — When  a  solution  of  hydrogen  chloride  is  electrolysed, 
part  of  the  current  may  be  employed  in  electrolysing  the  water. 

+  — 

Assuming  that  this  is  the  case,  the  transport  numbers  for  H  and  CI 
will  differ  from  those  obtained  without  taking  this  into  account. 
Dilute  solutions  of  hydrogen  chloride  were  electrolysed  by  currents  of 
0*005  to  0  02  amperes,  and  the  evolved  hydrogen  measured.  The 
diminution  in  concentration  of  the  acid  was  also  determined  and  found, 
to  be  the  same  at  each  electrode.  Thus  in  one  experiment  48*15  c.c. 
of  hydrogen  were  liberated,  corresponding  with  an  equivalent  weight 
of  0*158  gram  of  hydrogen  chloride;  the  loss  of  acid  at  the  negative 
pole  was  0*027  gram,  and  at  the  positive  pole  0*027  gram.  Assuming 
the  water  to  have  been  ionised,  the  loss  at  each  pole  shoiild  have  been 
P/3  - p  =  0-0'26  gram,  where  P/3  represents  the  Aveight  of  acid 
electrolysed,  and  2^  the  loss  of  acid  at  the  negative  pole.  H  the 
electrolysis  of  water  does  not  come  into  play,  the  loss  should  have 
been  T'-jo^ 0*131  gram.  The  conclusion  is  drawn,  therefore,  that 
the  ionisation  of  water  plays  an  important  part  in  the  electrolysis  of 
hydrogen  chloride  solutions,  and  that  the  transport  velocity  of  the 
H  and  01  ions  is  the  same  for  each  ion.  W.  0.  W. 


Electrical  Transport  of  Inorganic  Colloids.  Andre  Mayer 
and  Edouaud  Salles  {Compt.  rend.,  1908,  146,  826—829). — As  a 
result  of  experiments  made  with  colloidal  arsenic  trisulphiile  (dialysed 
during  several  weeks  and  having  about  the  same  conductivity  as 
distilled  water),  the  authors  find  that  the  transport  of  the  colloid  is 
not  uniform.  When  a  column  of  the  colloid  contained  in  a  U-tubeand 
separated  from  the  electrodes  by  layers  of  distilled  water  is  submitted 
to  the  action  of  an  electric  current,  the  velocity  with  which  one 
meniscus  recedes  from  the  electrode  having  the  same  sign  as  the 
colloid  is  greater  than  that  with  which  tlio  other  meniscus  approaches 
the  electrode  of  opposite  sign,  thus  producing  a  contraction  of  the 
column,  and  the  first  velocity  increases  (to  a  limit),  whilst  the  second 
diminishes,  as   the   action  progresses.      When  the  transport  has  lusted 
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some  time,  that  extremity  of  the  colloid  column  which  approaches  the 
electrode  of  opposite  sign  becomes  more  and  more  opaque,  whilst  the 
other  extremity  becomes  more  and  more  clear.  On  I'eversing 
the  current,  all  these  phenomeoa  proceed  in  exactly  the  reverse 
manner.  The  intensity  of  the  current  increases  as  the  experiment 
proceeds,  indicating  that  the  conductivity  of  the  colloid  is  increasing, 
and  this  is  found  to  be  the  case.     From  these  facts  it  is  deduced  that 

(1)  the  electrical  transport  requires  a  certain  amount  of  preparation  ; 

(2)  the  action  producing  this  transport  increases  up  to  a  certain  limit  ; 

(3)  the  colloidal  granules  seem  to  increase  in  size  and  decrease  in 
velocity  at  the  extremity  of  the  column  near  the  electrode  of  opposite 
sign,  and  to  diminish  in  size  and  increase  in  velocity  at  the  other 
extremity  ;  and  (4)  these  phenomena  are  correlated  with  a  liberation 
of  electrolytes. 

The  authors  advance  the  hypothesis  that  the  transport  of  the 
colloid  depends  on  that  of  the  ions  of  these  electrolytes,  which  in  a 
pure  dialysed  inorganic  colloid  are  not  pre-existent,  but  are  formed  by 
the  passage  of  the  current,  the  colloid  gradvially  decomposing  into  its 
crystalloid  elements,  with  the  ultimate  production  of  a  large  number 
of  positive  and  negative  ions  at  the  ends  of  the  colloid  column. 
Thiswovild  explain  (compare  this  vol.,  ii,  24)  the  respective  aggregation 
and  disintegration  of  the  colloid  granules.  This  hypothesis  is  sup- 
ported by  the  observations  that,  whilst  the  field  increases  from 
100  to  1000  volts,  the  maximum  velocity  of  the  colloid  increases  more 
rapidly,  and  that  addition  of  potassium  chloride  considerably  enhances 
all  the  effects  described. 

The  conclusion  is  drawn  that  the  transport  of  inorganic  colloids,  like 
that  of  organic  colloids  and  of  powders,  depends  on  the  ions  adsorbed 
by  the  colloid  granules.  E.  H. 

The  Electrolysis  of  Solutions  of  Hydrochloric  Acid. 
Th.  Guilloz  {Conipt.  rend.,  1908,  146,  581— 582).— The  author 
criticises  adversely  the  recent  conclusion  of  Doumer  (this  vol.,  ii, 
252),  that  in  the  electrolysis  of  hydrochloric  acid  solutions  part  of 
the  current  is   employed  in  the  electrolysis  of  the  solvent  itself,  and 

+ 
must  be  allowed  for  in  determining  the  transport  numbers  of  H  and 

CI.     The  regularity  of  the  values  obtained  by  Noyes  and  Sammet  for 

+  -   _ 

the  mobility  of  the  ions  H  and  CI  in  various  dilate  solutions  (Abstr,, 
1903,  ii,  126)  is  held  to  constitute  an  experimental  proof  that  the 
ions  of  water  do  not  play  any  part  in  the  conduction.  E.  J.  C. 

Dulong  and  Petit's  Law.  Paul  Rohland  {Physikal.  Zeitsch., 
1908,  9,  318— 319).— Polemical  against  Wigand  (this  vol.,  ii,  13). 
The  fact  that  the  atomic  heat  has  the  value  required  by  the  law  only 
within  certain  temperature  limits  is  attributed  to  variations  in 
the  mutual  action  between  the  atoms  and  the  ether  with  the 
temperature.  H.  M.  D. 

Specific  Heat  and  Osmotic  Pressure  of  Solutions.  Eugen 
VON  BiRON  (/.  Russ.  Phys.  Chem.  Soc,  1908,  40,  339— 360).— The 
specific  heat  of  a  dissolved  substance  is  expressed   by  the  equation 
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C^  =  C(l  +  mo)  -  €0^0,  where  C  and  Co  are  the  specific  heats  of  the 
solution  and  solvent  reppectively,  and  w^  the  weight  of  solvent 
per  unit  weight  of  solute.  The  equation  given  by  Bertrand  (Thermo- 
dynaraique,  1887,  109)  becomes,  in  this  case,  dC^ldV=  T.d^PjdT^,  that 
is,  the  change  of  the  specific  heat  of  a  dissolved  substance  with  change 
of  volume  of  the  solution  is  proportional  to  the  second  differential 
coefficient  of  the  osmotic  pressure  with  respect  to  temperature.  The 
following  three  cases  are  discussed  and  applied  experimentally : 
(1)  dC^jdV  =(),  that  is,  the  specific  heat  of  the  solute  is  constant,  and 
does  not  change  with  the  concentration  of  the  solution  ;  as  d'^P/dT^  is 
also  zero,  the  osmotic  pressure  must,  in  this  case,  be  either  a  linear 
function  of,  or  independent  of,  the  temperature,  both  of  which  relations 
are  pi-actically  possible.  (2)  dC^/dV  is  greater  than  zero,  that  is,  the 
specific  heat  of  the  solute  increases  with  dilution  of  the  solution.  As, 
also,  d'^PjdT^  is  greater  than  zero,  the  osmotic  pi-essure  is  not  a  linear 
function  of,  but  increases  more  rapidly  than,  the  temperature.  There 
are  many  solutions  exhibiting  this  property,  notably  aqueous  solutions 
of  organic  hydroxylic  compounds.  (3)  dC^/dV  is  less  than  zero,  that 
is,  the  specific  heat  of  the  solute  diminishes  with  dilution  of  the 
solution,  and  the  osmotic  pressure  consequently  increases  in  less  than 
linear  relation  with  the  temperature.  This  behaviour  is  characteristic 
of  dilute  solutions  of  electrolytes,  and  stands  in  intimate  relation  to 
their  electrical  conductivity.  T.  H.  P. 

Changes  of  Specific  Heat  of  Ethyl  Alcohol  Dissolved  in 
Liquid  Hydrocarbons.  Ivan  Shreder  (J.  Puss.  Phys.  Chem.  Soc, 
1908,  40,  360 — 367). — The  author  has  determined  the  specific  heat  of 
solutions  of  various  concentrations  of  ethyl  alcohol  in  naphtha,  benzene, 
or  chloroform,  and  of  methyl  alcohol  in  benzene,  toluene,  or  chloroform. 
The  values  of  the  specific  heat  of  alcohol  in  the  various  solutions  have 
been  calculated  on  the  basis  of  the  law  of  mixtures.  It  is  found  that 
the  specific  heat  of  the  alcohol  increases  towards  a  definite  limiting 
■value  as  the  concentration  of  the  alcohol  in  the  solution  diminishes. 
Furthei-,  the  specific  heats  of  alcohol  in  solutions  of  equivalent  con- 
centration in  benzene  and  naphtha  are  identical.  The  numbers  thus 
calculated  for  the  specific  heat  of  alcohol  in  solution  are  regarded  by 
the  author  as  the  specific  heats  of  alcohol  which  has  undergone  change 
during  solution,  the  values  representing  the  measures  of  sixch  change. 
At  any  given  moment  a  solution  must  be  looked  on  as  a  mixture  of 
dissociated  and  associated  products,  and  it  is  probable  that  every 
liquid  is  really  a  solution  in  this  sense  of  the  term.  T.  H.  P. 

Latent  Heat  of  Vaporisation  and  Specific  Heat  of  Methyl 
Silicate.  Louis  Kaiilenberg  and  IIoijkrt  Koenio  (./.  rhysiad  Chem., 
1908,  12,  290— 29:^).— The  latent  heat  of  vaporisation  of  silicon 
tetrachloride  is  36  1,  and  its  average  specific  heat  between  20°  and  40^^ 
is  01904,  which  confirms  Kegnault's  value;  tlie  heat  of  vaporisation 
of  methyl  silicate,  Si(<)Me)^,  is  465,  and  its  average  specific  heat 
between  23"  and  1 15'^  is  0501 1.  G.  S. 

Evaporation  of  Water  and  Solutions  of  Sulphuric  Acid. 
P.    Vaillant    (Compt.    rend.,    1908,    146,    811— 814).— It    has    been 
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shown  previously  {ibid.,  582)  that  if  the  i-atio  of  the  weight  of 
water  evaporated  {p)  to  the  fall  of  the  vapour  tension  [F-f)  is 
constant,  its  value  may  be  obtained  from  the  expression  B  = 
{p -p')l[F- F'),'va.v/\i\ch.  p  audi  p  are  the  weights  evaporated  in  the 
same  time  fi'om  pure  water  (vapour  tension,  F)  and  a  sulphuric  acid 
solution  {vapour  tension,  F')^  B  being  independent  of  the  concentration 
of  the  solution.  The  value  0'610  mg.  per  hour  and  per  sq.  cm.  was 
obtained  for  B  at  16°  and  745  mm.,  the  surface  of  the  liquid  being 
5  5  mm.  below  the  edge  of  the  containing  vessel. 

Repetition  of  the  former  experiments,  using  a  larger  quantity 
of  liquid,  the  surface  of  which  was  only  3  mm.  below  the  rim  of  the 
vessel,  gave  the  value  0-745  mg.  for  B  at  21°.  That  the  difference 
between  the  two  results  is  mainly  due  to  the  smaller  depth  of  the 
liquid  surface  below  the  vessel's  edge  in  the  second  case  is  shown 
by  the  fact  that  with  pure  sulphuric  acid,  B  increases  from  0652  mg. 
when  this  depth  is  4  8  mm.  to  0-891  mg.  when  it  is  1-2  mm.,  the 
temperature  being  practically  constant.  These  experiments  being 
made  on  a  balance  pan  refer  only  to  the  first  instants  of  the 
evaporation,  when  the  influence  of  the  distance  of  the  liquid  surface 
from  the  rim  of  the  vessel  would  be  expected  to  be  greatest,  but 
experiments  lasting  two  hours,  made  with  solutions  containing  from 
100%  to  24-25%  of  sulphuric  acid,  also  give  a  value  for  B  which, 
except  for  the  100%  acid,  is  practically  constant,  the  mean  value 
being  0-701  mg.  (depth  of  surface  3-9  mm.).  A  similar  concordance 
is  observed  when  the  liquid  surface  is  only  0-5  mm.  from  the  vessel's 
edge,  although  B  has  now  increased  to  0-931  mg. 

If,  however,  the  evaporation  vessels  are  surrounded  by  cylinders 
25  cm.  high,  B  is  no  longer  independent  of  the  concenti-ation  of  the 
acid,  but  increases  from  0*396  mg.  with  73  13%  acid  to  0*733  mg.  with 
24-25%  acid,  and  the  evaporation  is  no  longer  proportional  to  the 
fall  of  tension.  This  case  is  shown  to  be  fairly  well  expressed  by 
the  equation  p~B-^(F-/)  +  B,^{F-/)'^,  the  extreme  values  of  B 
being  0362  mg.  and  0-321  mg.,  and  of  i?.,  003 17  mg.  and  0-0288  mg. 

E.  H. 


Apparatus  for  Fractional  Distillation  under  Reduced 
Pressure.  Marcel  Delepine  (Bull.  Soc.  chim.,  1908,  [iv],  3,  411). — 
This  is  a  modification  of  Briihl's  apparatus  designed  to  permit  of 
the  separation  of  the  fractious  obtained  during  fractional  distillation 
under  reduced  pressure  without  stoppage  of  the  distillation.  The 
I'eceiver  is  a  cylindrical  glass  vessel,  20  cm.  high  and  7 — 8  cm.  wide, 
containing  test-tubes  arranged  vertically  round  the  walls  and 
having  near  its  base  an  aperture  by  which  it  may  be  exhausted, 
and  provided  with  a  bell-shaped  glass  cover  which  fits  air-tight  to 
the  receiver  by  means  of  ground-glass  flanges  in  the  usual  manner. 
An  adapter  ground  along  part  of  its  length  to  fit  an  aperture  in  the 
cover  of  the  receiver  conveys  the  distillate  from  the  condenser  tube 
to  a  test-tube  in  the  receiver,  and  by  rotating  the  latter  a  fresh  test- 
tube  can  at  any  dtsired  stage  in  the  distillation  be  brought  under  the 
adapter.  T.  A.  H. 

VOL.  xciv.  ii.  31 
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Receiver  for  Fractional  Distillation  under  Reduced 
Pressure.  Henri  Vigrtcux  {Bull.  ISoc.  chim.,  1908,  [iv],  3, 
479 — 481). — The  apparatus  consists  of  a  short  upright  condenser,  the 
outer  chamber  of  which  serves  as  a  receiver  and  is  provided  with  (a)  a 
side  tube  connecting  it  to  the  distilling  flask,  (6)  a  side  tube  by  which 
it  can  be  evacuated,  and  (c)  an  opening  at  the  base  elongated  into  a 
tube  provided  with  a  stopcock,  which  gradually  widens  into  a 
globular  receptacle.  This  receptacle  is  provided  near  its  upper  end 
with  two  side  stopcocks  by  means  of  which  communication  can  be 
established  with  the  atmosphere  or  with  a  pump,  and  terminates  in  a 
third  stopcock  by  which  fractions  can  be  drawn  oii.  The  apparatus 
can  be  used  with  one  or  two  pumps.  With  one  pump,  three  fractions 
can  be  collected  without  interrupting  the  distillation,  and  with  two 
j)umps  the  operation  need  not  be  interrupted  until  the  distillation 
is   completed.     The   apparatus   is   figured   in   the   original. 

T.  A.  H. 

Internal  Energy  of  Dissolved  Substances.  A.  Schukareff 
{Zeitsch.  physikal.  Chem.,  1908,  62,  601— 606).— The  author  has 
extended  bis  study  of  the  change  of  energy  exhibited  by  gaseous- 
liquid  systems  in  the  neighbourhood  of  the  critical  temperature 
(see  Abstr.,  1903,  ii,  710;  1906,  ii,  271)  to  the  case  of  partly 
miscible  liquids  in  the  neighbourhood  of  the  #  critical  solution 
temperature.  Experiments  were  carried  out  in  which  homogeneous 
mixtures  of  phenol  and  water  were  cooled  from  temperatures  at  and 
above  the  critical  solution  temperature  (Tc)  to  the  ordinary  tem- 
perature, and  the  heat  effects  determined.  In  supplementary 
experiments,  the  heat  liberated  in  the  crystallisation  and  cooling  of 
pure  phenol  from  46°  to  20°  was  found  to  be  39  5  cal.  for  each  gram 
of  phenol.  Further,  the  heat  liberated  on  mixing  1  gram  of 
liquid  phenol  at  46°  with  various  quantities  of  water  was  found  to 
be  8"5  cal. 

The  internal  energy  E  of  dissolved  phenol  at  20°  is  estimated  as 
the  sum  of  (1)  the  heat  of  separation  at  2'°  of  a  homogeneous  solution 
into  pure  phenol  and  water,  and  (2)  the  heat  liberated  in  cooling 
pure  phenol  from  7'°  to  20°.  When  £  is  plotted  against  concentration, 
curves  are  obtained  which  at  temperatures  above  7\  are  concave  to 
the  concentration  axis.  The  curvature  diminishes  as  this  tem- 
perature is  approached,  until  for  2'c  the  curve  becomes  a  straight 
line.  At  this  temperature,  therefore,  the  heat  effect  of  mixing 
variously  concentrated  phenol  solutions  is  zero.  J.  C.  P. 

Condition  of  Substances  in  Absolute  Sulphuric  Acid. 
Arthur  Hantzscii  {Zeitsch.  ji/iysikal.  Chem.,  1908,  62,  626 — 630. 
Compare  this  vol.,  ii,  14). — A  reply  to  Oddo  and  Scandola  (this  vol.,  ii, 
353).  The  author  criticises  the  use  of  hygroscopic  substances,  like 
])hosphoryl  chloride  and  sulphuryl  chloride,  in  finding  the  molecular 
depression  of  the  freezing  point  for  sulphuric  acid.  It  is  shown  that 
when  perfectly  diy  pyridine,  quiuoline,  and  acridine  are  taken  as 
solutes,  figures  are  obtained  for  the  molecular  weights  which  are 
about  two  thirds  of  the  normal  values.     Oddo  and  Scandola's  values 
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for  the  molecular  weights  of  pyridine  and  quinoline  are  too  low,  on 
account  of  the  presence  of  moisture.  J.  C.  P. 

Combustion  without  Flame,  and  its  Application  to  Lighting 
with  Incandescent  Mantles.  Jeax  Meuniek  {Compt.  rend.,  1908, 
146,  864 — 866.  Compare  this  vol.,  ii,  276). — The  author  supposes 
that  the  temperature  of  the  mantle  is  very  much  higher  than  that  of 
the  flame  surrounding  it.  The  action  of  the  mantle  consists  in 
causing  combustion  to  take  place  by  incandescence  as  distinguished 
from  combustion  by  flame,  each  particle  of  oxide  acting  as  the  centre 
of  such  a  local  combustion.  The  combustion  of  a  gas  in  the  manner 
indicated,  lowers  the  inferior  limit  of  inflammability  of  a  gas  mixture. 

H.  M.  D. 

Calculation  of  Thermochemical  Constants.  H.  Stanley 
Redgrove  {Chem.  News,  1908,  97,  183—185.  Compare  Abstr.,  1907, 
ii,  604). — It  is  evident  from  a  consideration  of  the  molecular  heats  of 
combustion  and  molecular  heats  of  formation  of  the  hydrocarbons 
(Abstr.,  1907,  ii,  929)  that,  in  general,  the  former  are  more  suitable 
for  the  calculation  of  constants  than  the  latter,  and  constitute  better 
criteria  for  the  examination  of  any  hypotheses  on  the  subject.  It  is 
observed  that  the  effect  on  the  molecular  heat  of  combustion  (1)  of 
replacing  a  hydrogen  atom  in  any  hydrocarbon  by  a  chlorine  atom  is 
constant ;  similarly  with  bromine  and  iodine  ;  (2)  replacing  in  turn  one, 
two,  or  three  hydrogen  atoms  in  any  hydrocarbon  by  chlorine  is  constant; 
(3)  the  mere  position  of  the  halogen  has  no  effect  on  the  molecular 
heat  of  combustion.  Molecular  heats  of  combustion  have  been 
calculated  for  a  number  of  organic  halogen  compounds,  using  the 
author's  "  fundamental  molecular  heat  of  combustion  halogen 
constant,"  and  are  compared  with  the  values  found  by  Thomsen.  The 
molecular  heats  of  formation  of  the  substances  have  been  calculated 
in  a  similar  manner,  and  compared  with  the  experim^ental  values. 

J.  V.  E. 

Changes  in  the  Viscosity  of  Liquid  Sulphur.  Leon  Rotinjanz 
{Zeitsch.  physikal.  Chem.,  1908,  62,  609 — 621.  Compare  Smith, 
Abstr.,  1905,  ii,  382  ;  Smith,  Holmes,  and  Hall,  ibid.,  580).— The 
viscosity  of  liquid  sulphur  has  been  determined  at  various  tempera- 
tures. With  sulphur,  the  temperature  of  which  has  been  raised 
giadually  at  the  rate  of  027°  to  10°  per  minute,  the  maximum 
viscosity  (52,000  relatively  to  water)  is  found  at  187°.  If  the  rate  of 
heating  has  been  greater,  the  maximum  occurs  at  higher  temperatures. 
With  sulphur,  the  temperature  of  which  has  been  lowered  gi-adually, 
the  maximum  value  of  the  viscosity  and  the  temperature  at  which  it 
occurs  depend  on  the  temperature  to  which  the  sulphur  has  been 
raised  previously.  The  higher  the  temperature  to  which  the  sulphur 
has  been  heited  the  lower  is  the  maximum  value  of  the  viscosity,  and 
the  higher  is  the  temperature  at  which  it  is  found. 

Sulphur  through  which  a  current  of  ammonia  has  been  passed  has  a 
maximum  viscosity  of  19,000  at  180°;  sulphur  containing  0-02% 
iodine  has   a   maximum  viscosity   of  5600   at    225°,  whilst   with   Sk 

31—2 
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content  of  0  77%  iodine  the  maximum  viscosity  is  only  300  at  265°. 
The  relation  of  the  viscosity  curve  obtained  with  rising  temperature 
to  that  obtained  with  falling  temperature  is  very  much  the  same  for 
these  samples  of  sulphur  as  for  pure  sulphur.  In  the  case  of  sulphur 
which  has  been  treated  with  ammonia,  there  is  a  break  in  the  falling 
branch  of  the  viscosity  curve  at  210°,  marked  also  by  a  change  of 
colour  similar  to  what  is  observed  in  the  case  of  pure  sulphur  at 
higher  temperatures. 

The  author  draws  the  conclusion  from  his  experiments  that  the 
changes  of  viscosity  exhibited  by  liquid  sulphur  are  not  to  be 
attributed  to  the  presence  of  amorphous  insoluble  sulphur. 

J.  C.  P. 

Study  of  the  Solutions  of  Some  Salts  Exhibiting  Negative 
Viscosity.  Frederick  H.  Getman  (/.  Amer.  Chem.  Soc,  1908,  30, 
721 — 737). — Determinations  of  the  viscosities  of  some  solutions  of 
potassium  salts  having  lower  viscosities  than  that  of  the  solvent 
(Getman,  Abstr.,  1907,  ii,  517)  showed  that  in  every  case  the  viscosity- 
concentration  curve  passed  through  a  minimum,  and  it  was  suggested 
that  this  abnormal  behaviour  was  due  to  the  combined  action  of  the 
ions  and  the  non-dissociated  molecule,  the  potassium  ion  appearing  to 
lower  the  viscosity  of  the  solvent,  whilst  the  anions  and  non- 
dissociated  molecules  tended  to  increase  it.  Jones  and  Veazey  (Abstr., 
1907,  ii,  438)  have  found  that  the  solutions  which  diminish  the 
viscosity  of  water  are  those  which  have  cations  with  large  atomic 
volumes. 

A  study  has  now  been  made  of  the  viscosities  of  aqueous  solutions 
of  ammonium  chloride,  bromide,  and  nitrate,  and  rubidium  iodide. 
The  results,  which  are  tabulated  and  plotted  as  curves,  appear  to 
confirm  the  theory  suggested  by  the  authpr.  In  accordance  with  the 
view  of  Jones  and  Veazey,  it  would  be  expected,  for  a  series  of  salts 
having  the  same  anion,  that  the  lowering  of  the  viscosity  would  vai-y 
directly  with  the  atomic  volume  of  the  cation.  It  is  found  that 
rubidium  iodide  lowers  the  viscosity  to  a  greater  extent  than  potassium 
iodide,  whilst  the  lowering  produced  by  ammonium  iodide  is  slightly 
less  than  that  produced  by  rubidium  iodide. 

It  was  observed  that  the  negative  viscosity  was  in  all  cases  greater 
at  the  lower  temperatures.  This  cannot  be  explained  by  differences 
in  the  degree  of  dissociation  at  different  tempfratures,  but  it  is 
probable  that  at  the  lower  temperatures,  molecular  complexes  are 
formed  which,  owing  to  greater  volume  and  smaller  surface,  cause  a 
diminution  in  tlie  viscosity  (compare  Dunstan,  Trans.,  1904,  85,  817). 

Siotte's  empirical  formula  for  calculating  viscosities  at  various 
temperatures  has  been  found  applicable  to  the  solutions  studied 
between  15'^  and  20°.  On  Wiedemann's  theory  that  the  migriition 
velocity  varies  inversely  with  the  viscosity  for  a  fixed  potential 
gradient,  the  product  of  viscosity  and  conductivity  should  be  a 
constant.  This  relation  has  been  found  to  be  only  approximately  true 
for  the  solutions  investigated.  E.  G. 

The  Internal  Friction  of  Colloidal  Solutions.  H.  W. 
WoUDSTftA   {Chem.    Weekblad,   1908,   5,   303 — 312). — I.    The   lulerual 
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Friction  of  Colloidal  Silver  Solution. — The  viscosity  has  not  a  constant 
vahie,  but  tliminishes  with  lapse  of  time.  The  presence  of  metallic 
salts  diminishes  the  viscosity,  the  effect  of  salts  of  multivalent 
metals  being  greater  than  that  of  salts  of  univalent  metals. 

A.  J.  W. 

Osmotic  Pressure  of  Concentrated  Solutions,  and  the  Laws 
of  the  Perfect  Solution.  Gilbert  N.  Lewis  {J.  Amer.  Chem.  Soc, 
1908,  30,  668—687). — The  simple  laws  which  are  applicable  to 
infinitely  dilute  solutions  are  no^i  valid  in  the  case  of  solutions  of 
finite  concentration,  Raoult's  law  being  the  only  one  which  ever  holds 
in  concentrated  solutions.  This  law  is  re-stated  as  follows  :  "  At 
constant  pressure  and  temperature,  the  activity  of  the  solvent  in 
a  perfect  solution  is  proportional  to  its  mol.  fraction  "  (the  number  of 
mols.  of  solvent  in  one  mol.  altogether  of  solvent  and  solute).  Several 
solutions  are  mentioned  which  behave  as  perfect  solutions  over  the 
whole  range  of  concentrations  from  0%  to  100%  solute. 

The  indirect  methods  of  determining  osmotic  pressure  are  discussed, 
and  an  exact  relation  between  the  osmotic  pressure  and  the  depression 
of  the  f.  p.  of  an  aqueous  solution  is  given.  It  is  also  shown  that  the 
osmotic  pressure  at  one  temperature  may  be  obtained  from  that 
at  any  other  when  the  heat  of  dilution  is  known,  and  that,  by 
the  aid  of  thermodynamics  alone,  an  equation  can  be  obtained 
connecting  the  osmotic  pressure  and  the  concentration  of  a  perfect 
solution  which  permits  the  exact  calculation  of  osmotic  pressures  in 
perfect  solutions  up  to  100  atmospheres.  In  comparatively  dilute 
solutions,  the  pressures  thus  obtained  are  practically  identical  witli 
those  gi\7en  by  van't  Hoff's  equation  as  modified  by  Morse  and  Frazer, 
but  at  high  concentrations  the  divergence  is  very  great.  An  exact 
form  is  given  for  the  mass  law  in  concentrated  perfect  solutions. 

E.  a 

Apparatus  for  [the  Study  of]  Diffusion  in  Solid  Media. 
Michel  Yegounoff  {Arch.  sci.  phys.  nat.,  1908,  [iv],  25,  350 — 359). — 
Several  pieces  of  apparatus  which  the  author  has  used  in  the 
investigation  of  the  rate  of  diffusion  of  substances  in  gelatin  are 
described.  H.  M.  D. 

Apparatus  for  Continuous  Dialysis.  Samuel  B.  Schryver 
(Proc.  physiol.  So"...,  1908,  xxiii — xxiv.;  J.  Physiol.,  37). — This  is 
essentially  a  modifi.cation  of  the  Soxhlet  apparatus,  for  continuous 
dialysis  against  distilled  water  or  other  liquids.  Chiffon  soaked  in 
colloidin  is  used  for  the  membrane.  W.  D.  H. 

Conditions  of  Possibility  of  Certain  Reactions  Forming 
Monovariant  Systems.  Camille  Matignon  {Ann.  <  him.  Phys.,  1908, 
[viii],  14,  5  — 125). — After  summarising  the  work  of  previous  investi- 
gators in  this  field,  the  author  proceeds  to  discuss  in  fuller  detail  the 
proposition  relating  to  variation  of  entropy  in  monovariant  systems 
undergoing  dissociation  which  he  •  has  enunciated  in  former 
communications    (compare    Abstr.,    1899,    ii,    273  ;    1905,    ii,    235), 
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Dealing  with  over  fifty  illustrative  examples,  the  law  is  shown  to  hold 
true  in  the  following  cases  :  (1)  in  monovariant  systems  containing 
any  number  of  solids,  as,  for  example,  NagSO^goi.  +  HOI^.^,  :^; 
NaHSO^soi.  +  NaCl,„,  +  Q  cal. ;  (2)  in  systems  which  yield  several  gases 
on  dist^ociation,  for  example,  NHgg.^s  +  HgSg.^s  :;r^  NH^HSsd.  +  Q  cal.; 
(3)  systems  containing  a  gas  and  a  liquid,  one  in  the  initial,  the  other 
in  the  final,  stage,  that  is,  systems  conforming  to  the  general  type  Ag^^  + 
B3„i.+  ....  +0,,i.  -^  A'li,.  +  BV,,.  +  •  .  .  .  +C',„i.;  (4)  systems  dissocia- 
ting into  both  liquid   and  gas,  conforming  to  the  type  Ag^s  +  6,^  + 

c,„,  +  ....+  D,„,  —  a;„,  +  B',„,  +  ....+  DU,..  w.  o.  w. 

Deduction  of  Gibb's  Phase  Rule.  Joseph  A.  Muller  (Compt. 
rend.,  1908,  146,  866 — 867). — A  simple  method  of  deducing  the 
relationship  between  the  number  of  substances  and  phases  of  a  system 
in  equilibrium  is  given  in  which  thermodynamical  considerations  are 
not  involved.  H.  M.  D. 

[Vapour  Pressure  of  Dry  and  of  Ordinary  Sal  Ammoniac] 
KiCHARD  Abegg  {Zeitsch.  2^hysikal.  Chem.,  1908,  62,  607 — 608. 
Compare  this  vol.,  ii,  157;  also  Johnson,  ibid.). — The  author  nunn- 
tains,  in  opposition  to  van  Laar  (this  vol.,  ii,  353),  that  the  theory  of 
heterogeneous  equilibrium  is  applicable  to  the  vaporisation  of  dry 
ammonium  chloride,  since  the  equilibrium  can  be  reached  from  both 
sides.  Two  suggestions  are  made  by  way  of  explanation  :  (1)  the  heat 
of  formation  of  undissociated  gaseous  ammonium  chloride  from  solid 
ammonium  chloride  may  be  equal  to  the  heat  of  dissociation  of  gaseous 
ammonium  chloride  into  ammonia  and  hydrogen  chloride,  or  (2)  the 
molecular  weights  of  the  products  of  vaporisation  of  sal  ammoniac  may 
not  be  the  same  in  the  moist  and  the  dry  states.  J.  C.  P. 

Two  New  Methods  for  the  Determination  of  the  Secondary 
lonisation  Constants  of  Dibasic  Acids.  Herbert  N.  McCoy 
(/.  Amer.  Chem.  Soc,  1908,  30,  688— 694).— The  ionisation  of  a 
dibasic  acid,  HgX,  takes  place  in  the  two  following  stages:  (1) 
H'HX  =  ;t^H2X;  (2)  H-X  =  /t2HX,  where  k^^  and  h,  are  the  ionisation 
constants,  and  the  formulae  represent  the  molar  or  ionic  concentrations 
of  the  corresponding  substances.  The  state  of  equilibrium  is  found  by 
combining  these  two  equation.s,  which  gives  HX'^/H2X*X  =  A^j/^j.  The 
author  has  shown  previously  (Abstr.,  1903,ii,  413)  that  the  equilibrium 
in  sohition  of  the  sodium  carbonates  is  accurately  represented  thus  : 
NaHCOg7H„C08  X  Na2C03  =  a  constant.  For  a  tixed  concentration 
of  total  sodium,  a  good  constant  was  found  for  all  proportions  of 
carbonate,  hydrogen  carbonate,  and  carbonic  acid.  The  same 
princi[)le  may  bo  applied  to  the  study  of  solutions  of  salts  of  all  the 
non-volatile  acids,  jirovided  that  they  are  suliicicntly  soluble  in  water 
and  in  some  inert  solvent  which  is  immiscible  with  water.  The 
aqueous  solution  is  shaken,  until  equilibrium  is  reached,  with  a  solvent 
in  which  the  acid  is  soluble,  but  the  salts  insoluble.  The  concen- 
tration of  the  non-ionised  free  acid  in  the  aqueous  layer  is  directly 
proportional  to  the  concentration  of  the  same  substance  in  the 
immiscible   solvent,    the    proportionality    factor    being    the    partition 
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coefficient  of  the  free  acid  alone,  for  the  two  solvents.  A  simple 
analysis  of  the  aqueous  solution  gives  the  remaining  data  for  the 
calculation  of  the  concentrations  HX  and  X.  Experiments  on  these 
lines  have  been  carried  out  with  succinic  acid  and  its  sodium  salts. 

A  method  is  described  for  the  calculation  of  the  secondary  ionisation 
constant,  kc,,  of  a  dibasic  acid  from  the  conductivities  of  dilute 
solutions  of  the  acid  and  neutral  sodium  salts.  E.  G. 

Ionisation  Constants  of  the  Secondary  Hydrogen  Ion  of 
Dibasic  Acids.  E.  E.  Chandler  {J.  Amer.  Chem.  Soc,  1908,  30, 
694 — 713). — The  methods  described  by  McCoy  (preceding  abstract) 
for  determining  the  secondary  ionisation  constants  of  dibasic  acids, 
and  applied  by  him  to  the  sodium  salts  of  succinic  acids,  have  been 
extended  to  the  salts  of  oxalic,  malonic,  pimelic,  glutaric,  suberic, 
azelaic,  sebacic,  phthalic,?sophthalic,  camphoric,  itaconic,  maleic,fumaric, 
and  mono-  and  di-bromosuccinic  acids.  Determinations  have  been 
made  of  the  partition  coefficients  of  the  acids  between  water  and 
ether,  the  equilibrium  constants,  and  the  conductivities  of  the  salt 
solutions.     The  results  are  tabulated. 

With  regard  to  the  partition  experiments,  the  degree  of  ionisation,  a, 
of  an  acid  was  calculated  from  the  primary  ionisation  constant,  ^j,  by 
means  of  the  equation  a~j{\  -  a)V=ky  The  results  are  expressed  as 
p,  the  ratio  of  the  concentration  of  an  aqueous  solution  of  the  acid  to 
that  of  the  corresponding  ethereal  solution,  and  as  P,  the  true  partition 
coefficient,  the  ratio  of  the  concentration  of  the  non-ionised  acid  in  the 
two  solvents.  In  the  case  of  oxalic  acid,  the  value  of  p  varies  very 
greatly  with  the  concentration,  whilst  the  value  of  P  is  constant  within 
the  limits  of  experimental  error,  In  its  change  of  ionisation  with 
concentration,  oxalic  acid  does  not  follow  exactly  Ostwald's  dilution 
law,  and  in  this  respect  resembles  salts  and  the  strong  acids  and 
bases. 

It  has  been  found  that  for  constant  concentrations  of  the  total  base, 
the  value  of  ^1/^2  is  independent  of  the  ratio  of  base  to  acid.  The 
value  increases,  however,  with  decreasing  concentration  of  the  total 
base.  The  constant  k■y|k.^  for  dibromosuccinic  acid  does  not  differ 
much  from  that  for  succinic  acid,  although  both  ^^  and  ^.3  ^^^  very 
much  greater,  whence  it  is  evident  that  the  substitution  of  the 
halogen  aii'ects  the  dissociation  of  the  two  hydrogen  atoms  almost 
equally. 

The  determinations  of  the  secondary  ionisation  constant  by  the 
conductivity  method  led  to  the  conclusion  that  the  conductivities  of 
the  HX  ions  were  in  all  cases  approximately  equal  to  those  of  the 
corresponding  X  ions.  The  values  of  k.2  found  by  this  method  agree 
closely  with  those  obtained  from  the  partition  experiments.       E.  G. 

Equilibrium  between  Carbon  Dioxide,  Sodium  Hydrogen 
Carbonate,  Monosodium  Phosphate,  and  Disodium  Phos- 
phate at  Body  Temperature.  Lawrence  J.  Henderson  and 
Otis  F.  Black.  Theory  of  Neutrality  Regulation  in  the 
Animal  Organism.  L.  J.  Henderson  {Amer.  J.  Physiol.,  1908,  21, 
420—426,  427— 448).— The  first   paper   deals   with    solutions,  and  a 
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method  is  described  for  saturating  them  at  constant  temperature  with 
carbon  dioxide  of  known  tension.  In  solutions  containing  the  substances 
mentioned  in  the  title,  equilibrium  may  be  defined  by  the  proportion 

NaH^O,       .      H,C03         ^      3.3     .     1-0 

NagHPO^  ■  NaHCOg 
This  relationship  corresponds  with  the  requirements  of  the  concen- 
tration law.  These  facts  serve  to  define  the  most  important  equilibria 
of  neutrality  regulation  in  the  aqueous  solutions  of  the  body,  and  the 
physiological  factors  involved  in  this  regulation  and  a  theory  founded 
on  the  observations  are  discussed  in  the  second  paper.         W.  D.  H. 

Free  Energy  of  Nickel  Chloride.  M.  deKay  Thompson  and 
M.  W.  Sage  (/.  Amer.  Chem.  Soc,  1908,  30,  714— 721).— Calcula- 
tions of  the  free  energy  have  been  made  by  Thompson  (Abstr.,  1906, 
ii,  517)  from  potential  measurements  of  all  compounds  for  which  the 
necessary  data  existed. 

The  free  energy,  A/',  of  nickel  chloride  has  now  been  determined 
by  measuring  the  E.M.F.  of  the  cell  :  nickel  |  saturated  solution  of 
NiClg  I  Pt-l-Clg.  A  formula  has  been  deduced  for  ^F  involving  the 
potential  of  this  cell  and  the  vapour  pressure  of  the  saturated  solution 
of  the  systems  NiCl2,6H20-NiC]2,2H20  and  NiClo,2H20-NiCI.2,  the 
pressure  of  the  latter  system  being  obtained  both  by  direct  and 
indirect  measurement.  The  value  of  di.F  was  found  to  be  -  74*4  Cal. 
The  free  energy  and  total  energy  of  nickel  chloride  were  found  to 
be  approximately  equal.  E.  G. 

Conditions  of  Equilibrium  in  the  Systems  Ferric  Chloride- 
Potassium  Ferrocyanide-Water.  V.  Volschin  (/.  liuss. 
Fhys.  Chem.  Soc,  1908,  40,  480— 485).— The  author  has  studied 
the  formation  of  insoluble  or  soluble  Prussian  blue  in  aqueous 
solutions  containing  ferric  chloride  and  potassium  ferrocyanide  in 
varying  proportions  and  concentrations.  The  concentration  of 
ferric  chloride  in  the  initial  solution  in  gram-equivalents  per  litre  is 
expressed  by  C,  the  ratio  of  the  corresponding  concentration  of  the 
potassium  ferrocyanide  to  C  being  denoted  by  k. 

When  C  is  constant  and  has  the  value  0"06 — 0"07,  variation  of  the 
concentration  of  the  ferrocyanide  reveals  the  existence  of  a  "  critical  " 
point ;  mixtures  for  which  k  is  less  than  1  give  precipitates,  whilst 
those  for  which  k  is  greater  than  1  appear  to  be  real  solutions. 
Observations  of  various  of  these  solutions  show  that,  in  time,  certain 
of  them  undergo  complete  precipitation,  the  liquid  becoming 
absolutely  free  from  Prussian  blue.  The  time,  t,  required  for  this 
coagulation  depends  on  both  C  and  k ;  when  the  former  is  constant,  t 
increases  as  k  diminishes,  and  when  k  is  constant,  it  increases  as  C 
diminishes.  Investigation  of  the  relation  between  C  and  t  shows  that, 
when  C  is  sufficiently  large,  all  the  mixtures  should  undergo 
coagulation,  no  matter  whether  k  is  less  or  greater  than  1.  This  is 
confirmed  by  experiment,  for  when  (7  =  0-1  the  most  stable  solution 
coagulates  in  a  few  minutes,  whilst  when  C  =  0"2,  all  mixtures 
coagulate  rapidly,  the  more  so  as  tlie  critical  point  becomes  more 
remote.     Hence  the  conclusion  is  drawn  that  no  mixture  coutaitiing 
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FeClg,  K^FeCy^,  and  HgO  gives  a  stable  solution,  and  that  a  soluble 
Prussian  blue  (in  the  ordinary  meaning  of  the  term  soluble)  does  not 
exist.  When  G  is  small  and  k  only  slightly  greater  than  1 ,  k  may  be 
practically  infinite.  The  value  of  k  corresponding  with  the  critical 
point  is  not  constant,  but  increases  from  0'9353  to  1'0921  as  C  is 
increased  from  000261  to  0-04828.  T.  H.  P. 

Equilibrium  in  the  System :  Silver  Nitrate  and  Pyridine. 
Louis  Kaiilenberg  and  Robert  K.  Brewer  {J.  Physical  Chem., 
1908,  12,  283—289). — The  complete  solubility  curve  for  silver  nitrate 
in  pyridine  has  been  determined  from  the  melting  point  of  the  latter' 
to  110°.  Pyridine  melts  at  -  48-5°,  and  its  eutectic  point  with  the 
compound  AgNOg.GPy  is  at  -  65°.  From  -  65°  to  -  24°,  the  solution  is 
in  equilibrium  with  the  compound  AgNOg.ePy,  which  was  not  previously 
known  ;  from  -  24°  to  +485^  with  the  compound  AgNOg.SPy  ;  from 
48-5°  to  79°  with  the  compound  Ag]Sr03,2Py,  and  above  the  latter 
temperature  with  silver  nitrate.  The  dipyridine  compound  melts 
without  decomposition  at  87°.  The  di-  and  tri-pyridine  compounds 
have  already  been  described  by  Jorgensen  [J.  i^r.  Chem.,  1886,  33, 
501).  G.  S. 

Kinetics  of  Ethyl  Diazoacetate  and  the  Dilution  Law. 
Otto  Mumm  {Zeitsch.  2yhysikal.  Chem.,  1908,  62,  589— 600).— The 
author  supposes  that  as  regards  decomposition  with  evolution  of 
nitrogen  there  is  complete  analogy  between  aromatic  and  aliphatic 
diazo-compounds,  and  that  the  decomposition  of  ethyl  diazoacetate  may 
be  represented  as  follows  : 

H>CH-C02Et  +  H-  +  0H'^  N:N--CH,-C02Et  +  0H'  ZT 

OH-N:N-CH2'C02Et  — ^  HO-CHg-COgEt  +  No. 

On  this  basis,  the  experimental  results  obtained  by  Fraenkel  (Abstr., 
1907,  ii,  746)  and  by  Bredig  and  Ripley  (Abstr.,  1907,  ii,  941), 
especially  as  these  bear  on  the  secondary  formation  of  ethyl  chloro- 
acetate  in  presence  of  hydrochloric  acid,  are  discussed.  The  following 
conclusions  are  deduced  :  (1)  the  concentration  of  the  undissociated 
portion  of  diazo  chloride  is  directly  proportional  to  the  concentration  of 
the  diazo-ion ;  (2)  the  concentration  of  the  undissociated  portion  of 
diazo-chloride  is  nearly  proportional  to  the  cube  root  of  the  concentra- 
tion of  the  chlorine  ion. 

It  appears  therefore  that  the  experiments  carried  out  by  Bredig  and 
his  pupils  throw  light  on  the  question  how  the  concentration  of  the 
undissociated  part  of  a  strong  electrolyte  alters  when  the  concentration 
of  one  ion  only  changes.  The  author  thus  arrives  at  the  following 
formulation  of  the  dilution  law:  ^c==c,*/^,  which  is  similar  to  those 
suggested  by  van't  Hoff  and  by  Bancroft  (see  Abstr.,  1900,  ii,  186). 
The  fact  that  in  the  case  of  diazo-chloride  the  concentration  of  the 
undissociated  portion  varies  proportionally  to  the  cube  root  of  the 
anion  concentration  is  interpreted  by  the  assumption  that  in  solution 
three   anions    are   united   to   form  a  complex   (compare  Morgan   and 
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Kanolt  Abstr.,  1904,  ii,  535).  The  bearing  of  such  an  assumption 
on  the  behaviour  of  strong  electrolytes  generally  is  discussed. 

J.  C.  P. 

Physicochemical  Investigation   of  Amylase   and    Maltase. 

Mlle.  Ch.  PniLocHE  {J.  Chiin.  phys.,  1908,6,  212— 293).— The  action 
of  malta.se  on  maltose,  and  of  amylase  (diastase)  on  starch  and  on 
glycogen,  has  been  systematically  investigated,  but  the  present  paper 
only  contains  part  of  the  results  obtained  with  the  latter  enzyme. 

Maltase  and  Maltose  (compare  Terroine,  Abstr.,  1904,  ii,  317). — 
3Taltase  from  Taka-diastase  (Merck)  was  allowed  to  act  on  maltose 
at  39°  and  40°  in  various  dilutions,  and  the  reaction  was  followed 
mainly  with  the  polai'imeter.  The  question  of  the  stability  of  the 
enzyme  and  of  the  influence  of  the  products  of  reaction  on  the  velocity 
has  already  been  discussed  (Abstr.,  1904,  i,  839  ;  ii,  318).  The 
velocity  of  the  reaction  is  proportional  to  the  enzyme  concentration,  but 
when  more  than  2%  of  maltose  is  present,  it  is  independent  of  the 
concentration  of  the  latter.  The  initial  velocity,  v,  for  different 
maltose  concentrations  is  represented  satisfactorily  by  the  formula 
v  =  Kajiy  +ma),  where  a  is  the  maltose  concentration,  and  K  and  m 
are  constants.  As  regards  the  whole  coui'se  of  the  reaction,  the 
velocity  is  greater  than  the  logarithmic  law  would  indicate,  but  is  repre- 
sented satisfitctorily  by  the  empirical  formula  2A'j  =  \jt\og{a-\-x)j{a  —  x) 
(where  xja  is  the  proportion  of  maltose  decomposed  at  the  time  t),  which 
also  holds  for  the  hydrolysis  of  sucrose  by  invertin  (Henri,  Abstr., 
1902,  ii,  127). 

Amylase  on  Starch  and  Glycogen  (compare  Brown  and  Glendinning, 
Trans.,  1902,  81,  388). — Three  specimens  of  amylase  from  Taka- 
diastase,  from  "absolute  diastase"  (Merck)  obtained  from  malt,  and 
from  pancreatic  juice  respectively  were  employed.  These  were  allowed 
to  act  on  soluble  starch  at  31*5°,  and  at  definite  intervals  part  of  the 
mixture  was  removed,  the  reaction  stopped  by  adding  hot  water,  aud 
the  maltose  estimated  by  Fehling's  solution. 

Up  to  2\%  of  starch,  the  velocity  of  the  reaction  depends  on  the  starch 
concentration,  but  for  solutions  containing  more  than  the  above  pro- 
portion of  .starch  the  rate  is  independent  of  the  concentration  of  the 
lattex\  On  the  other  hand,  the  rate  of  appearance  of  maltose  increases 
with  the  glycogen  concentration  at  least  up  to  5%  of  the  latter. 

When  the  concentration  of  the  substance  acted  on  is  constant,  the 
rate  of  formation  of  malto.^e  increases  less  rapidly  than  the  concentra- 
tion of  amylase,  both  for  the  hydrolysis  of  starch  and  glycogen.  In 
the  case  of  starch,  the  velocity  is  represented  by  the  linear  equaticni 
X  —  Be  -  Ac'-^,  where  c  is  the  concentration  of  the  diastase  and  x  the 
quantity  of  maltose  formed,  and  A  and  B  are  constants,  but  in  glycogen 
solutions,  the  relation  appears  to  bo  more  complicated.  (i.  8. 

Relation  between  Rotatory  Power  and  Chemical  Constitu- 
tion. D.  Hahdin  and  H.  Sikuhsky  (J.  Chiin.  pfiys.,  1908,  6, 
179 — 211). — A  number  of  amyl  derivatives  have  been  prepared,  and 
the  specific  rotations  deteruiinid  at  intervals  of  10"  to  15"  from  the 
ordinary    temperature    to    within    a    few    degrees    of    tiie    respective 
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boiling  points.  The  data  thus  obtained  are  employed  to  test 
certain  theoretical  deductions  as  to  the  relation  between  rotatory 
power  and  chemical  constitution. 

It  is  assumed  that  in  the  cases  dealt  with,  the  centres  of  gravity  of 
the  side  chains  lie  on  the  axes  of  the  asymmetric  carbon  atom  at 
different  distances  from  it,  and  that  the  distances  of  the  atoms  in 
a  molecule  depend  only  on  their  nature  and  not  on  their  arrangement. 
The  formula  connecting  the  product  of  asymmetry  (Gu3'e)  and  the 
angle  of  rotation,  deduced  on  the  above  assumptions,  contains  only  one 
unknown  quantity,  c,  which  is  a  function  of  the  distance  between  the 
carbon  atoms.  From  the  experimental  data,  it  is  shown  that  for  the 
simplest  amyl  derivatives  containing  not  more  than  four  atoms  of  car- 
bon, c  has  the  same  numerical  value,  but  the  arrangement  of  the  atoms 
in  the  group  CVH^^  and  higher  groups  must  be  different  from  that 
generally  assumed.  It  is  further  shown  that  the  product  of  the 
distance  between  an  atom  of  a  given  element  and  an  atom  of  carbon 
by  the  atomic  weight  of  the  element  depends  on  the  position  of 
the  latter  in  the  periodic  table,  and  on  certain  constants  referring 
to  carbon  chains.  For  certain  other  deductions,  more  particularly  as 
to  the  sign  of  the  rotation,  the  original  paper  should  be  consulted. 

The  amyl  derivatives  examined  were  prepared  from  ^amyl  alcohol 
(Kahlbaum),  but,  as  the  latter  contained  only  95%  of  the  pure 
compound,  the  products  were  not  quite  pure.  For  y-methylhexane 
(Marckwald,  Abstr.,  1904,  i,  362),  [aj^  varies  only  very  little  between 
15°  and  85°.  ;Se-Dimethylheptane  (Guye  and  Amaral,  Abstr.,  1895, 
ii,  472)  has  D'«  0-7154,  [a]l«-l- 9-48°,  D^-'  0-6334,  [a]i?'  + 8-71° 
«t)  1-40713.  y-Methyloctane  was  prepared  by  the  action  of 
metallic  sodium  on  a  mixture  of  n-butyl  iodide  and  amyl  iodide 
and  repeated  fractionation.  The  fraction  boiling  at  142-4 — 143-4  has 
D^'  0-7206,  [a]i,"  +  9-38°,  D»"  06192,  [a]}," +  8-48°,  n^  1-4092.  Dit'so- 
amyl  (Guye  and  Amaral,  loc.  cit.)  was  prepared  by  fractionation  from 
the  higher  boiling  portion  of  the  mixture  of  hydrocarbons  obtained 
as  above.  The  fraction  boiling  at  159-8—160-8°  has  D^'*  0-7348, 
[a]ii'  + 16-85°,  Di-^5'  0-6343,  [a]}/^^+ 16-32°.  Active  amyl  chloride 
(/3-methylbutyl  chloride),  b.  p.  97-6— 99°,  has  D^'-^  0-8812,  [a]'""  +  1-38°, 
D»^  0-8055,  [aJi^  +  0  86°;  the  bromide,  b.p.  121—121-4°,  hasD^'^'  1-2072, 
[a]-j; ■■^  +  3-69°,  D^''  1  -0973,  [a]}]' +  2-71°.  For  the  corresponding  amyl 
amine,  [a]o  (-5-86°,  according  to  Marckwald,  loc.  cit.)  scarcely  alters 
between  18°  and  85°  ;  the  acetate,  b.  p.  141-2—142°,  has  D^-'  0-8803, 
[a]!; '  +  3-35°,  D"5  0-7609,  [a]ti''  + 3-36°;  the  mercaptan,  C^Hi^-SH, 
b.  p.  117-4— 117-6°,  has  D"  0-8483,  [ a ]!j^  +  3 -49°,  D"^  0-7565, 
[a]u"  +  2-04°.  The  acetal,  CHMe(O05H:^i)2,  was  prepared  by  passing 
hydrogen  chloride  into  a  mixture  of  acetaldehyde  and  active  amyl 
alcohol  at  0°  and  allowing  it  to  remain  at  0°  for  twenty-four  hours.  The 
fraction  boiling  at  207—209°  has  D-'  0-8255,  [ajb' +  1-55°.  D'-'^'O  6712, 
[a]r  +  3-50°  ;  the  cyanide  (/?-methylbutyronitrile),  b.  p.  151-4— 152-6°/ 
743  mm.,  has  D"' 0-8395,  [a]li' +  7-2-2°,  D"^  07272,  [a]}f' +  6-29°  at 
145°.  /i^-Methylbutyricacid,  prepared  by  hydrolysis  of  the  nitrile,  has 
b.  p.  197-4—198°,  D"5  0-8866,  [a]if  +  6-43°,  D"»  0-7178,  [a]L'' +  5  2-2°. 
The  methjl  ester  has  b.  p.  141  —  142°,  D«=  0-8885,  [a]%'  +  e-dr,  D"' 
0-7727,  [a]W  +  5-22°.  G.  S. 
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Catalysis.  III.  The  Theories  of  Esterification  and 
Saponification.  Julius  Stieglitz  {Amer.  Chem.  J.,  1908,  39, 
402 — 431). — Polemical,     A  reply  to  Acree  (this  vol.,  ii,  169). 

R.  J.  C. 

Catalysis.  VIII.  Theories  of  Catalysis.  Salomon  F,  Acree 
{Amer.  Chem.  J.,  1908,  39,  513— 527).— Polemical,  A  reply  to 
Stieglitz  (preceding  abstract).  E.  G. 

Pulsating  Catalysis  of  Hydrogen  Peroxide  by  Mercury. 
I — III.  A.  VON  Antropofp  {Zeitsch.  phijsikal.  Chem.,  1908,  62, 
513 — 588). — A  continuation  of  earlier  work  on  this  subject  (see 
Bredig  and  Weinmayr,  Abstr.,  1903,  ii,  279;  Bredig  and  Wilke, 
Abstr.,  1905,  ii,  151). — The  periodic  changes  in  the  rate  of  gas 
evolution  and  in  the  potential  difference  at  the  electrode  Hg  |  H2O., 
have  been  recorded  simultaneously  by  self-registering  apparatus 
(compare  Ostwald,  Abstr.,  1901,  ii,  24  ;  Brauer,  ibid.,  635).  A  large 
number  of  the  curves  obtained  are  appended  to  the  paper,  and  these 
are  discussed  in  detail,  more  especially  in  reference  to  the  effect  of 
various  dissolved  substances  on  the  character  of  the  reaction. 

The  potential  difference  of  the  calomel  electrode  being  taken  as 
—  0*56  volt,  the  potential  difference  for  Hg  |  HoOo  was  found  in 
different  experiments  to  lie  between  -  073  and  -0-84  for  the  active 
condition,  and  between  -0-84  and  -  0-97  for  the  inactive  condition. 
Addition  of  alkali  makes  the  potential  of  the  solution  more  negative, 
whilst  the  addition  of  acid  has  the  opposite  effect. 

The  changes  taking  place  at  the  mercury  surface  have  been  observed 
under  the  microscope,  and  it  is  found  that  the  catalysis  occurs  only  in 
the  presence  of  the  surface  film  referred  to  in  the  earlier  paper  {loc.  cit.). 
The  evolution  of  oxygen  occurs  only  at  the  edges  of  this  film,  the 
periodic  disappearances  of  which  are  due  to  its  dissolution.  For  the 
initiation  of  the  active  stage  in  the  pulsating  reaction,  a  rupture  of  the 
surface  film  is  necessary. 

A  closer  study  of  the  recorded  curves  shows  that  the  rate  of  oxygen 
evolution  is  approximately  proportional  to  the  length  of  the  boundary 
between  tlie  film  and  the  bright  mercury  surface,  whilst  the  potential 
rises  and  falls  proportionally  to  the  extent  of  the  bright  mercury 
surface. 

The  author  regards  the  film  as  due  to  the  formation  of  a  precipitate 
(probably  mercurous  peroxide)  after  s\iHicient  mercury  ions  have  gone 
into  solution.  The  film  once  formed  is  ruptured  mechanically,  and  its 
subsequent  dissolution  is  due  to  local  electrical  currents  produced  at 
the  boundary  between  film  and  bright  mercury  surface.  The  pulsating 
catalysis  of  hjnlrogen  peroxide  by  mercury  is  accordingly  described 
as  an  intermittent  electrolysis  of  hydrogen  peroxide.  J.  C.  P. 

Catalytic  Reactions  at  High  Temperatures  and  Pressures. 
XXI.  The  Decomposition  of  Alcohols  in  Presence  of  Metallic 
Oxides.  Wladimih  N.  IrATjKKi-  (/.  liuss.  J'hi/s.  Chem.  iSoc,  1908, 
40,  508—513.  Compare  this  vol.,  ii,  266). — The  author  has  studied 
the  catalytic  decomposition  of  wobutyl  alcohol  by  CrjOg,  MnO.^,  NijOj, 
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Cu^O,  ZnO,  SnO,  SaO.2,  UO.^,  and  Ag^O,  the  resulting  products  being 
compared  with  those  obtained  by  vising  the  corresponding  metals  as 
catalysts. 

If  a  metal  acts  as  a  catalyst  in  the  aldehydic  decomposition  of 
alcohols,  its  oxide  generally  exhibits  the  same  property,  even  although 
it  is  incapable  of  undergoing  complete  reduction  to  metal.  Thus  zinc 
oxide  acts  as  an  excellent  catalyst  in  this  reaction,  although  it  is  not 
appreciably  reduced.  It  may  be  that  iutermediate  reduction  of  zinc 
oxide  and  oxidation  of  the  reduced  product  take  place  to  an 
inappreciable  extent,  as  a  small  quantity  of  zinc  oxide  is  always 
formed  during  the  catalysis  of  alcohol  by  metallic  zinc.  The  conclusion 
is  drawn  that  water  and  metallic  oxide  play  a  part  in  these 
catalytic  decompositions  of  alcohol. 

The  effectiveness  of  the  metals  and  their  oxides  as  catalysts  is 
related  to  the  position  of  the  metals  in  the  periodic  system  of  the 
elements.  Arrangement  of  the  metals  in  the  order  of  the  amounts  of 
aldehyde  formed  in  their  action  on  alcohol  gives  the  series :  chromium, 
manganese,  ii'on,  cobalt,  nickel,  copper,  zinc ;  chromium  yields  the 
least,  and  zinc  the  most,  aldehyde.  The  capacity  of  manganese,  iron, 
cobalt,  and  nickel  for  decomposing  the  aldehyde  formed  into  hydro- 
carbon and  carbon  monoxide  increases  in  the  order  in  which  these 
metals  occur  in  the  periodic  arrangement  of  the  elements.  Metals 
having  high  atomic  weights  and  their  oxides  produce  a  two-fold 
decomposition  of  alcohols,  namely,  into  aldehydes  and  into  ethylene 
hydrocarbons.  The  best  metallic  catalyst  for  the  production  of 
aldehydes  and  ketones  from  alcohols  is  zinc,  the  catalytic  properties 
of  which  are  not  impaired  by  the  passage  of  the  alcohol  through  it. 
On  the  other  hand,  the  catalytic  activity  of  reduced  copper,  which 
never  gives  rise  to  such  a  high  yield  of  aldehyde  as  does  zinc,  becomes 
gradually  weakened. 

The  best  catalysts  for  preparing  ethylene  hydrocarbons  are  alumina 
and  kaolin. 

When  alcohol  vapour  is  passed  through  magnesium  oxide  or 
barium  oxide  heated  at  450 — 500°,  no  catalytic  decomposition  of  the 
alcohol  occurs. 

The  work  of  Senderens  (Abstr.,  1907,  i,  577)  is  discussed. 

T.  H.  P. 

Theory  of  Solutions.  Oscar  Scaupa  (Alii  E.  Accad.  Lincei, 
1908,  [v],  17,  i,  362 — 369). — The  author's  experiments  were  made 
with  a  view  to  confii-ming  van't  Hoff's  law  stating  that  the  temperature- 
coefficients  of  the  pressure  of  a  gas  and  of  the  osmotic  pressure  of  a 
dissolved  substance  are  numerically  identical. 

Two  communicating  vessels  containing  a  salt  solution  were 
maintained  at  different  constant  temperatures  until  a  condition  of 
osmotic  equilibrium  had  been  attained,  after  which  the  concentrations 
of  the  salt  in  the  two  vessels  were  determined.  Three  different 
solutions  were  employed,  one  of  sodium  chloride,  and  two,  of  different 
concentrations,  of  potassium  chloride.  The  results  were,  in  all 
cases,  found  to  be  in  satisfactory  agreement  with  the  equation  : 
©/r=y.2{l+a(©-7')}(l+a2)/yi(l+ai),     where     0     and     T    are    the 
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temperatures  of  the  two  vessels,  a  the  coefficient  of  thermal 
expansion  of  the  solution,  y^  and  y.2  the  molecular  concentrations, 
and  Oj  and  a^  the  degrees  of  dissociation  of  the  salt  in  the  two 
solutions.  The  observations  are  hence  in  accord  with  van't  Hofi's 
law.  T.  H.  P. 

The  Effect  of  One  Salt  on  the  Hydrating  Power  of 
Another  Salt  Present  in  the  Same  Solution.  XX.  Harry  C. 
Jones  and  Charles  M.  Stine  (Amer.  Chem.  J.,  1908,  39,  313—402. 
Compare  this  vol.,  ii,  19). — When  two  salts  which  form  solution 
hydrates  are  dissolved  together  in  water,  each  will  diminish  the  extent 
to  which  the  other  becomes  hydrated.  The  authors  have  endeavoux-ed 
to  estimate  the  amount  of  this  mutual  interference  of  two  salts  by 
measurements  of  the  conductivity  and  freezing  points  of  the  mixed 
solutions. 

The  pairs  of  salts  studied  always  contained  an  ion  in  common,  so 
that  the  retrogression  of  the  degree  of  ionisation  of  the  salts  due  to 
the  presence  of  each  other ^ould  be  roughly  estimated  by  assuming  a 
simple  mass  action  relation  to  exist  between  the  salts  and  their  ions. 
The  disturbing  effect  of  the  varying  amounts  of  combined  water  on 
this  equilibrium  was  neglected.  The  viscosity  of  the  mixtures 
differing  considerably  from  that  of  the  unmixed  solutions,  and  the 
aqueous  atmosphere  about  each  ion  being  smaller  in  the  mixed 
solutions,  the  resistance  to  ionic  motion  must  also  be  different  in  the 
mixtures.  The  authors  recognise  that  the  conductivity  of  their 
concentrated  solutions  is  not  an  accurate  measure  of  the  dissociation 
on  account  of  these  complications,  and  their  theoretical  deductions  are 
somewhat  vitiated  thereby. 

Measurements  made  on  potassium  chloride  solutions  lead  to  the 
conclusion  that  this  salt  is  not  hydrated  (compare,  however,  Biltz, 
Abstr.,  1904,  ii,  710;  Caldwell,  Abstr.,  1907,  ii,  14  ;  Philip,  Trans., 
1907,  91,  711  ;  Bousfield,  Abstr.,  1905,  ii,  369).  On  the  other  hand, 
the  experimental  values  are  not  in  accord  with  the  assumption  that 
potassium  chloride  is  also  without  influence  on  the  hydration  of 
calcium  chloride.  A  formula  is  devised  to  calculate  the  degree  of 
hydration  of  calcium  chloride  in  presence  of  potassium  chloride.  The 
values  obtained  by  this  means  are  from  2  to  4  molecules  of  water 
less  than  those  deduced  from  measurements  with  pure  calcium 
chloride  solutions.  This  effect  is  attributed  to  the  fact  that  volume- 
normal  solutions  were  employed,  so  that  there  is  somewhat  less  water 
per  ecjuivalent  of  calcium  chloride  in  those  solutions  which  also  contain 
potassium  chloride. 

Measurements  were  made  with  the  following  pairs  of  salts  :  CaCl.^ — 
MgClg,  SrCl.,— CaCl^,  Mg(NO,,),— Sr(N03)^,  J.iBr— NalU-,  Ca(N03)2— 
Mg(N03)2,  AlCly— FeClg,  Ca(NO.j),,— CaCl..  The  lowering  of  the 
freezing  point  by  the  mixed  salts  is  always  less  than  the  sum  of  the 
depressions  in  the  single  solutions.  It  i.s  pointed  out  that  the 
hydration  of  each  salt  is  necessarily  diminished  by  the  presence  of  the 
other,  for  otherwise  some  of  the  concentrated  mixtures  would  contain 
no  free  water  at  all. 

The  method  employed  by  the  authors    to   calculate    the   degree  of 
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hydration  of  each  salt  in  the  mixture  is  based  on  the  assumption 
tliat  in  tli3  competition  for  water  each  salt  loses  a  part  which  is 
inversely  proportion il  to  its  total  water  of  hydration.  The  values 
obtained  are  of  the  nature  expected,  namely,  that  the  hydration  of 
each  salt  is  in  general  bouiewhat  diminished  by  the  other.  Deviations 
from  this  behaviour  are  explained  by  the  hypothesis  that  the  molecules 
of  some  salts  may  have  greater  hydrating  power  thin  the  ions. 
That  is,  in  these  cases  retiogression  of  the  lonisation  might  lead  to 
increase  in  the  degree  of  hydraiion. 

'J'he  diminution  in  molecular  conductivity  when  solutions  of 
potassium  and  ammonium  chlorides  are  mixed  is  much  greater  at  25° 
than  at  0^  This  is  contrary  to  expectation  on  the  simple  ionic 
dis^ojiatiou  hypothesis.  The  authors  claim  that  it  proves  that 
conductivity  does  not  give  an  accurate  measure  of  the  degree  of 
ionisation  of  salts  even  when  they  may  be  supposed  to  be  anhydrous 
in  solution.  E..  J.  C. 

Rate  of  Growth  and  Solution  of  Crystals.  Ivvan  Iw.  Andkeeff 
(/.  Huss.  Fkys.  C'heni.  Soc,  1908,  40,  397 — Hi.  Compare  Abstr., 
1907,  il,  336). — The  results  of  the  author's  investigations  lead  to  the 
following  conclusions. 

The  rate  of  growth  and  of  solution  of  a  crystal  face  is  given  by  the 
expression  dx/dt  =  kF(C  -  c),  where  dx/dt  is  the  quantity  of  substance 
deposited  on,  or  dissolved  from  the  face  in  unit  time,  F  the  area  of  the 
face,  C  the  concentration  of  the  supersaturated  or  unsaturated  solution, 
c  the  concentration  of  a  solution  saturated  with  respect  to  the 
particular  face  considered,  and  k  a  constant  independent  of  the 
nature  of  the  face.  The  relative  rate  of  growth  of  any  two  faces 
varies  with  the  concentration.  In  highly  supersaturated  solutions, 
the  faces  grow  at  nearly  the-,same  rate,  but  differences  in  the  rates  of 
growth  appear  as  the  solution  approaches  the  state  of  saturation.  By 
continued  dilution  of  the  solution,  a  point  may  be  attuned  at  which 
one  face  begins  to  dissolve,  whilst  another  continues  to  grow.  When 
etched  faces  appear,  owing  to  variations  in  the  solubility  of  the  crystal 
in  different  directions,  different  faces  assume  almost  the  same  rate  of 
solution.  As  crystals  continue  to  grow,  the  most  readily  soluble 
faces  disappear,  owing  to  the  more  rapid  growth  of  the  other  face.-'. 

T.  H.  P. 

Helical  Structures.  Paul  Gaubert  {Compt.  rend.,  1908,  146, 
829—831.  Compare  Abstr.,  1907,  ii,  939).— When  a  layer  of  fused 
cholesterol,  pressed  between  a  microscopic  slide  and  cover-glass,  is 
repeatedly  allowed  to  solidify  and  remelted,  it  crystallises  entirely  in 
spberolites.  The  latter,  consists  of  two  kinds,  in  the  first  the 
cry.-talline  particles  possessing  the  same  optical  orientation  are 
arranged  in  concentric  rings,  and  the  sciolls,  habitually  left-handed, 
are  formed  round  the  obtuse  bisectrix  parallel  to  the  direction  of  the 
fibres,  whilst  in  the  second,  the  helical  scrolls  are  similar,  but  the 
crystalline  particles  having  the  same  orientation  are  arranged  in  the 
form  of  a  spiral  (a  photomicrograph  of  this  is  reproduced  in  the  paper), 
usually  left-,  but  sometimes  right-handed. 
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Since  samples  of  cholesterol  from  different  sources  differ  in  the 
readiness  with  which  they  give  spherolites  having  helical  scrolls,  the 
author  suggests  that  the  origin  of  the  latter  is  to  be  explained  by  the 
presence  of  foreign  substances  in  these  cholesterols  in  varying 
quantities  or  of  diverse  kinds.  This  view  is  supported  by  Jaeger's 
failure  to  obtain  spherolites  from  cholesterol,  whilst  obtaining  them 
easily  with  phytosterol. 

Cholesterol  melted  with  santonin  gives  a  product  which  also  forms 
spherolites  having  helical  scrolls,  and  the  greater  the  velocity  of  the 
formation  of  the  spherolites,  that  is,  the  nearer  the  temperature  is  to 
the  m.  p.,  the  greater  is  the  pitch  of  the  helix.  The  latter  also  depends 
on  the  proportion  of  santonin  (compare  Wallerant,  Abstr.,  1906, 
ii,  838).  E.  H. 

Colloids  and  their  Adsorption  Compounds.  Wilhelm  Biltz 
(Chem.  Zenir.,  1908.  i,  915  ;  from  Jiled.-naturwi^s.  Arch.,  1907,  1, 
267 — 299). — The  author  briefly  sketches  the  preparation,  structure, 
behaviour,  and  the  adsorptive  powers  of  colloids,  and  treats  of  the 
process  of  dyeing  :  also  the  purification  of  sewage  and  the  retention 
of  albumins.  J.  V.  E. 

Gelatose  as  Colloid  Producer.  Raphael  E.  Liesegang  {Ztilsch. 
Chem.  hid.  Kolloide,  1908,  2,  307).— The  addition  of  gelatose  to  a 
jelly  of  gelatin  containing  dissolved  potassium  dichromate  prevents 
the  crystallisation  of  the  salt  on  drying  (compare  Abstr.,  1906,  ii,  273). 
Further,  when  a  solution  of  20  grams  of  gelatin  in  100  grams  of  water 
is  boiled  for  several  days  (gelatose  being  thus  produced),  ice  no  longer 
separates,  even  on  prolonged  exposure  to  a  temperature  of  -  10°. 

G.  S. 

The  Process  of  Gelatinisation.  S.  A.  Levites  {Chem.  Zentr., 
1908,  i,  700—701;  from  Zeilsch.  Chem.  Ind.  Kolloide,  1907,  2, 
161—170,  208—215.  Compare  this  vol.,  ii,  Ul).  — Velocity  of  Gelatin- 
isation.—A  minimum  coagulation  concentration  for  glutin  is  found 
to  be  0*25  granr  in  100  c.c.  of  water  at  0°;  for  8  galactan,  0*1 — O'lS 
gram.  From  results  obtained,  the  author  deduces  the  general  rule 
that  aqueous  solutions  of  .'^alts  of  monobasic  acids,  except  alkali 
formates  and  acetates,  retard  the  coagulation  of  gelatin;  salts  of 
di-  and  tii-basic  acids,  polyhydiic  alcohols,  and  sugars  increase  the  rate 
of  coagulatiorr ;  rnoiiohydric  alcohols  retard  the  process  more  as 
their  molecular  weight  increases. 

Agar-agar  coagulatiorr  is  hastened  by  the  presence  of  chlorides, 
bromides,  cyanides,  formates,  acetates,  and  salts  of  polybasic  acids  ; 
salts  of  the  rcmaiuing  monobasic  acids  retard  coagulation.  The 
velocity  of  coagulatiorr  is  dci)endent  on  the  solubility  of  the  colloid  ; 
the  greater  the  solubility  the  more  slowly  gelatinisation  proceeds. 
Only  the  introduction  of  substances  which  alter  the  solubility  has 
ar)y  influence  on  the  coagulation,  a  decrease  of  solubility  increasing 
the  rate  of  coagulation.  A  mixed  .solution  of  gelatin  and  agar-agar, 
although     depositing     a     small     quantity     of     agar-agar     at    lirst, 
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gelatinisfs    as    a    whole,     the    velocity    being    neaily    equal    to    the 
mean    of    the   coagulation    velocities   of  the  two  components. 

J.  V.  E. 

Inclusion  of  Soluble  Substances  by  Certain  Precipitates. 
Paul  Friox  {Compt.  rend.,  1908,  146,  925 — 926). — Measurements 
of  the  quantities  of  lanthanum  and  magnesium  contained  in  barium 
sulphate  which  has  been  precipitated  from  solutions  containing  a  salt 
of  one  of  these  metals  show  that  the  amount  of  included  soluble 
substance  is  greater  when  the  precipitation  takes  place  in  a  basic 
than  in  neutral  solution,  and  much  greater  in  a  neutral  than  in  an 
acid  solution  ;  that  it  increases  with  the  concentration  and  with  the 
valency  of  the  included  ion,  and  also  with  the  dilution  of  the 
original  solution.  Assuming  that  the  pi^ecipitate  consists  of  granules 
electrically  charged  by  contact  with  +H  or  -OH  ions  (compare 
Perrin,  Abstr.,  1904,  ii,  8;  1905,  ii,  138),  this  charge  is  diminished 
by  the  presence  of  oppositely  charged  multivalent  ions.       M.  A.  W. 

Principle  of  Evolution  in  Chemistry.  Basil  B.  Kuriloff 
{J.  Russ.  Fhys.  Chem.  Sog.,  1908,  40,  471 — 476.  Compare  Abstr., 
1906,  ii,  343,  349). — The  author  discusses  the  gradual  change  of 
properties  exhibited  by  successive  elements  in  a  group  of  the  periodic 
system,  and  supposes  that  similar  gradual  changes  are  to  be  met 
with,  not  only  among  what  are  termed  definite  chemical  compounds, 
but  also  in  any  class  of  natural  or  artificial  substances.  Basic 
compounds    {loc.    cit.)    are    'discussed    in    this    connexion. 

T.  H.  P. 

Indestructibility  of  Matter  and  the  Absence  of  Exact 
Relations  Among  the  Atomic  Weights.  Daniel  F,  Comstock 
{J.  Amer.  Chem.  Soc,  1908,  30,  683— 688).— According  to  the 
electrical  theory  of  matter,  the  mass  of  a  piece  of  matter  is 
determined  solely  by,  and  is  proportional  to,  the  amount  of  electro- 
magnetic energy  which  it  contains.  It  follows  that  inertia  or  mass 
is  really  a  property  of  the  energy  stored  up  in  the  structure  which 
defines  the  space  relations  of  a  piece  of  matter  and  is  not  a 
property  of  the  structure  itself.  Hence  the  law  of  the  conservation 
of  mass,  which  there  is  reason  to  believe  is  only  approximate,  is  in 
reality  a  corollary  to  the  law  of  the  conservation  of  energy,  and 
thus  the  latter  law  is  closely  related  to  the  "  indestructibility  of 
matter." 

It  therefore  follows  than  any  loss  of  energy  must  involve  a  decrease 
in  mass,  and  hence  a  decrease  in  weight.  Thus  when  a  chemical  action 
takes  place  in  which  heat  is  developed,  when  a  substance  is  cooled, 
or  when  by  a  process  of  radioactivity  a  substance  loses  energy  and  is 
transformed  into  another  substance,  a  loss  in  weight  must  occur.  In 
the  first  two  cases,  the  change  is  too  small  to  be  detected,  but  in 
the  last  case  the  change  should  be  appreciable  and  affords  an 
explanation  of  the  irregularities  which  occur  in  the  table  of  atomic 
weights. 

It   is    pointed   out   that,    since   gravity   is   proportional   to   mass, 

VOL.  xciv.  ii.  32 
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gravitation   must    be    considered    as    acting   between   quantities   of 
confined  energy   and  not  between  masses   in  any   other   sense. 

E.  G. 

The  Atomic  Hypothesis  and  the  Energetic  Theory  of  the 
Universe.  Leo  Pissaejewsky  {J.  Euss.  Phys.  Chem.  Soc,  1908,  40, 
444—  451 ). — A  discussion  of  the  views  of  Ostwald  and  others  regarding 
the  constitution  of  matter.  T.  H.  P. 

Energy  of  the  Elements.  Nikolai  N.  Beketoff  (J.  Buss. 
Phys.  Chem.  Soc,  1908,  40,  451 — 457). — A  discursive  paper  contain- 
ing no  new  results.  T.  H.  P. 

New  Conception  of  the  Element.  Aldo  Mieli  {Atti  R.  Accad. 
Lincei,  1908,  [v],  17,  i,  374—378,  420— 424).— The  author  criticises 
previous  definitions  of  an  element,  which  he  defines  as  follows.  He 
considers  a  given  system  of  substances  and  a  given  field  of  physical 
conditions.  The  components  of  the  system,  in  the  sense  of  the  phase 
rule,  are  found,  and  by  considering  these  in  any  sub-system,  and  under 
any  sub-field  of  conditions,  the  components  of  these  components  are 
then  obtained.  By  repetition  of  this  process,  a  group  of  components 
is  obtained  ultimately  which  are  incapable  of  further  decomposition, 
and  which  are  the  elements  of  the  given  system  in  the  given  field. 
The  advantages  of  this  definition  are  discussed.  T.  H.  P. 

Electron  Theory  and  Valency.  Hugo  Kauffmann  {Physikal. 
Zeitsch.,  1908,  9,  311—314.  Compare  Stark,  this  vol.,  ii,  138).- A 
theoretical  paper  dealing  with  the  conception  of  valency  from  the 
standpoint  of  the  electron  theory.  The  greater  reactivity  of  un- 
saturated carbon  compounds  compared  with  the  corresponding 
saturated  compounds  is  explainable  by  the  greater  spacial  extension 
of  the  electric  fields  which  are  associated  with  the  electrons,  each  one 
of  which  corresponds  with  a  valency  unit. 

The  idea  of  partial  valencies,  as  put  forward  by  Thiele,  is  a  direct 
consequence  of  the  electronic  conception  of  valency.  The  author 
interprets  Thiele's  benzene  formula  in  terms  of  the  electron  theory, 
and  discusses  the  possibility  of  the  greater  freedom  of  electrons  which 
are  associated  with  more  than  two  atoms  in  giving  rise  to  fluorescence 
phenomena.  H.  M.  D. 

New  Views  on  Chemical  Processes.  Fkanz  Wald  {Chem. 
Zentr.,  1908,  i,  914;  from  Oesle.rr.  Chem.  Zeit.,  1908,  11,  50—51).— 
The  possibility  of  treating  experimental  facts  in  a  manner  free  from 
any  hypothesis,  and  based  on  thermodyniunic  principles,  is  discussed. 

J.  V.  E. 

New  Reflux  Condenser  for  Extraction  Apparatus.  Eduaud 
Mehkel  (Zeitsch.  angew.  Chem.,  1908,  21,  97G). — A  pear-shaped  form 
of  Liebig  condenser  is  dotcribed,  which  enters  somo  way  into  the 
extraction  apimratus  and  is  found  effective.  J.  V.  E. 
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Cylinder  for  Micro-hydrometers.  A.  Gawalowski  {ZeUsch. 
anal.  Chem.,  1908,  47,  306). — A  cylinder  for  use  with  tube-shaped 
micro-hydrometers  is  described.  It  consists  of  a  thick-walled  piece  of 
glass  tubing  from  1  to  1'25  cm.  in  diameter  ;  the  lower  end  is  closed 
by  a  glass  stopper,  which  is  ground  into  the  tube  and  serves  as  a  foot 
for  the  apparatus.  As  the  cylinder  holds  only  about  15  c.c.  of  liquid, 
it  is  useful  for  taking  the  density  of  small  quantities  of  urine,  serum, 
etc.  W.  P.  S. 

Constant  Head  of  Water  for  Laboratories.  Henri  Muraour 
{Chem.  Zentr.,  1908,  i,  1017  ;  from  Rev.  gen.  Chemie,  1907,  10, 
359  —  360). — A  simple  arrangement  is  described  for  maintaining  a 
constant  head  of  water  by  running  the  feed-water  into  a  small 
auxiliaxy  reservoir  connected  by  a  siphon  to  the  main  tank.  The 
small  reservoir  may  be  adjusted  to  any  height,  and  the  excess  of  feed- 
water  is  carried  away  from  it  by  a  side  tube.  J.  Y.  E. 
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Temperatures  of  Maximum  Density  of  Aqueous  Hydrogen 
Chloride  Solutions  and  the  Expansion  of  the  Latter  on 
Heating.  N.  A.  Schernay  {J.  Russ.  Phys.  Chem.  Soc,  1908,  40, 
518 — 536). — The  author  has  measured  (1)  the  temperatures  of  maxi- 
mum density ;  (2)  the  expansion  and  (3)  the  freezing  points  of 
solutions  of  hydrogen  chloride  of  different  concentrations,  and  has 
examined  the  manner  in  which  these  magnitudes  vary  with  the  amount 
of  hydrogen  chloride  in  the  solution. 

The  following  values  of  D.f  were  obtained  by  the  author,  the 
numbers  in  brackets. being  those  calculated  from  Mendeleeff's  formula  : 
0-41  gram-mol.  HCT  per  1000  grams  of  water,  1-00616  (100654); 
0-94,  1-01533  (1-01552);  1-71,  1-02807  (1-02837);  2-01,  1-03237 
(1-03288);  2-99,  1-04759  (1-04823). 

The  coeflRcients  of  expansion  at  20°  are  as  follows  :  HCl -t- 139H.,0, 
0-00021;  HCl-fl00H,O,  0-00022  (Marignac);  HCl  +  59H.,0,  0-00023; 
HCl-h50HoO,  0-00024  (Marignac);  HCl-f32-5H.A  0-00025; 
HCl-f28H20,  0-00025  ;  HCI  +  25H2O,  0-00028  (Marignac). 

In  the  following  table,  M  represents  the  number  of  gram-mols.  of 
HCl  per  1000  grams  H^O,  T' the  temperature  of  maximum  density, 
and  D  the  depression  of  the  temperature  of  maximum  density  of  water 
by  the  hydrogen  chloride  : 


M. 

T. 

D. 

DIM. 

{D  +  1)IM. 

0-41 

-hi -19° 

2-81° 

6-85 

24-00 

0-94 

-2-16 

6-16 

6-54 

14-00 

1-71 

-10-64 

14-64 

8-56 

12-65 

2-01 

-14-45 

18-45 

9-17 

12-66 

2-99 

-26-25 

30-25 

10-11 

11-70 

32—2 
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The  approximate  equality  of  the  first  two  values  of  DjM  and  of  the 
Jast  three  values  of  {D  +  7)/M  shows  that  the  relation  between  the 
amount  of  hydrogen  chloride  present  and  the  depression  of  the 
temperatvire  of  maximum  density  caused  by  it  is  represented  by  two 
intersecting  straight  lines.  A  similar  result  was  obtained  by  Depretz 
(Ann.  Chim.  P/it/s.,  1893)  for  solutions  of  calcium  chloride. 

Determinations  of  the  freezing  points  (t)  of  hydrogen  chloride 
solutions  give  values  the  relationship  of  which  to  the  concentration 
is  expressed  by  two  straight  lines.  For  values  of  3i  up  to  1'26,  the 
ratio  t/M  has  the  value  -3'9,  whilst  for  higher  values  this  ratio 
gradually  increases  up  to  -5-27  for  M=2-Q9  ;  for  values  of  M  from 
about  1-3  to  2-99,  the  ratio  (t  +  2)/M  has  a  constant  value  of  about 
-5-6.  T.  H.  P. 

Apparatus  for  Demonstrating  the  Synthesis  of  Water. 
Richard  Kempf  {Chem.  Zentr.,  1908,  i,  704  ;  from  Zeitsch.  phys.-chem. 
Unter.,  1908,  21,  35 — 37).— Around  the  point  of  a  water-cooled, 
funnel-shaped  copper  vessel  a  number-  of  gas  flames  are  arranged  so 
that  the  condensed  water  runs  to  the  point  and  drops  into  a  receiver. 
The  carbon  dioxide  produced  can  be  collected  from  under  a  deep  rim 
situated  on  the  top  edge  of  the  copper  vessel.  J.  V.  E. 

Formation  of  Hydrogen  Peroxide  by  the  Silent  Electric 
Discharge.  Walther  Lob  {Ber.,  1908,  41,  1517 — 1518.  Compare 
Fischer  and  Ringe,  this  vol.,  ii,  370). — The  author  draws  attention 
to  his  work  on  this  subject  (Abstr.,  1906,  ii,  324).  G.  Y. 

The  Decomposition  of  Ozone  by  Heat.  Edgar  P.  Perman  and 
Richard  Henry  Greaves  (Proc.  Roy.  Soc,  1908,80,  A,  353—369).— 
The  rate  of  decomposition  of  ozone  in  presence  of  various  solid  and 
gaseous  substances  has  been  determined  at  40°,  60°,  80°,  100°,  and  120°. 
A  globe  containing  about  350  c.c.  of  dry,  ozonised  oxygen  was  heated 
in  a  bath  of  calcium  chloride  solution  at  the  desired  temperature,  and 
the  rate  of  increase  of  pressure  over  that  in  a  similar  globe  containing 
air  was  measured  by  means  of  a  sulphuric  acid  manometer.  The 
amount  of  ozone  decomposed  was  calculated  from  the  pi'essure  developed. 
The  ozone  was  found  to  be  completely  decomposed  by  heating  the 
bottom  of  the  globe  to  about  300°  with  a  Bunsea  burner. 

Great  difficulty  was  experienced  in  obtaining  concordant  results, 
especially  as  a  glass  globe  usually  gave  a  greater  velocity  when  new 
than  after  some  use.  The  experimental  values  cannot  be  exactly 
expressed  either  as  a  reaction  of  the  first  or  second  order.  In  the  case 
of  glass  and  platinum  surfucoa,  and  also  in  presence  of  water  vapour, 
an  equation  of  the  hocond  order  is  to  bo  preferred.  In  presence 
of  porous  pipeclay,  copper  oxide,  magnesium  oxide,  manganese  dioxide, 
lead  peroxide,  nickel  foil,  and  nitric  oxide,  the  unimolecular  equation 
gives  the  better  constant. 

It  was  found  that  the  rate  of  decomposition  is  largely  dependent  on 
the  amount  of  glass  surface.  "When  the  globe  was  packed  with  pieces 
of  glass  tubing,  increasing  the  area  about  six-fold,  the  velocity  at  80° 
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was  increased  sixty-fold.  Glass  wool,  loosely  packed  into  the  globe, 
increased  the  velocity  129  times  at  40". 

A  few  grams  of  porous  pipeclay,  granulated  CuO,  MgO,  or  MnO^  in 
small  lumps,  produced  an  enormous  acceleration  in  the  rate  of  decom- 
position, but  purified  lead  peroxide  had  comparatively  little  effect. 
Consistent  results  with  metallic  surfaces  were  obtained  when  the 
metal  had  been  previously  heated  in  ozone.  Platinum  and  nickel  foil 
produce  a  slight  retardation  of  the  change,  but  platinum  black  a 
noticeable  acceleration.  Silver  foil  becomes  oxidised  to  silver  per- 
oxide. 

The  small  amount  of  water  ordinarily  adhering  to  the  glass  surfaces 
was  without  appreciable  effect  on  the  rate  of  decomposition,  but  the 
introduction  of  larger  amounts  of  water  vapour  into  the  globe  produced 
a  quickening  which  was  proportioual  to  the  mass  of  water  vapour 
present.  In  the  case  of  one  globe  which  gave  a  velocity  constant 
10~^.122  with  dry  ozone  at  119'5°,  the  velocity  in  presence  of  w-milli- 
gi-ams  of  water  was  10~'^.(122 -f- 135"1  m).  A  small  quantity  of  nitric 
oxide  (0"2  c.c.)  increased  the  velocity  about  1000-fold  at  119-1°,  but 
at  10°  the  oxide  appeared  to  be  condensed  to  liquid  nitrogen 
tetroxide,  and  induced  no  decomposition. 

The  authors  argue  that  if  the  decomposition  takes  place  instantane- 
ously at  the  surface  of  the  glass,  the  velocity  of  the  change  is  deter- 
mined by  the  rate  of  diffusion  of  the  ozone,  and  should  be  pro- 
portional to  the  square  root  of  the  absolute  temperature.  Actually 
the  effect  of  temperature  on  the  velocity  constant  is  in  agreement  with 
the  equation  log^  =  a  +  bt,  which  takes  no  account  of  diffusion  towards 
the  surface.  The  decomposition  is  much  more  regular,  however,  when 
the  surface  exposed  is  large,  and  it  is  supposed  that  this  may  be  due 
to  the  increased  rapidity  and  shorter  range  of  the  reaction. 

Water  is  said  to  accelerate  the  change  by  favouriug  the  condensa- 
tion of  ozone  on  the  glass,  but  nitric  oxide  probably  functions 
chemically  by  conveying  oxygen  to  the  ozone  molecules.  The  metallic 
peroxides  cannot  be  supposed  to  act  in  the  same  manner,  since  lead 
peroxide  is  almost  without  effect,  whilst  copper  and  magnesium  oxides 
have  a  great  effect.  Since  a  good  unimolecular  constant  is  obtained 
in  these  cases,  it  is  supposed  that  the  determining  factor  is  the 
rate  of  absorption  or  condensation  of  ozone  on  the  surface  of 
the  oxide. 

The  velocity  of  decomposition  is  increased  on  reducing  the  pressure 
of  the  oxygen,  and  to  a  greater  extent  on  reducing  the  partial  pressure 
of  the  oxygen  by  diluting  with  nitrogen.  This  effect  cannot  be  ti-aced 
to  the  reversibility  of  the  decomposition,  since  the  authors  have  shown 
that  the  reverse  action,  although  demonstrable  at  100°,  is  so  small  as 
to  be  without  influence.  The  results  obtained  are  not  in  accox"d  with 
Jahn's  hypothesis  (Abstr.,  1906,  ii,  225)  that  a  second  reaction  takes 
place,  Og-f  0  =  20,2,  and  the  authors  prefer  to  suppose  that  variation 
of  the  oxygen  pressure  produces  a  difference  in  the  gas-film  at 
the  surface  of  the  glass.  The  conclusion  is  drawn  that  pressure 
measurements  give  no  indication  of  the  number  of  molecules 
interacting.  R.  J.  C. 
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The  Iron  Oxide  Contact  Process.  Gustav  Keppeler  (with 
Jean  d'Ans,  Ivar  Sundell,  Franz  Kaiser)  {Zeitsch.  angew. 
Chem.,  1908,  21,  532—546,  577— 589).— A  long  paper  in  which 
the  mechanism  of  the  reaction  between  sulpliur  dioxide  and  oxygen  in 
presence  of  oxides  of  iron  is  discussed.  In  the  process  in  qviestion,  the 
mixture  of  sulphur  dioxide,  oxygen,  and  nitrogen  is  first  passed  over 
burnt  pyrites  at  about  700°,  the  sulphur  trioxide  is  absorbed,  and  the 
residual  gases,  which  contain  relatively  more  oxygen  than  the  original 
mixture,  are  then  passed  over  platinum  at  450°  to  500°.  By  means 
of  the  known  equilibrium  constants  of  the  reaction  2S0.,  +  0^  =  2SO3,  '^ 
is  shown  that  the  yields  obtainable  in  this  way  are  better  than  those 
given  by  one  treatment  with  platinum  at  the  lower  temperature. 

The  equilibrium  Fe2(S04)3  ^  FcgOg  +  SSOg  is  studied  between 
638°  and  721°,  the  sulphur  trioxide,  of  course,  dissociates  partially. 
The  partial  pressures  of  sulphur  trioxide  are  given  by  the  equation 
logp=    -44720/2^+1 1-8626. 

At  higher  temperatures,  iron  oxide  brings  about  the  combination  of 
sulphur  dioxide  and  oxygen  in  the  same  way  as  platinum  ;  the  partial 
pressure  of  sulphur  trioxide  increases  as  the  temperature  falls,  until  a 
point  is  reached  at  which  it  is  equal  to  the  dissociation  pressure  of 
ferric  sulphate ;  at  lower  temperatures  it  is  absorbed  by  the  catalyst, 
and  the  yield  therefoi-e  falls  oif ;  there  is  thus  a  temperature  of 
maximum  yield.  For  pyrites-burner  ga^<es  containing  7,  4,  and  2%  of 
sulphur  dioxide,  these  temperatures  of  maximum  yields  are  665°,  650°, 
and  628°  respectively,  and  the  possible  yields  are  53'2,  65*0,  and  72"5%, 
A  comparison  with  the  results  of  manufacturing  practice  shows  that 
the  process  is  carried  on  slightly  above  the  temperature  of  maximum 
yield,  and  that  the  loss  of  sulphur  by  absorption  is  very  small. 

The  catalytic  action  of  ferric  oxide  has  been  ascribed  to  an  alternate 
reduction  and  oxidation:  3Fe203  + SOo  =  2Fe^04  +  SO3  and  4Fe30^  + 
0.2  =  6Fe203.  It  is  found,  however,  that  sulphur  dioxide  has  no  action 
on  ferric  oxide  below  600°,  and  the  reaction  is  extremely  slow  at 
higher  temperatures.  Copper  oxide  is  rapidly  reduced,  thus  : 
3CuO  +  SO2  =  CuSO,  +  Cu.,0. 

A  second  possibility  is  that  sulphur  dioxide  and  oxygen  combine 
with  ferric  oxide,  and  the  ferric  sulphate  produced  then  dissociates, 
yielding  sulphur  ti'ioxide.  It  is  found  that  the  absorption  of  sulphur 
dioxide  and  oxygen  bejiins  about  230°.  A  number  of  experiments  in 
which  a  mixture  of  sulphur  dioxide,  oxygen,  and  nitrogen  is  passed 
over  ferric  oxide  at  500°  shows  that  equilibrium  in  the  gaseous  phase 
is  reached  rapidly,  whilst  the  concentration  of  the  sulphur  trioxide  is 
always  much  higher  than  that  corresponding  with  equilibrium  with 
ferric  sulphate,  that  is,  sulphur  trioxide  is  first  formed  and  then 
combines  with  ferric  oxide. 

Another  set  of  measurements  shows  that  sulphur  dioxide  is  adsorbed 
by  ferric  oxide,  the  adsorption  being  of  the  same  order  of  magnitude  as 
that  observed  with  platinum  ;  the  author  draws  the  conclusion  that 
the  catalysis  is  due  to  a  condensation  of  gases  on  the  surface  of  the 
catalyst. 

The  absorption  of  arsenic  by  burnt  pyrites,  which  is  the  most 
important  technical  advantage  of  their  use,  is  shown  to  be  due  to  the 
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formation  of  arsenic  acid.  This  is  reduced  to  arsenious  acid  (which 
volatilises)  by  sulphur  dioxide  alone,  but  not  by  a  mixture  containing 
oxygen.  T.  E. 

Selenium.  William  Oechsner  de  Coninck  and  Raynaud  {Bull. 
Acad.  roij.  Belg.,  1908,  57.  Compare  Abstr.,  1907,  ii,  613).— The 
crystalline  and  amorphous  varieties  of  selenium,  obtained  by  the  action 
of  sulphurous  acid  on  selenious  acid,  when  exposed  to  light  during 
seven  months  undergo  condensation.  The  first  becomes  compact, 
develops  a  metallic  lustre,  and  shows  a  crystalline  structure  on 
fracture.     The  second  forms  slaty,  amorphous  leaflets  devoid  of  lustre. 

T.  A.  H. 

Atomic  Weight  of  Tellurium.  H.  Brereton  Baker  {Ghem. 
News,  1908,  97,  209—210.  Compare  Trans.,  1907,  91,  1849).— A 
criticism  of  the  use  of  crystallised  telluric  acid  as  the  starting  point  for 
the  determination  of  the  atomic  weight  of  tellurium.  The  im- 
practibility  of  obtaining  telluric  acid,  which  contains  water  in  the 
exact  proportion  required  by  the  formula  H2Te04,2H.^O,  is  shown  to 
be  the  probable  cause  of  the  low  value  for  the  atomic  weight  obtained 
by  Marckwald  {this  vol.,  ii,  33).  The  phenomenon  described  by 
Bettel  (this  vol.,  ii,  372)  cannot  be  ascribed  to  the  presence  of  a  new 
element  in  tellurium.  When  pure  silver  tellurate  is  reduced  to 
telluride  by  heating  in  hydrogen,  and  the  telhmde  is  cupelled  with 
lead,  spreading  of  the  silver  bead  takes  place.  When  pure  tellurium  is 
added  to  silver  and  cupellation  carried  out  in  the  same  way,  the 
spreading  is  very  much  smaller,  but  this  is  shown  to  be  due  to  the 
fact  that  most  of  the  tellurium  volatilises  before  combination  with 
the  silver  has  set  in.  The  phenomenon  of  spreading  can  therefore  be 
observed  with  the  purest  tellurium,  and  the  probable  explanation 
is  that  silver  telluride  has  a  lower  surface  tension  than  pure  silver. 

H.  M.  D. 

Homogeneity  of  Tellurium.  Victor  Lenher  [J.  Amer.  Chem. 
Soc,  1908,  30,  741— 747).— Mendeleeff  (Trans.,  1889,  55,  649)  and 
Brauner  (Trans.,  1889,  55,  411)  have  expressed  the  opinion  that 
tellurium  is  not  a  single  element,  but  probably  a  mixture  of  "true" 
tellurium  with  an  element  of  higher  atomic  weight.  Norris,  Fay,  and 
Edgerley  (Abstr.,  1900,  ii,  272)  and  Baker  and  Bennett  (Trans., 
1907,  91,  1849),  however,  consider  that  tellurium  is  homogeneous. 

It  has  been  shown  (following  abstract)  that,  by  the  action  of  certain 
liquid  anhydrous  chlorides  on  tellurium  or  its  dioxide,  tellurium 
tetrachloride  or  a  double  chloride  is  formed.  The  mother  liquors  from 
these  reactions  contain  the  excess  of  the  anhydrous  chloride  together 
with  some  tellurium.  When  this  tellurium  is  separated  from  the 
mother  liquors  and  purified,  it  always  gives  the  same  value  for  the 
ratio  Te  :  TeOg  as  does  that  contained  in  the  crystalline  reaction  product, 
corresponding  with  the  atomic  weight  127"5.  Similarly,  the  fractions 
obtained  by  partial  precipitation  of  solutions  of  tellurium  tetrachloride 
with  ferrous  salts  all  show  the  same  atomic  weight. 

Experiments  have  also  been  made  on  the  action  of  hydrochloric 
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acid  on  tellurium  in  presence  of  air,  and  it  is  found  that  the  dissolved 
and  undissolved  portions  of  the  element  are  identical  in  characters  and 
atomic  weight.  These  results,  therefore,  support  the  view  that 
tellurium  is  a  true  element.  E.  G. 

Action  of  Various  Anhydrous  Chlorides  on  Tellurium  and 
on  Tellurium  Dioxide.  Victor  Lenher  {J.  Amer.  Chem.  Soc,  1908, 
30,  737 — 741). — In  an  earlier  paper  (Abstr.,  1902,  ii,  316),  it  has 
been  shown  that  wher  tellurium  is  treated  with  excess  of  sulphur 
monochloride,  tellurium  tetrachloride  and  sulphur  are  produced. 
Krafft  and  Steiner  (Abstr.,  1901,  ii,  235),  however,  have  found  that, 
when  an  excess  of  tellurium  is  heated  with  sulphur  monochloride, 
tellurium  dichloride  is  formed. 

When  tellurium  dioxide  is  treated  with  excess  of  sulphur  mono- 
chloride, tellurium  tetrachloride  is  formed  in  accordance  with  the 
equation  :  TeOg  +  2S2CI0  =  TeCl^  +  SOg  +  3S.  If,  however,  an  excess  of 
tellurium  dioxide  is  heated  with  the  reagent,  the  dichloride  is  produced, 
thus  :  TeO^  +  S.^Cl^  =  TeCl.^  +  S  +  SO^. 

[With  C.  W.  Hill.] — Thionyl  chloride  reacts  with  both  tellurium 
and  its  dioxide,  forming  the  tetrachloride  when  the  reagent  is  in  excess, 
and  the  dichloride  when  the  element  or  oxide  is  in  excess.  Sulphuryl 
chloride  reacts  with  tellurium  to  form  the  tetrachloride,  bilt  when  the 
element  is  in  excess,  the  dichloride  is  produced.  Tellurium  dioxide  is 
not  affected  by  sulphuryl  chloride  in  the  cold,  but  on  heating  the 
mixture  in  a  sealed  tube,  crystalline  products  are  formed  which  vary 
in  composition,  thus:  3TeOo,4SO.^Cl2 ;  5Te02,9SO.,Cl2 ;  Te02,2SO.,Cl2 ; 
2Te02,5S02Cl2. 

Arsenic  and  antimony  trichlorides  react  with  tellurium  dioxide  with 
formation  of  tellurium  tetrachloride  and  arsenic  or  antimony  trioxide. 
Lead  tetrachloride  converts  both  the  element  and  the  oxide  into 
tellurium  tetrachloride.  Phosphorus  trichloride  is  without  action  on 
tellurium,  but  reduces  its  oxide  to  the  element.  Carbon  tetrachloride 
does  not  react  with  either  the  element  or  the  oxide.  When  tellurium 
dioxide  is  treated  with  antimony  pentachloride,  the  compound, 

TeCl^.SbClg, 
is  produced,  which  forms  white,  tabular  crystals,  and  is  readily  decom- 
posed by  water.       Similarly,  phosphoryl  chloride  reacts  with  the  oxide 
to  form  the  compound,  TeCl4,POCl3,  which  crystallises  in  deliquescent, 
monoclinic  plates,  and  is  decomposed  by  water.  E.  G. 

Metallic  Nitrides  and  their  Magnetic  Properties.  I. 
I.  SiiUKOFF  (/.  Russ.  rhys.  Chem.  Soc,  1908,  40,  457—159). — The 
author  has  investigated  the  absorption  of  nitrogen  by  finely-divided 
magnesium,  calcium,  aluminium,  titanium,  vanadium,  chromium, 
manganese,  iron,  cop[)er,  molybdenum,  and  tungsten.  The  metal  was 
placed  in  a  porcelain  tube,  which  was  exhausted,  connected  with  a 
nitrogen  sujiply,  and  heated  in  an  electric  fui'nace.  The  tube  was 
connected  with  a  manometer,  and  the  temperatures  at  which 
absorption  of  nitrogen  by  the  metal  commenced  were  measured  by  a 
pyrometer.      Vanadium,   iron,    copper,  and    tungsten    do  not  absorb 


INORGANIC    CHEMISTRY.  485 

nitrogen  at  temperatures  below  1250°,  whilst  molybdenum  absorbs 
only  traces.  The  rest  of  the  metals  named  absorb  nitrogen  rapidly. 
The  temperatures  at  which  this  absorption  begins  are  as  follows  : 
magnesium,  780—800°;  calcium,  780—800°;  aluminium,  800—825°; 
titanium,  900 — 925°  ;  chromium,  800—820° ;  manganese,  850—875°. 
In  no  case  does  the  metal  melt,  although  in  several  instances  the 
temperatures  at  which  absorption  of  the  gas  apparently  begins  are 
considerably  above  the  melting  points  of  the  metals ;  it  is  probable 
that  a  slight  amount  of  absorption  proceeds  at  lower  temperatures 
than  those  given  above. 

The  products  formed  consist,  in  the  cases  of  magnesium,  calcium, 
and  aluminium,  of  the  definite  compounds  MggNg,  Ca^Ng,  and  AIN. 
Manganese  absorbs  12%,  chromium  8%,  and  titanium  21%  of  nitrogen, 
the  products  in  these  instances  consisting  either  of  solid  solutions  of 
nitrogen  in  the  metals  or  of  solutions  of  definite  nitrogen  compounds 
in  excess  of  the  various  metals. 

The  manganese  product,  containing  12%  of  nitrogen,  exhibits 
magnetic  properties  almost  as  intense  as  those  of  iron,  and  the 
chromium  and  titanium  products  are  also  distinctly  magnetic. 

T.  H.  P. 


Behaviour  of  Metals  when  Heated  in  Ammonia. 
George  G.  Henderson  and  J.  C.  Galletly  {J.  Soc.  Chem.  Ind.,  1908, 
27,  387—389.  Compare  Fowler,  Trans.,  1901,  79,  285  ;  White  and 
Kirschbaum,  Abstr.,  1906,  ii,  853). — Beilby  and  Henderson  found 
(Trans.,  1901,  79,  1245)  that  when  heated  in  a  current  of  dry 
ammonia,  certain  metals  are  more  or  less  completely  converted  into 
nitrides,  or,  if  the  conditions  are  such  that  the  nitrides  are  not  stable, 
undergo  marked  change  in  their  physical  properties,  whilst  other 
metals  do  not  in  any  case  yield  nitrides,  but  undergo  similar  physical 
changes,  which  are  probably  caused  by  continuous  formation  and 
decomposition  of  an  unstable  nitride.  In  all  cases,  the  ammonia 
undergoes  decomposition  into  its  elements  to  an  extent  varying  with 
the  nature  of  the  metal  and  the  temperature  of  the  experiment.  The 
work  has  now  been  extended  to  a  number  of  other  metals,  and  similar 
i-esults  have  been  obtained. 

At  800°,  finely-powdered  manganese  is  almost  completely  converted 
into  a  dull  black  nitride,  MngNg,  whilst  at  850°  chromium  yields  a 
similar  product,  which  is  probably  the  nitride,  CrgNg,  containing  small 
amounts  of  unchanged  metal.  The  resistance  of  the  members  of  the 
chromium  group  to  the  action  of  ammonia,  or  the  instability  of  the 
nitride,  increases  with  the  atomic  weight :  at  850°,  molybdenum  yields 
a  product  containing  only  2"4%  to  3*1%  of  nitrogen,  whilst  tungsten  is 
only  slightly  altered  in  appearance  and  contains  not  more  than  traces 
of  a  nitride. 

The  action  of  ammonia  on  titanium  at  800°  leads  to  the  formation 
of  a  dull  bronze  product  containing  5%  to  6*8%  of  nitrogen.  Tin 
does  not  yield  a  nitride  under  any  conditions,  but  at  an  incipient  red- 
heat  decomposes  a  large  propoi'tion  of  the  ammonia  passed  over  it,  the 
rate  of  decomposition  diminishing  with  the  temperature  ;  the  metal 
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becomes  frosted  in  appearance,  showing  under  the  microscope  a  number 
of  minute  bubbles.     Lead  behaves  in  a  similar  manner. 

The  behaviour  of  cadmium  is  similar  to  that  of  zinc.  The  powdered 
metal  is  partly  converted  ioto  a  green  nitride ;  with  cadmium  foil, 
little  or  no  nitride  could  be  detected,  but  the  appearance  of  the  metal 
underwent  the  usual  change. 

Palladium  does  not  yield  a  nitride,  but  decomposes  large  amounts 
of  ammonia,  and  forms  a  number  of  rounded  particles,  which  have  the 
appearance  of  having  been  partly  fused. 

The  nitrides  described  are  decomposed  when  heated  in  air  ;  they 
differ  to  a  considerable  extent  in  their  stabilities  towards  water,  acids, 
and  hydrogen  at  red-heat.  G.  Y. 


Solution  of  Metals  in  Non-metallic  Solvents.  II.  Forma- 
tion of  Compounds  between  Metals  and  Ammonia.  Charles 
A.  Kraus  {J.  Amer.  Cheni.  Soc,  1908,  30,  653—668). — In  an  earlier 
paper  (Abstr.,  1907,  ii,  935),  an  account  was  given  of  the  general 
properties  of  solutions  of  metals  in  liquid  ammonia  and  other  non- 
merallic  solvents. 

Joannis  (Abstr.,  1890,  209,  560)  separated  substances  formed  by 
potassium  and  sodium  with  ammonia,  and  assigned  to  them  the  com- 
position KNHg  and  NaNHg.  Similarly,  Moissan  (Abstr.,  1899,  i, 
410  ;  ii,  152)  obtained  the  products  LiNHg,  Ca(NH3)^,  and  LiNH.^Me. 
Ruff  and  Geisel  (Abstr.,  1906,  ii,  228)  expressed  the  opinion  that 
these  substances  are  not  definite  compounds,  but  mixtures  of  the  metal 
with  its  saturated  solution  in  ammonia. 

Joannis  (loc.  cit.)  has  investigated  the  pressure  of  the  sodium- 
ammonium  and  potassium-ammonium  systems.  An  examination  of 
his  results  by  the  application  of  the  phase  rule  has  led  to  the  conclusion 
that  the  compounds  NaNHg  and  KNH3  do  not  exist.  It  is  also  found 
from  the  pressure  relations  that  the  substance  LiNHg  has  no  existence, 
and  it  is  shown  independently  that,  in  a  system  containing  lithium 
and  a  small  quantity  of  ammonia,  a  saturated  solution  of  the  metal  in 
ammonia  is  produced. 

Calcium  yields  a  solid  compound,  Ca(NH3)Q,  analogous  to  the  barium 
and  strontium  compounds  described  by  Mentrel  (Abstr.,  1903,  ii,  77) 
and  Roederer  (Ab.str.,  1905,  ii,  455).  This  substance  has  optical  and 
electrical  properties  identical  with  those  of  its  saturated  solution. 

The  vapour  pressures  of  saturated  solutions  of  lithium  and  of  the 
compound  Ca(NH3),.  in  ammonia,  and  the  dissociation  pressure  of 
the  calcium  compound,  have  been  determined.  The  heat  of  combination 
of  calcium  with  gaseous  ammonia  to  form  the  compound  Ca(NIl3)„ 
has  been  calculated  and  found  to  be  10-2.'}  Cal.,  whilst  the  heat  of 
solution  of  the  compound  by  ammonia  is  5'46  Cal.  per  gram-mol.  The 
heat  of  solution  of  lithium  is  870  Cal.  per  gram-mol.  of  gaseous 
ammonia. 

The  constitution  of  the  compound  Ca(NH3),,  is  discussed,  and  it  is 
considered  probable  that  the  ammonia  is  combined  in  the  same  manner 
as  it  is  in  the  ammonio-salts.  It  is  therefore  proposed  to  call  the 
compound  calcium  hexa-ammoniate.  E.  G. 
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Solubility  of  Nitric  Oxide  in  Aqueous  Solutions  of  Perrons 
Sulphate,  Nickel  Sulphate,  Cobalt  Sulphate,  and  Manganese 
Chloride.  Francis  L.  Usher  {Zeitsck.  physihd.  Oheni.,  1908,  62, 
622 — 625.  Compare  Manchot  and  Zechentmayer,  Abstr.,  1907,  ii, 
93;  Hiifner,  Abstr.,  1907,  ii,  552). — It  was  hoped  that  the  nature  of 
the  compound  formed  when  nitric  oxide  is  dissolved  in  ferrous  sulphate 
might  be  elucidated  by  a  study  of  the  freezing  point  of  the  solution, 
but  it  was  found  that,  owing  apparently  to  chemical  interaction, 
neither  the  pressure  of  the  nitric  oxide  nor  the  freezing  point  of  the 
solution  remained  constant.  After  the  removal  of  the  nitric  oxide 
from  the  solution,  a  small  quantity  of  ferric  hydroxide  was  actually 
detected.  That  nitric  oxide  is  reduced  by  ferrous  sulphate  solutions 
is  shown  also  by  the  fact  that  the  volume  of  the  gas  absorbed  gradually 
increases  as  time  goes  on. 

The  author,  in  disagreement  with  Hiifner  (loc.  cit.),  finds  that  nickel 
sulphate,  cobalt  sulphate,  and  manganese  chloride  behave  like  other 
salts,  and  diminish  the  solubility  of  nitric  oxide  in  water.  Comparable 
results  for  the  absorption-coefficient  in  the  various  salt  solutions  are 
obtained  only  by  redetermining  the  solubility  in  water  for  each  sample 
of  the  gas  prepared.  Attention  is  drawn  to  the  fact  (see  Emich, 
Abstr.,  1892,  940)  that  nitric  oxide  is  decomposed  by  potash,  and  that 
for  nitric  oxide,  washed  by  passing  through  concentrated  sulphuric 
acid,  a  smaller  absorption-coefficient  is  obtained  than  for  nitric  oxide 
washed  by  passing  through  potash.  J.  C.  P. 

Preparation  of  Nitrogen  Peroxide.  Paul  Winans  (D.R.-P. 
193696). — When  the  mixture  of  nitric  oxide  and  nitrogen  peroxide, 
evolved  by  acid  from  a  nitrite,  reacts  with  nitrogen  pentoxide,  the 
following  change  occurs  ;  NO  -f  NO2  -f-  NgOg  =  ^NOg,  and  pure  nitrogen 
peroxide  is  produced. 

An  intimate  mixture  of  alkali  nitrite  and  nitrate  is  treated  with 
fuming  sulphuric  acid,  and  the  production  of  the  pure  peroxide 
occurs  in  accordance  with  the  equation:  NaNOg -1- NaNO.2 -I- HgSgO^  = 
2NaHS0^ -f  2N0.2.  Sufficient  of  the  hydrogen  sulphate  from  an 
earlier  operation  is  added  to  fix  any  excess  of  sulphur  trioxide : 
2NaHS04-|-S03  =  Na2S20K.-fHoS04.  The  homogeneous  mixture  of 
the  two  salts  is  ensured  either  by  using  the  salts  in  the  molten  con- 
dition or  by  pouring  the  fused  mixture  into  carbon  tetrachloride  or 
into  a  saturated  aqueous  solution  of  the  salts  themselves.     G.  T.  M. 

Production  of  Nitric  Acid  during  Electric  Discharge  in 
Air.  GusTAV  Meyer  {Ghem.  Zentr.,  1908,  i,  794  ;  from  Zeitsch.  phys.- 
chem.  [Inter.,  1908,  21,  40). — Filter  paper  coloured  with  an  alcoholic 
solution  of  diphenylamine,  placed  in  the  path  of  the  spark,  shows  a 
yellow  colour,  which,  after  long  action,  develops  a  blue  margin 
analogous  to  the  reaction  given  by  dilute  nitric  acid.  J.  V.  E. 

Red  Phosphorus.  Gottlob  E,  Linck  and  P.  Moller  {Ber.,  1908, 
41,  1404 — 1410). — Rydberg  failed  in  an  attempt  to  find  a  relation 
between  the  hardness  and  the  m.  p.  of  phosphorus,  arsenic,  antimony, 
and  bismuth  (Abstr.,  1900,  ii,  322)  because  he  compared  modifications 
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of  tlie  elements  which  are  not  strictly  comparable.  Before  com- 
mencing similar  experiments,  the  authors  have  endeavoured  in  the 
present  communication  to  ascertain  whether  red  phosphorus  is  com- 
parable with  "  mirror "  or  with  metallic  arsenic,  and  whether 
together  with  the  crystalline  modification  an  amorphous  variety  of 
red  phosphorus  exists,  as  several  investigators  claim. 

Red  phosphorus  was  prepared  by  Hittorf's  method,  and,  after 
removal  of  the  excess  of  lead  by  dilute  nitric  acid,  the  residue  con- 
sisted of  small,  black,  metallic,  monoclinic  crystals 

[a:6:c=l-651  :  1:1-46;  ^-72°40'] 
containing   about     62%   of   lead.     The   substance   therefore     is    not 
crystalline  phosphorus  as  was  supposed,  but  a  compound  of   lead  and 
phosphorus. 

"Washed  and  dried  red  phosphorus  was  heated  in  a  vacuous  tube  at 
the  temperature  of  melting  lead  ;  the  sublimate  was  a  dense,  black, 
brittle  mass,  devoid  of  crystalline  structure,  containing  99 "4%  of 
phosphorus,  and  having  D'S"-"  2145— 2-192.  The  identity  of  this 
modification  with  commercial  red  phosphorus  was  indicated  by 
prolonged  heating  at  450°,  whereby  both  varieties  are  changed  into  a 
denser  crystalline  form,  D  2"280 — 2*304. 

The  second  object  of  the  investigation  was  attacked  by  heating 
mixtures  of  red  phosphorus  and  metallic  arsenic  ;  the  density  of  the 
sublimate  was  determined  by  the  floating  method,  and  also 
calculated  from  the  composition  and  the  densities  of  i-ed  phosphorus, 
and  of  the  several  modifications  of  arsenic.  The  best  agreement  was 
obtained  when  the  density  of  "  mirror  "  arsenic  was  used.  C.   S. 

Constitution  of  Phosphorous  Acid.  F.  Carlo  Palazzo  and  F. 
Maggiacomo  (Atti  E.  Accad.  Lincei,  1908,  [v],  17,  i,  432— 438).— The 
authors  discuss  the  bearing  of  the  work  of  previous  investigators  on 
the  validity  of  the  symmetrical,  P(0H)3,  and  unsymmetrical  formulie, 
0IPH(0H)2,  wliich  have  been  proposed  for  phosphorous  acid.  Their 
own  results  indicate  that  the  unsymmetrical  formula  is  the  correct 
one. 

When  phosphorous  acid  is  treated  in  an  atmosphere  of  dry  carbon 
dioxide  with  diazoethane,  it  is  converted  completely  into  the  diethyl 
salt,  which,  like  the  free  acid,  must  hence  have  an  unsymmetrical 
structure. 

Under  the  same  conditions,  selenious  acid  gives  an  almost  theoretical 
yield  of  s-diethyl  selenite.  This  acid  has  therefore  a  symmetrical 
structure  (compare  Wernei',  Abstr.,  1895,  ii,  225 ;  Zeitsch.  anorg. 
Chem.,  1895,  8,  194).  T.  H.  P. 

Decomposition  of  Arsenic  Hydride.  Alfred  Stock,  Eusebio 
EcUEANDiA,  and  Paul  K.  Voigt  (/;«r.,  1908,  41,  1319— 1323).— The 
similarity  between  arsenic  and  antimony  hydrides  suggested  the  study 
of  the  decomposition  of  the  art-enic  compound  from  the  same  point  of 
view  as  that  already  can-ied  out  for  antimony  hydride  (compare  this 
vol.,  ii,  503).  The  expei-iments  were  carried  out,  not  in  a  flask,  but  in 
a  Jena  glass  cyliuder  10  cm.  in  length  and  3*5  cm.  in  diameter,  and 
heated    by  diphenylamine   vapour   (304°),  a  temperature   which   has 
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the  disadvantage  that  the  decomposition  is  somewhat  slow,  but  a 
higher  temperature  is  inadvisable,  as  otherwise  arsenic  sublimes  into 
the  capillary  tube  leading  to  the  manometer.  The  velocity  of 
decomposition  of  the  arsenic  hydride  is  greater  at  the  beginning 
in  a  vessel  free  from  an  arsenic  mirror,  but  as  soon  as  the  vessel 
is  covered  with  arsenic  the  velocity  decreases  and  then  increases  again. 
When  a  series  of  experiments  is  carried  out  in  the  same  vessel, 
the  velocity  of  the  reaction  diminishes  from  expei'iment  to  experiment. 
In  a  third  experiment,  the  decomposition  was  complete  after  seven 
days,  although  95%  was  decomposed  during  three  days. 

The  mirror  so  formed  is  irregular  in  thickness,  some  portions  of  the 
vessel  being  fi-ee  from  arvSenic,  and  others  being  covered  with  a  non- 
transparent  layer.  A  microphotograph  is  given,  showing  the  ring 
formation  round  a  large  arsenic  crystal. 

Experiments  carried  out  at  444°  (b.  p.  of  sulphur)  show  that  the 
decomposition  velocity  is  great,  but  no  mirror  is  obtainable  in  the 
apparatus,  as  sublimation  is  immediate. 

Air  and  hydrogen  sulphide  have  no  influence  on  the  reaction. 

The  decomposition  velocity  increases  with  decreasing  arsenic  hydride 
concentration,  and  this  agrees  with  the  explanation  that  decomposition 
occurs  in  the  adsorbed  gas  layer.  W.  R. 

The  Hydrates  of  Arsenic  Acid.  Victor  Auger  {Compt.  rend., 
1908,  146,  585 — 588). — The  hydrate  of  arsenic  acid  described  by  Joly 
and  Auger  (Abstr.,  1902,  ii,  393),  as  AsoO^^.UHgO,  and  subsequently 
prepared  by  Baud  (Abstr.,  1907,  ii,  761),  is  now  shown  to  be 
As,05,lfH20. 

The  hydrate,  As205,4H20,  can  give  up  water  vapour  even  at  -  10°, 
and  the  dehydration  of  this  substance^  whether  over  phosphoric  oxide, 
sulphuric  acid,  or  potassium  hydroxide,  proceeds  regularly  at  theordinary 
temperature  until  the  composition  As205,lf  HgO  is  attained.  There  is 
no  indication  that  pyroarsenic  acid,  As205,2H2O,  is  prodviced  under  thes-e 
conditions  as  an  intermediate  product,  as  claimed  by  Baud.     R.  J.  C. 

Austenite.  Ed.  Maurer  {Compt.  rend.,  1908,  146,  822—824).— 
Austenite,  the  solid  solution  of  carbon  in  y-iron  discovered  by  Osmond, 
has  hitherto  only  been  obtained  as  an  alloy  with  manganese  steel 
containing  13%  of  manganese,  and  nickel  steel  containing  25%  of 
nickel.  The  best  specimen  obtained  by  Osmond  (from  a  cementation 
steel  containing  1"6%  of  carbon)  was  two-thirds  composed  of  austenite 
and  one-third  martensite.  The  author  has  heated  specimens  of  three 
steels  containing:  (1)  3-73%  of  nickel,  1'21%  of  carbon,  and  0'28  of 
silicon  ;  (2)  1-83%  of  manganese,  1-18%  of  carbon,  and  0-88%  of  silicon, 
and  (3)  2-20%  of  manganese,  1-94%  of  carbon,  and  0-94%  of  silicon,  at 
1050°  for  fifteen  minutes  and  tempered  them  in  ice-water.  He  finds 
that  the  two  first  specimens  give  martensite,  but  the  third  gives  pure 
austenite.  The  austenite  on  metallographic  examination  is  found  to 
be  constituted  of  cells  exhibiting  well-defined  macles  ;  it  is  not 
magnetic,  and  its  hardness  is  relatively  low.  It  can  be  transformed 
into  martensite,  and  thus  considerably  hardened  by  mechanical 
deformation  at  the  ordinary  temperature,  by  annealing  at  about  400°,  or 
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by  immersion  in  liquid  air.  Photomicrographs  are  given  :  (1)  of  homo- 
geneous austenite,  (2)  of  austenite  transformed  by  mechanical  deforma- 
tion, and  (3)  austenite  transformed  by  annealing. 

Similar  treatment  of  a  steel  containing  less  manganese  gives  a 
metal  consisting  of  both  austenite  and  martensite.  E.  H. 

Austenite.  Henri  le  Chatelier  [Compt.  rend.,  1908,  146, 
824 — 826.  Compare  preceding  abstract). — The  author  obtained  homo- 
geneous austenite  on  one  occasion  by  heating  a  steel  containing  1'5% 
of  carbon  and  about  1%  of  manganese  at  1200°  for  two  hours  and 
tempering  in  a  reducing  medium,  but,  failing  to  determine  the  essential 
conditions,  has  never  succeeded  in  repeating  the  experiment.  Maurer's 
discovery  is  important  from  a  scientific  point  of  view  in  that  it 
facilitates  the  study  of  the  properties  of  austenite  normally  stable 
only  above  800°,  and  from  a  practical  standpoint  by  furnishing  a  steel 
which  is  both  cheaper  and  more  readily  worked  than  the  manganese 
steel,  used  where  great  resistance  to  wear  by  friction  is  required, 
and  the  nickel  steel  employed  on  account  of  its  exti-aordinary 
toughness.  E.  H. 

Currents  in  Water  due  to  the  Dissolution  of  Carbon 
Dioxide.  H.  Eebenstorff  (Chem.  Zenlr.,  1908,  i,  704  ;  from  Zeitsch. 
phys.-chem.  Unter.,  1908,  21,  39). — Water,  faintly-coloured  by  a  trace  of 
phenolphthalein  and  sodium  hydroxide,  in  contact  with  carbon  dioxide 
shows  a  colourless  surface,  and  on  standing,  owing  to  convection 
currents,  due  to  the  density  of  the  solution  of  carbon  dioxide  in  water, 
and  diffusion,  the  entire  liquid  becomes  colourless.  A  similarly- 
coloured  salt  solution  requires  a  much  longer  time  for  this  to  take 
place.  J.  V.  E. 

Preparation  of  Silicic  Acids.  Gustav  Tschermak  (Centr.  Min., 
1908,  225— 230).— A  reply  to  Miigge  (tliis  vol.,  ii,  277).         L.  J.  S. 

Experiments  on  the  Condensation  of  Helium  by 
Expansion.  II.  Kamerlingii  Onnes  {Proc.  K.  Akad.  Welensch. 
Amsterdam,  1908,  10,  744 — 747) — The  author  describes  the  experi- 
ments which  at  first  led  him  to  announce  the  liquefaction  of  helium. 
He  now  considers  that  the  phenomena  observed  were  due  to  the 
presence  of  hydrogen  as  impurity  in  the  sample  of  helium  employed. 

Nearly  7  litres  of  helium,  purified  by  passing  over  heated  copper 
oxide  and  over  charcoal  immersed  in  liquid  hydrogen,  were  compressed 
at  100  atmospheres  in  a  thick-walled  tube  immersed  in  licpiid  liydrogon, 
evaporating  under  sucli  a  pressure  that  solid  hydrogen  just  appeared 
on  the  surface.  When  the  compressed  gas  was  allowed  to  expand,  a 
dense,  giey  cloud  apptuied,  fioni  which  solid  masses  separated,  floating 
in  the  gaseous  helium,  and  denser  masses  which  passed  slowly  down 
the  tube,  but  soon  disappeared.      There  was  no  appearance  of  melting. 

Subsequent  investigation  showed  that  this  s.ample  of  lielium 
contained  about  04%  by  volume  of  hydrogen,  and,  when  the  latter 
was  removed  as  far  as  possible,  no  cloud  was  noticed  on  repeating  the 
above  experiment,  but  on  a   subsequent    occasion,  with    more  rapid 
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expansion,  a  thin  cloud  was  observed.     This  effect  might,  however,  be 
due  to  the  small  traces  of  hydrogen  still  remaining. 

The  results  first  obtained  are  due  in  all  probability  to  the  solution 
phenomena  of  solid  hydrogen  in  gaseous  helium.  It  remains  somewhat 
surprising,  when  the  small  amount  of  hydrogen  (not  much  more  than 
1  mg.)  is  taken  into  account,  that  the  tube,  which  held  7  c.c,  was 
over  its  whole  length  about  one-quarter  full  of  a  flaky  substance. 

G.  S. 

Electrolysis  of  Chlorides.  Andre  Brochet  {Bull.  Soc.  chim., 
1908,  [iv],  3,  532 — 543). — In  a  previous  paper,  it  was  shown  that  the 
presence  of  cobaltous  oxide  in  a  solution  of  potassium  chloride  under- 
going electrolysis  for  the  production  of  chlorate,  inhibited  the 
formation  of  chlorate,  and  this  was  regarded  as  evidence  in  favour 
of  the  view  that  hypochlorite  is  initially  formed  in  this  reaction, 
and  is  decomposed  by  the  cobaltous  oxide  (Abstr.,  1900,  ii,  541  ; 
compare  Foerster  and  Jorre,  ibid.,  343;  Guye,  Abstr.,  1903,  ii,  586  ; 
Briner,  Abstr.,  1907,  ii,  68,  734).  The  results  recorded  in  the  present 
paper  support  the  view  stated  previously. 

When  alkali  chlorides  are  electrolysed  in  a  diaphragm  appai-atus, 
the  percentages  of  the  theoretical  yields  of  the  corresponding  hydr- 
oxides actually  obtained  diminish  as  the  experiment  proceeds.  The 
yields,  expressed  in  percentages  of  the  theoretical,  obtained  in  the 
cases  of  the  following  chlorides,  initially  and  after  ten  hours,  are 
as  follows:  sodium  chloride,  96  and  70'4;  potassium  chloride,  96  and 
71'7,  and  barium  chloride,  92  and  56. 

The  experiments  on  the  influence  of  metallic  hydroxidea  on  the 
electrolytic  formation  of  potassium  chlorate  have  been  extended  and 
repeated  in  an  apparatus  permitting  of  agitation  of  the  electrolyte, 
and  it  was  found  that  hydroxides  of  cobalt  or  nickel  strikingly  reduce 
the  yield  of  chlorate.  Mercuric  hydroxide  also  exerts  this  action,  but 
to  a  less  extent,  and  copper  hydroxide  to  a  still  less  extent,  whilst 
hydroxides  of  lead,  iron,  zinc,  aluminium,  or  chromium  have  little  or 
no  effect. 

It  was  found  that  films  of  cobalt  or  nickel  decompose  solutions 
of  hypochlorite  rapidly,  whilst  metallic  copper  effects  a  slow  decom- 
position of  the  salt.  Iron  and  lead  exert  a  considerable  decomposing 
effect,  whilst  zinc  has  no  action.  In  all  these  cases,  oxygen  is  the 
chief  gas  evolved.  When  magnesium  or  aluminium  is  placed  in  a 
solution  of  sodium  hypochlorite,  energetic  action  ensues,  but  in  these 
cases  hydrogen  is  the  chief  gas  evolved,  so  that  these  metals  are 
probably  attacked  by  the  excess  of  alkali  in  the  solution.  It  will 
be  seen  that  it  is  precisely  those  metals  the  hydroxides  of  which  inhibit 
the  foimation  of  potassium  chlorate  which  decompose  sodium  hypo- 
chlorite. 

Experiments  show  that  cathodes  of  platinum,  cobalt,  copper,  or  tin, 
used  in  conjunction  with  platinum  anodes,  are  all  equally  efficient  in 
the  electrolysis  of  potassium  chloride  to  chlorate,  but  in  using  cobalt 
(or  nickel)  there  is  always  a  risk  of  the  formation  of  the  oxide  of  the 
metal,  owing  to  stoppage  of  the  current,  and  the  same  risk  attends  the 
use  of  cupric  oxide  cathodes.     Carbon  anodes  behave  rather  differently 
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from  platinum  anodes,  and  the  amount  of  oxygen  evolved  in'this  case 
is  not  a  safe  guide  to  the  diminution  in  yield  of  chlorate,  as  part  of  the 
oxygen  is  ufed  up  in  oxidising  the  carbon  of  the  anode.  Zinc  electrodes 
would  appear  to  answer  the  purpose  best.  T.  A.  H. 

Study  of  the  Solubility  of  Potassium  Platinichloride. 
Ebenezer  H.  Archibald,  W.  G.  Wilcox,  and  B.  G.  Buckley  (/.  Amer. 
Chem.  Soc,  1908,  30,  747— 760).— Since  a  knowledge  of  the  solubility 
of  potassium  platinich^jride  is  of  considerable  importance  in  analytical 
work,  a  study  has  been  made  of  the  solubility  of  the  salt  in  water, 
methyl  and  ethyl  alcohols,  mixtures  of  these  alcohols  and  isobutyl 
alcohol  with  water,  and  in  solutions  of  potassium  and  sodium  chlorides. 

The  weights  of  potassium  platinichloride  which  dissolve  in  100  grams 
of  water  are:  at  2°,  0-4812  ;  at  16°,  0-6718;  at  25°,  0-8641  ;  at  35°, 
M32;  at  48°,  1-745;  at  59°,  2-396;  at  68°,  2-913;  at  78°,  3-589;  and 
at  92°,  4*484  grams.  These  results  are  compared  with  those  of  previous 
investigators.  Potassium  platinichloride  is  soluble  at  20°  to  the 
extent  of  00027  gram  in  100  grams  of  methyl  alcohol,  and  0-0009  in 
100  grams  of  ethyl  alcohol.  The  platinichloride  is  less  soluble  in 
mixtures  of  ethyl  alcohol  and  water  than  in  aqueous  solutions  of 
either  methyl  or  isobutyl  alcohol.  The  solubility  in  potassium  chloride 
solutions  decreases  as  the  concentration  of  the  potassium  chloride 
increases,  until  a  concentration  of  1  gram-mol.  per  litre  is  reached. 
Beyond  this  point,  the  concentration  of  the  potassium  chloride  has  no 
effect.  The  solubility  in  sodium  chloride  solutions  increases  rapidly 
up  to  a  concentration  of  005  gram-mol.  per  litre.  In  more  con- 
centi-ated  solutions,  the  solubility  increases  very  slightly,  and  almost 
proportionally  to  the  increase  in  the  concentration  of  the  sodium 
chloride. 

In  the  determinations  of  the  solubility  in  alcohols,  it  was  found 
that,  on  evaporating  the  solutions,  reduction  of  the  platinichloride 
took  place.  A  colorimetric  method  of  estimation  was  therefore 
adopted,  involving  the  use  of  Nessler  tubes,  and  was  found  to  give 
accurate  results.  E.  G. 

Silicates.  VIII.  Alkali  Silicates.  Eduakd  Jordis  {Zeiisch. 
anorg.  Ckevi.,  1908,  58,  98—101.  Compare  Abstr.,  1905,  ii,  161, 
248,  317;  this  vol.,  ii,  103,  291).— From  a  strong  solution  of 
potassium  silicate,  after  remaining  for  some  months  over  sulphuric 
acid,  thin  plates  separated  which,  after  freeing  as  far  as  possible  from 
the  mother  liquor,  had  the  approximate  composition 

No  crystalline  silicate  of  potassium  had  been  prepared  previously. 

When  (o  fused  sodium  hydroxide,  silica  is  added  in  the  ratio 
8NaOH:Hi02,  largo,  colourless  loallots  are  formed,  which  probably 
represent  an  orthosilicate  of  sodium,  but  the  compound  has  not  been 
obtained  pure.  G.  S. 

Sodium  Hypochlorite  :  Properties  of  the  Electrolytic  Bleach- 
ing Solution.  H.  Fuscii  {Ccntr.  Bakt.  Par.,  1908,  i,  46, 
520 — 538). — A  description  is   given  in  detail  of   the  estimation   and 
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technical  preparation  of  a  bleaching  solution  by  the  electrolysis  of 
sodium  chloride  solution.  The  stability  of  the  sodium  hypochlorite 
solution  when  exposed  to  light,  and  its  action  on  dyes  and  colouring 
matters  of  various  types,  including  those  of  urine  and  blood,  has  been 
examined  and  the  results,  using  bleaching  solution  of  various  strengths, 
tabulated.  Its  value  as  a  disinfectant  is  strikingly  shown  by  the 
results  of  a  series  of  experiments  with  dilute  solutions  on  town  sewage 
effluent  and  certain  pathogenic  micro-organisms.  J.  V.  E. 

Action  of  Heat  on  the  Lithium  Hydroxides.  Robert  de 
FoKCEAND  (Compt.  rend.,  1908,  146,  802— 806).— The  hydroxide, 
LiOHjHgO,  prepared  by  Dittmar  (/.  S'oc.  Chem.  Ind,,  1888,  7,  731)  in 
a  not  quite  anhydrous  condition,  is  obtained  free  from  water  by  heating 
Dittaiar's  product  in  a  current  of  hydrogen  at  33°  for  one  hour.  Its 
heat  of  dissolution  at  +  15°  and  i//2  dilution  is  +0'51  Cal.  When 
this  hydroxide  is  kept  in  a  vacuum  desiccator  for  several  weeks,  or, 
better,  heated  for  an  hour  in  a  current  of  hydrogen  not  above  140°,  it 
is  transformed  into  pure  lithia,  LiOH,  a  white,  efflorescent  substance, 
which  is  polymerised  to  the  same  extent  as  the  hydrated  compound.  This 
is  the  only  way  that  lithia  can  be  prepared,  and  it  cannot  be  obtained 
fused.  Its  heat  of  dissolution  is  +4'465  Cal.,  from  which  the  values 
+  3'955  Cal.  and  +  13*615  Cal.  respectively  for  its  heat  of  combination 
with  liquid  and  gaseous  water  are  deduced.  Erom  the  latter  figure, 
181°  is  calculated  as  the  dissociation  temperature  of  the  hydroxide, 
LiOH,!!^©,  and  this  is  in  accordance  with  the  fact  that  it  evolves 
water  at  140°  in  a  current  of  hydrogen. 

Commercial  pure  lithia  has  a  composition  varying  between 
LiOH,0-15H,O 
and  LiOH,0"19H,^O,  after  allowing  for  impurities.  This  does  not 
evolve  water  when  heated  at  140°  in  a  current  of  hydrogen,  but  at 
445°  it  melts,  lotes  a  small  quantity  of  water,  and  the  product  has  the 
composition  LiOH,0*125H2O,  which  is  not  altered  by  heating  at  480° 
for  several  houi's.  The  product,  which  forms  a  white,  translucent, 
nacreous,  fissured  mass  with  a  crystalline  fracture,  seems  to  be  a 
condensed  hydroxide  at  least  as  complex  as  would  correspond  with  the 
formula  4LioO,5H20.  The  heat  of  dissolution  of  LiOH,0-125H2O  is 
-|-4'091  Cal.  By  heating  this  hydroxide  in  a  current  of  hydrogen  at 
570°  until  water  ceases  to  be  evolved,  it  is  transformed  into  an  opaque, 
white,  non-crystalline,  enamel-like  substance  of  the  composition 
Li.2O,0'75H2O,  probably  a  second  condensed  hydx'oxide  polymerised  to 
the  same  degree,  4LioO,3H20,  as  the  first.  The  heat  of  dissolution  of 
Li2O,0-75H2O  at  15°and  i//4  dilution  is  +16-026  Cal.  During  the 
transformation  of  the  first  condensed  hydroxide  into  the  second,  no 
slackening  in  the  evolution  of  water,  which  would  indicate  the  formation 
of  the  compound  4Li20,4H20,  is  observed.  When  heated  in  a  current 
of  hydrogen  at  570°,  the  second  condensed  hydroxide  very  slowly  loses 
water,  but  no  other  definite  compound  is  formed.  After  heating  in  a 
current  of  hydrogen  at  780°  for  two  hours,  it  is  transformed  into 
anhydrous  lithium  oxide,  LigO  (or  ?iLioO). 

From  the  difference  of  the  heats  of  dissolution  of  the  two  condensed 
hydroxides,  +31-376  Cal.  and  +25'348  Cal.  are  deduced  for  the  heats 

VOL.  xciv.  ii.  33 


494  ABSTRACTS   OF   CHEMICAL   PAPERS. 

of  combination  of  (4Li20,3H20,2H20  liq.)  and  (4Li20,3H20,2H20  gas) 
respectively.  The  dissociation  temperature,  572°,  is  calculated  from  the 
heat  of  combination  with  steam,  and  agrees  with  the  observed  value.  This 
agreement  supports  the  view  that  the  two  condensed  hydroxides  are 
equally  polymei-ised.  If  it  is  assumed  that  lithium  oxide  also  is  equally 
polymerised,  the  value  +60"696  Cal.  is  obtained  for  the  heat  of  com- 
bination of  (4Li20,3H20  liq.)  and  +29-892  Cal.  for  (4Li20,3H20  gas). 
The  latter  result  gives  723-4°  as  the  dissociation  temperature  of  the 
trihydrate,  also  agreei^.g  with  experiment. 

By  melting  together  equal  molecular  quantities  of  the  penta-  and 
tri-hydrates,  a  product  of  the  composition  4:hi^O,4:iL2^,  and  having  a 
heat  of  dissolution,  +12  Cal.,  equal  to  the  mean  of  those  of  its 
components,  is  obtained.  E.  H. 

Rubidium  Dichromate.  Willem  Stortenbeker  {Bull.  Soc. 
chim.,  1908,  [iv],  3,  481—483.  Compare  Abstr.,  1907,  ii,  764).— 
A  reply  to  Wyrouboff  (this  vol.,  ii,  181),  in  which  the  author 
maintains  that  (1)  the  two  forms  of  this  salt  have  different  solubilities, 
and  (2)  that  the  monoclinic  form  in  his  experience  is  unstable,  and 
suggests  that  the  difficulty  Wyrouboff  finds  in  applying  the  phase 
rule  to  systems  in  which  there  is  trant-formation  of  crystalline  phases 
does  not  invalidate  the  rule,  but  merely  requires  its  extension. 

T.  A.  H. 


Preparation  of  Pure  Ammonium  Chloride.  F.  Willy 
HiNRiCHSEN  {Zeitsch.  anorg.  Chem.,  1908,  58,  59 — 64). — The 
prepai'ation  of  puie  ammonium  chloride  by  electrolytic  reduction  of 
nitric  acid  is  described.  To  avoid  the  formation  of  hydroxylamine, 
a  mixture  of  nitric  acid  and  copper  sulphate  was  electrolysed  at  10 
volts  and  4  5  amperes,  a  platinum  dish  being  used  as  cathode  and  a 
rotating  perforated  platinum  plate  as  anode.  When  reduction  was 
nearly  complete,  more  nitric  acid  was  added,  and  the  process  continued. 
The  reduction  product  was  then  placed  in  a  desiccator,  which  also  con- 
tained a  platinum  dish  tilled  with  hydrochloric  acid.  Excess  of  calcium 
oxide  was  added  to  the  solution,  and,  on  exhausting,  the  ammonia  given 
off  was  absorbed  by  the  acid.  Finally,  the  ammonium  chloride  was 
purifierl  by  suhlimation  in  quartz  vessels.  The  results  of  atomic  weight 
determinations  with  this  salt  will  be  communicated  later.  G.  S. 


Existence  of  Different  Modifications  of  Ordinary  Grey 
Silver.  Leo  PiSS.\uJEWSKY  (/.  Russ.  Fhjs.  Chem.  Soc,  1908,  40, 
367 — 376). — The  heat  effect  observed  on  mixing  solutions  of  silver 
and  ferrous  sulphates,  dissolved  in  water,  iV-sulphuric  acid,  10*5% 
uianuitol  .solution,  or  237%  glycerol  solution  is  found  to  vary  with  the 
conditions  under  which  the  reactiou  takes  place.  Similar  variations 
are  found  to  occur  in  the  constant  of  the  reaction  :  Ag*  +  Fe"  nr:^ 
(Ag)  +  Fe"'.  lience  the  conclusion  is  drawn  that  in  these  reactions 
a  mixture  of  different  nioditications,  probably  two  in  number,  of 
ordinary  grey  silver  is  precipitated.  T.  H,  P. 
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Certain  Alloys  of  Silver.  Ernesto  Pannain  {Gazzetta,  1908, 
38,  i,  349—351.  Compare  Petrenko,  Ab.str.,  1907,  ii,  346).— The 
author  has  examined  various  alloys  of  silver  to  ascertain  whether 
they  are  suitable  for  coinage. 

The  binary  alloys  of  silver  with  cobalt,  nickel,  iron,  or  manganese 
are  not  readily  prepared,  and  are  unsuitable  for  the  purpose  named; 
in  presence  of  a  third  metal,  the  alloys  are  moi'e  readily  formed. 
Silver,  nickel  and  copper,  or  silver,  cobalt  and  copper,  or  silver, 
manganese  and  copper,  when  fused  together,  give  alloys  containing 
the  three  metals  in  various  proportions,  and  those  which  are  rich  in 
silver  are  white,  compact,  malleable,  harder  than  alloys  of  silver  and 
copper,  and  capable  of  being  polished.  Further,  although  an  alloy 
consisting  of  equal  parts  of  nickel  and  copper  is  not  attracted  by  a 
magnet,  alloys  rich  in  silver  and  containing  small  propoi'tions  of 
copper  and  nickel  are  distinctly  magnetic.  This  magnetic  property 
persists  if  the  nickel  in  these  alloys  is  replaced  wholly  or  partly  by 
cobalt,  or  if  the  copper  is  replaced  by  another  non-noble  metal.  A 
high  temperature  is  necessary  in  the  preparation  of  these  alloys  ; 
otherwise,  two  alloys  are  formed,  one  rich  in  silver,  and  the  other 
containing  about  30%  of  this  metal.  T.  H.  P. 

The  Colloidal  and  Gelatinous  Salts  of  the  Alkaline 
Earths.  II.  Carl  Neuberg  and  B.  Rewald  (Biochem.  Zeitsch., 
1908,  9,  537—550.  Compare  Abstr.,  1906,  ii,  753).— When  carbon 
dioxide  is  passed  through  a  methyl-alcoholic  solution  of  barium 
oxide, -the  liquid  remains  clear;  after  a  time  it  suddenly  gets  warm, 
and  barium  carbonate  separates  in  a  gelatinous  form.  On  passing 
more  carbon  dioxide  through  the  mass,  a  clear  solution  is  formed  of 
typical  colloidal  character  of  the  consistency  of  thick  collodium. 
The  addition  of  sulphuric  acid  to  this  produces  a  thick  clot  of 
gelatinous  barium  sulphate.  The  barium  carbonate  colloid,  as  long 
as  it  contains  methyl  alcohol,  is  a  reversible  one,  and  readily  redissolves 
on  adding  excess  of  solvent ;  if,  however,  completely  freed  from 
solvent,  it  only  partly  redissolves.  It  does  not  diffuse  through 
the  ordinary  membranes  when  dialysed  against  water  or  methyl 
alcohol.  Its  electrical  conductivity  is  ^=31*5x10-^,  that  is,  it  is 
practically  a  non-conductor.  It  is  possible  that  this  slight  con- 
ductivity is  due  to  incomplete  removal  of  impurities.  Various 
strontium  compounds  were  also  prepared  by  the  action  of  acids  on 
a  solution  of  strontia  in  methyl  alcohol  (namely,  a  gelatinous  svxlphate, 
phosphate,  and  oxalate).  The  carbonate  is  formed  in  the  same  way  as 
the  corresponding  barium  compound  ;  no  separation  of  a  gel,  however, 
takes  place. 

By  passing  carbon  dioxide  into  methyl  alcohol  containing  calcium 
oxide  in  suspension,  a  colloidal  solution  of  the  carbonate  can  be 
obtained  which,  after  some  time,  becomes  converted  into  a  gel.  The 
solution  is  miscible  with  toluene,  chloroform,  benzene,  and  ether ; 
the  addition  of  acetone  or  carbon  disulphide  causes  precipitation. 

Similar  colloidal  compounds  can  be  produced  with  magnesium. 
The  biological  importance  of  these  facts,  especially  in  reference  to 
the  formation  of  lipoid  soluble  compounds  of  the  alkaline  earths,  is 
discussed.  S.  B.  S. 

33—2 
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Action  of  Ammonium  Citrate  on  Calcium  Phosphate. 
Diverse  Reactions.  A.  Barille  (</.  Pharm.  Chim.,  1908,  [vi],  27, 
437—441.  Compare  Grupe  and  Tollens,  Abstr.,  1880,  825;  1881, 
759,  845;  Landrin,  Abstr.,  1882,  604). — After  twelve  hours' digestion, 
100  c.c.  of  the  ammonium  citrate  solution,  obtained  by  exactly  neutral- 
ising 400  grams  of  citric  acid  with  ammonia  and  diluting  the  solution 
to  1  litre,  dissolves  the  mean  quantity  of  4'10  grams  of  dicalcium 
hydrogen  phosphate,  Q&^.^^O^.j^^H^O,  and  1*40  grams  of  dry  tri- 
calcium  phosj)hate.  i'he  solubility  of  both  salts  varies  with  their 
physical  condition.  Recently-prepared,  gelatinous  tricalcium  phos- 
phate is  more  soluble  than  the  dry  salt,  and  the  latter  becomes 
insoluble  on  calcination.  Similarly,  the  dicalcium  salt  is  less  soluble 
when  anhydrous,  and  becomes  insoluble  on  calcination,  being  trans- 
formed into  the  pyrophosphate.  Thus,  contrary  to  the  statements  of 
several  authors,  precipitated  tricalcium  phosphate  is  appreciably 
soluble  in  ammonium  citrate  solution. 

When  a  saturated  solution  of  dicalcium  hydrogen  phosphate  in 
neutral  ammonium  citi'ate  solution  is  allowed  to  evaporate  spon- 
taneously, crystals  are  obtained  containing  ammonia,  calcium,  and 
citric  and  phosphoric  acids.  If  the  evaporation  is  accelerated,  some 
ammonia  is  evolved,  and  a  porcelain-like  magma  of  crystalline  needles 
produced.  Both  substances  are  probably  true  double  salts.  The  first 
can  also  be  obtained  by  precipitation  with  alcohol.  The  same  results 
are  obtained  with  tricalcium  phosphate.  The  conclusion  is  drawn 
that  ammonium  citrate  solution  has  not  merely  a  solvent  action 
on  calcium  phosphate,  but  forms  true  double  salts  with  it. 

E.  H. 

Preparation  of  Strontium  Salts  Free  from  Barium.  H.  Caron 
and  D.  Eaquet  {Bull.  Soc.  chim.,  1908,  [iv],  3,  493— 495).— The 
method  of  preparation  described  is  based  on  the  data  recorded  in  a 
preceding  paper  (this  vol.,ii,  535),  which  indicate  that  alkali  chromates 
are  the  most  satisfactory  reagents  for  the  elimination  of  barium  from 
strontium.  Where  the  product  under  examination  contains  more  than 
1%  of  barium,  it  is  dissolved  in  ten  times  its  weight  of  water,  and  the 
solution  .shaken  continuously  with  strontium  sulphate  during  about 
forty-eight  hours.  This  treatment  will  reduce  the  amount  of  barium 
iu  solution  to  about  1%.  To  this,  excess  of  a  solution  containing  3%  of 
potassium  cbromate  .and  0'1%  of  potassium  dichromate  is  added,  and  the 
mixture  set  aside  for  twenty-four  hours,  after  which  the  precipitated 
barium  chromate  is  filtered  off  and  the  strontium  in  solution  is  con- 
verted into  carbonate  (1)  by  adding  a  large  excess  of  sodium  carbonate, 
or  (2)  by  pouring  the  strontium  solution,  little  by  little  with  continuous 
agitation,  into  excess  of  sodium  carbonate.  These  precautions  are  neces- 
sary to  prevent  the  formation  of  a  slightly  soluble  double  chromato, 
which  would  remain  in  the  carbonate  and  stain  it  yellow.     T.  A.  H. 

Copper-Tin  Alloys.  Otto  Sackur  and  H.  Pick  (Zeitach.  anorg. 
Chem.,  1908,  58,  46—58.  Compare  Abstr.,  1904,  ii,  336,  818  ;  1905, 
ii,  524). — Tho  potential  of  copper-tin  alloys  has  been  determined 
indirectly  from  the  effect  of  shaking  tho  finely-divided  alloy  with  solu- 
tions of  salts  of  certain  other  metals.     Observations  are  made  whether, 
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and  to  what  extent,  the  metals  are  liberated,  and,  when  the  potential 
between  the  metal  and  its  solution  is  known,  the  potential  of  the  tin 
in  the  alloy  and  hence  the  nature  of  the  alloy  can  be  determined. 

Copper-tin  alloys  containing  0 — 56%  of  copper  precipitate  lead  from 
a  solution  of  lead  chloride  up  to  the  same  equilibrium  point  as  does  tin 
itself,  so  that  they  contain  free  tin.  Alloys  containing  57 — 60%  of 
copper  do  not  px^ecipitate  lead  from  lead  chloride  solution,  or  copper 
from  cuprous  iodide  solution,  but  cause  the  separation  of  copper  from 
solutions  of  cuprous  chloride  and  bromide.  Alloys  containing  more 
than  60%  of  copper  do  not  precipitate  copper  from  the  two  solutions 
last  mentioned,  but  do  from  solutions  of  the  chloride  and  sulphate. 

From  the  results,  the  conclusion  is  drawn  that  copper  and  tin  foi'm 
two  compounds  :  one,  containing  57%  of  copper,  is  probably  CugSn,  and 
has  a  potential  about  0"2  volt  higher  than  tin,  and  the  other,  containing 
60%  of  copper,  has  a  potential  about  0-45  volt  higher  than  tin,  and  is 
probably  Cu^Sn^  or  Cu^Sn.  The  results  are  in  fair  agreement  with 
the  recent  direct  potential  measurements  of  Pushin  (Abstr.,  1907,  ii, 
774,  837).  G.  S. 

Reactions  of  Copper,  Bismuth,  and  Silver  with  Nitric  Acid. 
John  H.  Stansbie  {J.  S'oc.  Chem.  Ind.,  1908,  27,  365 — 367.  Compare 
Abstr.,  1907,  ii,  25). — In  continuation  of  his  experiments  on  the 
action  of  nitric  acids  on  metals,  the  author  has  studied  the  changes 
taking  place  when  electrolytic  copper,  bismuth,  and  silver  are 
dissolved  in  nitric  acid,  D  1*2,  in  an  atmosphere  of  hydrogen  at  65°. 
The  apparatus  employed  is  described  and  figured.  The  gases  evolved 
are  passed  through  sodium  hydroxide  solution  and  then  into  a 
measuring  tube  ;  when  the  metal  is  dissolved  completely,  the  solution 
in  the  reaction  vessel  is  run  into  a  measured  amount  of  a  known 
sodium  carbonate  solution.  The  alkaline  solutions  are  titrated  with 
permanganate  for  nitrous  acid,  and  with  standard  acid  for  excess  of 
alkali.  With  copper  and  bismuth,  the  evolution  of  nitrogen  peroxide 
is  observed  immediately  the  nitric  acid  comes  in  contact  with  the 
metal,  and  goes  on  steadily  throughout  the  reaction  ;  the  red  gas  is 
absoi'bed  completely  by  the  sodium  hydroxide  solution.  With  bismuth, 
the  evolution  of  the  red  gas  is  slightly  less  marked  than  with  copper ; 
both  metals  liberate  considerable  amounts  of  nitrogen.  With  silver, 
nitrogen  peroxide  is  obsei'ved  only  towards  the  end  of  the  reaction  ; 
the  volume  of  gas  liberated  is  smaller  than  with  the  other  two  metals, 
and  nitrogen  is  not  found  in  the  measuring  tube.  On  the  other  hand, 
the  amount  of  nitrous  acid  found  in  the  sodium  carbonate  is  greatest 
with  silver,  which  is  considered  to  result  from  the  greater  stability  of 
silver  nitrite.  The  amount  of  nitrous  acid  found  in  the  sodium 
hydroxide  is  almost  equivalent  to  the  alkali  neutralised  by  the  gases 
absorbed.  If  the  absorption  tube  is  filled  with  water  instead  of 
sodium  hydroxide  solution,  less  niti'ous  acid  is  found  on  titration, 
which  is  ascribed  to  its  partial  decomposition  according  to  the 
equation  :  SHNOo  =  HlSTOg  +  2N0  +  H^O.  The  nitric  acid  employed  is 
almost  completely  accounted  for.  These  results  are  considered  to  be 
in  agreement  with  Divers'  views  on  the  action  of  nitric  acid  on  metals 
(Trans.,  1883,  43,  443  ;  1899,  75,  86).  G.  Y. 
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Oxides  of  Thallium.  IV.  Otto  Rabe  {Zeitsch.  anorg.  Ghem., 
1908,  58,  23—38.  Compare  Abstr.,  1906,  ii,  285,  672;  1907,  ii, 
769^ — The  preparation  and  properties  of  a  new  oxide  of  thallium, 
(TlO)a;  (probably  T]203,Tl20),  are  described. 

To  15  grams  of  a  10%  aqueous  solution  of  thallous  sulphate, 
175 — 200  grams  of  20%  potassium  hydroxide  are  added,  the  clear, 
filtered  solution  is  cooled  to  -  15°  and  3-5  grams  of  a  3%  solution  of 
hydrogen  peroxide  added  with  constant  shaking.  A  red  pre- 
cipitate is  momentarily  formed,  which  rapidly  gives  place  to  the  new 
bluish-black,  lustrous  oxide ;  the  latter  is  separated  by  filtration,  and 
washed  with  cooled  anhydrous  alcohol  and  ether. 

Even  cold  water  decomposes  the  oxide  into  a  mixture  of  thallic  oxide 
and  thallous  hydroxide,  and  dilute  sulphuric  and  nitric  acids  act 
in  an  analoj:ous  way  ;  neither  free  oxygen  nor  hydrogen  peroxide  is 
produced.  On  being  kept  in  the  air,  the  oxide  absorbs  carbon  dioxide 
according  to  the  equation  :  Tl203,Tl20  +  CO2  -  TlgO.^  +  Tl^COg  ;  it 
becomes  slowly  oxidised  at  the  ordinary  temperature  in  air  free  from 
carbon  dioxide.  When  a  current  of  oxygen  is  passed  over  it  at  the 
ordinary  temperature,  it  is  oxidised  completely  to  thallic  oxide,  which 
is  remarkable,  inasmuch  as  thallous  salts  are  acted  on  only  by 
powerful  oxidising  agents.  G.  S. 

Scheme  for  the  Separation  of  the  Rare  Earths.  Charles 
James  {Chem.  News,  1908,  97,  205—209.  Compare  Abstr.,  1907,  ii, 
467  ;  this  vol.,  ii,  190). — A  scheme  for  the  qualitative  separation  of  the 
i-are  earths  is  described  in  detail.  Having  obtained  the  earths  in  the 
form  of  oxalates,  zirconium  and  thorium  may  be  separated  by  boiling 
with  a  solution  of  ammonium  oxalate,  when  the  whole  of  the  zirconium 
and  nearly  all  the  thorium  pass  into  solution.  On  the  addition  of 
hydrochloric  acid  to  the  filtered  solution,  thorium  oxalate  alone  is 
precipitated.  Small  quantities  of  the  metals  of  the  yttrium  and 
cerium  groups  pass  into  the  concentrated  ammonium  oxalate  solution. 
Fi'om  the  former,  thorium  can  be  sofiarated  by  means  of  the  in- 
solubilitTy  of  potassium  thorium  sulphate  in  a  solutit)n  of  potassium 
sulphate,  and  from  the  latter  by  the  solubility  of  thorium  oxalate 
in  ammonium  oxalate  or  acetate  solution,  or  by  the  addition  of 
hydrogen  peroxide  to  a  solution  containing  thorium  and  the  cerium 
earth  metals. 

The  next  step  in  the  treatment  of  the  mixed  rare  earth  oxalates 
depends  on  the  proportion  of  yttrium  earths  in  the  mixture,  and  ou 
the  presence  or  absence  of  thorium.  When  the  material  consists  of 
more  than  20%  of  the  yttrium  earths  and  practically  no  thorium,  the 
oxalates  are  converted  into  sulphates,  which  are  dissolved  in  ice  cold 
water  and  the  solution  stirrtnl  with  solid  sodium  sulphate,  which 
throws  down  tho  double  sulphates  of  sodium  and  the  cerium  earths. 
If  thorium  is  present,  tho  mother  licjiior  is  then  saturated  with  potassium 
sulphate,  and  the  .sef)arati()n  of  the  thorium  is  thus  completed  by 
reason  of  the  insolubility  of  the  doubhi  potassium  sulphate. 

Cerium  may  be  separated  by  treating  a  neutral  nitrate  solution 
with  excess  of  zinc  oxide  and  addition  of  potassium  permanganate; 
the  precipitate  obtained  consists  of  cerium  and  manganese  peroxides, 
together  with  thorium  (if  present)  and  a  small  amount  of  lanthanum, 
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praseodymium,  and  neodymium.  The  thorium  can  be  removed  by  the 
peroxide  method,  and  the  cerium  can  then  be  separated  from  the  other 
three  rare  earths  by  renewed  treatment  of  the  nitrate  solution  with 
zinc  oxide  and  a  quantity  of  potassium  permanganate  insutEcient  for 
complete  precipitation. 

Lanthanum,  praseodymium,  neodymium,  samarium,  europium,  and 
gadolinium  are  best  separated  by  fractional  crystallisation  of  the 
double  magnesium  nitrates.  The  separation  of  lanthanum  from  praseo- 
dymium is  completed  by  fractional  ci-ystallisation  of  the  double 
ammonium  nitrates,  and  that  of  praseodymium  from  neodymium  by 
fractional  crystallisation  of  the  double  manganese  nitrates. 

For  the  separation  of  terbium,  dysprosium,  holmivim,  yttrium, 
erbium,  thulium,  ytterbium,  and  scandium,  the  bromate  method 
previously  described  (loc.  cit.)  is  recommended.  In  the  previoiis 
communication,  the  position  of  yttrium  in  the  bromate  fractionation 
was  given  as  between  terbium  and  dysprosium.  It  is  now  found  that 
yttrium  is  obtained  from  the  bromate  fractions  between  holmium  and 
erbium.  H.  M.  D. 

Preparation  of  Aluminium  Bromide' and  its  Latent  Heat 
of  Fusion.  IwAN  A.  Kablukopf  {J.  Biiss.  Phys.  Chem.  Soc,  1908, 
40,  485 — 488). — For  preparing  aluminium  bromide  in  large  quantities, 
the  author  uses  a  glass  retort,  the  tube  of  which  connects  with  a 
sloping,  hard  glass  tube  heated  in  a  combustion  furnace  and  bent  at 
the  lower  end  so  as  to  fit  into  a  glass  receiver.  After  the  retort  is 
charged  with  aluminium  chips  and  the  hard  glass  tube  is  heated 
sufficiently  to  prevent  bromine  or  aluminium  bromide  from  condensing 
in  it,  bromine  is  allowed  to  fall  gradually  on  to  the  aluminium  from 
a  tap-funnel,  bromine  vapour  from  the  receiver  being  conducted  to  a 
draught  by  means  of  a  tube.  After  redistillation,  the  aluminium 
bromide  is  obtained  as  a  colourless  liquid  solidifying  to  a  white  mass. 
Any  iron  in  the  aluminium  is  precipitated  according  to  the  reaction  : 
FejBrg  -F  2A1  =  Al^Br^  +  2Fe. 

The  mean  specific  heat  of  aluminium  bromide  between  22°  and  76° 
is  0-08912.  Determinations  of  the  latent  heat  of  fusion  of  the 
bromide  gave  the  values  :  10-35,  10*58,  and  9-98  Cals.  per  1  gram. 
Taking  the  value  10-47  for  the  latent  heat,  van't  Hoff's  formula  gives 
the  molecular  depression  of  the  freezing  point  of  aluminium  bromide 
as  262  ;  experiments  with  solutions  of  stannic  bromide  in  aluminium 
bromide  give  the  mean  value  279  for  molecular  concentrations  of 
stannic  bromide  not  exceeding  12%.  T.  H.  P. 

Ferronitrosulphides.  VI.  Italo  Bellucci  and  Pietro  de 
Cesaris  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i,  424—431. 
Compare  this  vol.,  ii,  111).— When  the  salt  KFe^S3(NO)--,H.30  is 
heated  with  dilute  sulphuric  acid  and  silver  sulphate  solution,  four  of 
the  nitrogen  atoms  are  evolved  as  nitric  oxide  and  the  other  three  as 
nitrous  oxide.  Under  similar  conditions,  the  salt  KoFe.3S2(NO)^ 
yields  2NO  +  2N2O.  Pavel  (Abstr.,  1883,  297)  has  shown" that,  when 
heated  with  alkali  hydroxide  solution,  the  hepta-salt  is  decomposed 
according  to  the  equation  :  2KFe4S3(NO)7-t- 4KH0  =  3K2Fe2S2{NO)4-l- 
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Fe203  +  NgO  +  2H2O.  When,  however,  cadmium  hydroxide  is  present 
in  addition  to  potassium  hydroxide,  both  the  hepta-  and  tetra-salts 
yield  all  their  nitrogen  in  the  form  of  nitrons  oxide.  The  absence  of 
nitric  oxide  and  of  ferrous  iron  from  the  products  of  this  decomposition 
shows  that  the  ferrous  iron  has  reduced  the  nitric  oxide  to  nitrous 
oxide,  thus :  2FeO  +  2N0  =  FsoO^  +  NoO.  All  the  authors'  observations 
are  in  accord  with  the  view  that  the  iron  present  in  these  nitrosulphides 
exists  in  the  ferrous  condition.  Cambi's  results  (see  this  vol.,  ii,  288) 
are  discussed.  T.  H.  P. 

The  Utilisation  of  Native  Iron-Aluminium  Phosphates. 
Heinrich  Schroder  (D.R.-P.  192591). — A  mixture  of  iron-aluminium 
phosphate  and  calcium  and  magnesium  chlorides  is  ignited,  when 
aluminium  chloride  sublimes,  and  is  collected  in  a  cold  concentrated 
solution  of  sodium  chloi-ide,  where  it  forms  the  double  sodium-alumin- 
ium chloride.  The  ferric  chloride  which  subsequently  sublimes  is 
collected  in  a  special  receiver  ;  the  residue  is  worked  up  for  phosphate 
soluble  in  citric  acid.  G.  T.  M. 

Reducing  Power  of  Ferropyrophosphates.  P.  Pascal  (Compt. 
rend.,  1908,  146,  862—864.  Compare  this  vol.,  ii,  193).— Solutions 
containing  the  alkali  ferropyrophosphates  reduce  gold  and  silver 
salts  in  the  cold  ;  platinum  salt  solutions  are  not  reduced  even  on 
boiling.  In  the  case  of  dilute  solutions,  the  reduced  gold  and  silver 
are  in  the  colloidal  condition,  and  are  so  strongly  coloured  that  the 
reaction  may  be  made  the  basis  of  a  colorimetric  method  for  the 
estimation  of  the  metals. 

Mercuric  salts  are  reduced  to  mercurous,  and  then  to  mercury  ;  in 
dilute  solutions,  the  mercury  is  obtained  as  a  colloidal  solution,  which 
has  a  maroon  colour  by  transmitted,  and  a  grey  colour  by  reflected, 
light. 

From  cupric  salt  solutions,  a  colloidal  cuprous  hydroxide  .solution  is 
obtained,  which  is  yellow  by  transmitted,  and  green  by  reflected, 
light.  The  production  of  this  yellow  colour  furnishes  a  very  sensitive 
test  for  copper. 

After  some  days,  the  yellow  colour  becomes  darker,  and  the  cuprous 
hydroxide  is  reduced  to  metallic  copper.  At  100*^,  the  copper  is 
deposited  on  the  glass  as  a  thin  film.  H^  M.  D. 

Freezing-point  Diagram  of  the  Cobalt  Sulphides.  K.  Fried- 
rich  (AfeiaUurgie,  1908,  5,  212 — 215). — Mixtures  containing  from  0% 
to  3.3'6%  sulphur  have  been  investigated. 

Practically  pure  cobalt  separates  from  alloys  rich  in  cobalt,  the 
freezing-point  curve  falling  to  a  outectic  point  at  26'6%  S  and  879*^. 
It  then  rises  to  a  maximum  at  935'^  and  29"3%  S,  corresponding  with 
the  compound  Co^S^j,  the  existence  of  which  appears  to  bo  established. 
Tins  compound  forms  solid  solutions  containing  up  to  72'3%  of  cobalt. 
The  form  of  the  equilibrium  diagram  also  points  to  the  existence  of  a 
compound  CoS,  but  alloys  of  this  composition  lose  sulphur  under  the 
ordinary  pressure.  At  lower  temperatures,  a  compound,  Co^jSj,  also 
appears  to  exist. 
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The  mixtures  become  porous  as  the  sulphur  is  increased.  The  colour 
changes  progressively  through  the  series  from  cobalt-white  to  a  bronze- 
like yellow.  Only  alloys  containing  more  than  68*7%  of  cobalt  are 
attracted  by  the  magnet.  C  H.  D. 

Behaviour  of  the  Potassium  Chromates  at  High  Tempera- 
tures. Erich  Groschuff  (Zeitsch.  anorg.  Chem.,  1908,  58,  102—112). 
— Potassium  chromate,  m.  p.  971°,  exists  in  two  crystalline  modifica- 
tions, the  transition  temperature  being  at  666°.  The  a-form,  stable 
above  that  temperature,  is  completely  miscible  with  a-potassium 
sulphate  (hexagonal),  the  ^-form  with  ;8-potassium  sulphate,  and 
neither. the  freezing  point  nor  transition  curve  shows  maxima  or 
minima.  The  change  of  colour  shown  by  the  /3-chromate  on  heating 
does  not  appear  to  be  connected  with  the  transition,  as  it  is  gradual, 
and  is  evident  even  at  260°. 

Chromic  acid  melts  with  slight  decomposition  at  about  196°,  and  it 
is  probable  that  the  true  melting  point  is  still  higher.  Attempts  to 
obtain  freezing-point  curves  of  mixtures  of  chromic  acid  and  potassium 
chromate  containing  more  than  50  mol.  %  of  CrOg  were  unsuccessful, 
owing  to  the  decomposition  of  the  former  on  heating.  Potassium 
dichromate  suffei's  considerable  decomposition  on  heating  at  the  melt- 
ing point  of  the  monochromate. 

The  freezing-point  curve  of  mixtures  of  potassium  chromate  and 
dichromate  was  determined  in  the  usual  way,  the  mixtures  being 
heated  in  a  nickel  resistance  furnace.  The  curve  falls  regularly  from 
the  melting  point  of  the  chromate  to  a  eutectic  point  at  393°,  the 
mixture  containing  99"/^  of  the  dichi'omate,  and  then  rises  to  the  melt- 
ing point  of  the  latter,  396°.  At  the  transition  temperature, 
a-KgCrO^  ^^  yS-KgCrO^,  666°,  the  mixture  contains  about  755%  of  the 
dichromate.  G.  S. 

Anhydrous  Molybdates.  I.  Erich  Groschuff  {Zeitsch.  anorg. 
Chem.,  1908,  58,  113— 119).— Molybdic  anhydride,  MoOg,  melts  with- 
out decomposition  at  791°.  The  observation  of  Boeke  (Abstr.,  1906, 
ii,  750)  that  anhydrous  sodium  molybdate,  NaoMoO^,  exists  in  four 
modifications  is  confirmed. 

The  freezing-point  curve  of  mixtures  of  sodium  molybdate 
and  molybdic  anhydride  shows  a  well-defined  maximum,  corresponding 
with  the  composition  of  sodium  dimolybdate,  Na^MooO^  (prismatic 
crystals),  m.  p.  612°,  and  two  eutectic  points  at  551°  and  73  mol.  % 
and  495°  and  24-5  mol.  %  of  sodium  molybdate  respectively.      G.  S. 

Determination  of  the  Molecular  Weight  of  Uranous 
Oxide.  William  Oechsner  de  Coninck  {Bull.  Acad.  roy.  Belg., 
1908,  163 — 164). — The  determinations  were  made  by  decomposing 
uranyl  chloride,  UO2CI2,  by  means  of  a  current  of  hydrogen.  The 
results  obtained  ranged  in  one  set  of  experiments  between  270'1 
and  270-4.  In  others,  numbers  lying  between  i_271  and  272  were 
obtained.  T.  A.  H. 

Colloidal  Zirconium.  Edgar  Wkdekind  [with  S.  Judd  Lewis] 
{Zeitsch.  Chem.  Ind.  Kolloide,  1908,  2,  289—293.  Compare  Abstr., 
1905,    ii,    596). — Colloidal    zirconium    (Berzelius)    was    prepared    by 
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heating  potassium  zirconium  fluoride  with  potassium  in  a  special 
apparatus  in  absence  of  air,  the  product  was  washed  successively  with 
warm  alcohol  and  warm  water,  then  treated  with  dilute  hydrochloric 
acid,  and  successive  quantities  of  water  added  to  it  on  a  filter.  At 
first  an  acid  solution  passed  through,  but  later  a  neutral  colloidal 
sokition  of  the  metal  was  obtained.  When  the  precipitate  no  longer 
yielded  a  colloid  on  washing,  this  property  could  be  re-impai*ted  to  it 
by  renewed  treatment  with  acid. 

The  colloidal  solution  ^hus  obtained  is  greyish-white  by  transmitted, 
and  black  and  opalescent  by  reflected,  light ;  it  is  relatively  stable  to- 
wards acids,  but  is  reprecipitated  by  alkalis  and  by  salts  which  become 
alkaline  by  hydrolysis.  The  effect  of  a  large  number  of  electrolytes 
on  the  stability  of  the  solution  is  described.  The  particles  are 
positively  charged.  The  appearance  of  the  solution  when  examined 
with  the  ultramicroscope  is  very  much  like  that  of  colloidal 
platinum. 

The  product  is  by  no  means  pure,  containing  more  or  less  oxide. 
When  prepared  by  the  original  method  of  Berzelius,  it  only  contains 
about  36%  of  the  metal  and  much  oxide,  but  by  a  modified  method  a 
product  containing  up  to  70%  of  the  metal  was  obtained.  G.  S. 

Sulphur  Compounds  of  Thorium.  Andrj^  Duboin  {Compt. 
rend.,  1908,  146,  815 — 817). — Thorium  chloride  containing  a  trace 
of  the  oxychloride  is  obtained  by  passing  chlorine  mixed  wiih  carbon 
tetrachloride  vapour  over  heated  thoria.  When  a  mixture  of  this 
chloride  with  excess  of  sodium  or  potassium  chloride,  contained  in  a 
porcelain  boat,  is  heated  in  a  current  of  dry  hydrogen  sulphide,  the 
product,  after  washing  out  the  alkali  chloi-ide,  consists  chiefly  of 
brown,  micaceous  lamellte,  together  with  small  quantities  of  yellow 
crystals  and  of  an  amorphous  substance.  The  brown  lamelltB,  which 
can  be  isolated  by  means  of  a  sieve,  are  composed  of  thorium  sulphide, 
ThSg  ;  they  act  very  slightly  on  polarised  light,  and  have  D^  6-7.  By 
treating  the  sittings  with  nitric  acid  at  40°,  the  brown  lamellie  are 
violently  attacked  and  dissolved,  leaving  the  yellow  crystals,  which 
are  only  acted  on  very  slowly.  The  latter  consist  ot  thorium  oxysid- 
phide,  Th(;S  ;  they  are  uniaxial  and  optically  negative,  and  have  Id^  8-42. 

E.  H. 

Vanadium-Iron  Alloys.  Eudolf  Vogel  and  Gustav  Tammann 
{Zeitsch.  anory.  Ghem.,  1908,  68,  73— 82).— The  alloys  used  in  the 
investigation  were  prepared  by  an  alumino-thormal  method.  As  it 
was  found  impo.ssible  to  obtain  alloys  rich  in  vanadium  by  fusing  the 
latter  with  alloys  rich  in  iron,  the  fwruier  alloys  were  propartd  by 
alumino-theruial  reduction  of  mixtures  of  feiriu  oxide  and  vanadium 
pentoxide  in  a  ci  ucible,  the  interior  of  which  was  lined  with  so-called 
"fusible"  magnesia.  When  the  lining  was  not  used,  the  mixture 
dissolved  iibout  7%  of  silidbn  from  the  walls  of  the  vessel,  and  these 
impure  alloys  were  also  investigated.  The  higher  temperatures  were 
determined  with  a  Wanner  pyrometer. 

The  freezing-point  curve  of  the  almost  pure  alloys  of  iron  and 
vanadium  falls  from   the  melting  point  of  iron   to  a  minimum   at  32% 
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of  vanadium,  and  then  rises  to  the  melting  point  of  the  latter  element 
(1750  ±30°).  Except  at  the  minimum,  the  crystallisation  intervals 
are  considerable,  and,  as  the  alloys  are  homogeneous  throughout,  the 
metals  form  a  complete  series  of  mixed  crystals.  The  behaviour  of 
the  alloys  containing  silicon  is  considerably  more  complicated  ;  the 
minimum  on  the  freezing-point  curve  is  lower,  and  at  1380°  there  is  a 
break  in  miscibility  from  55  to  90%  of  vanadium.  In  the  alloys  con- 
taining 20  to  52%  of  vanadium,  there  is  a  transition  between  llOO*' 
and  1250°,  the  nature  of  which  has  not  been  elucidated. 

The  vanadium  steels,  except  those  very  rich  in  iron,  are  hard  and 
fairly  brittle,  but  can  be  filed  and  hammered.  The  presence  of  silicon 
greatly  increases  the  hardness  and  brittleness.  Pure  vanadium-iron 
alloys  are  acted  on  by  nitric  acid,  but  those  containing  silicon  only  by 
hot  aqua  regia.  G.  S. 

Decomposition  of  Antimony  Hydride.  Alfred  Stock,  Eusebio 
EcHEANDiA,  and  Paul  R.  Voigt  {Ber.,  1908,  41,  1309—1318.  Com- 
pare Abstr.,  1907,  ii,  180,  181). — The  earlier  investigation  was  carried 
out  at  25°,  and  the  present  paper  deals  with  the  decomposition  at  0°, 
50°,  and  75°  in  order  to  test  whether  the  adsorption  equation  M=aCP 
also  held  good  for  these  temperatures  and  also  to  ascertain  if  the  con- 
stant, J),  increased  with  the  temperature  to  approximately  unity,  or  if 
the  quantity  absorbed,  J/,  becomes  proportional  to  the  concentration  of 
the  hydride,  C.  The  alteration  in  the  velocity  of  decomposition 
may  be  represented  by  the  equation  A  =  l/C\'~^}  t  being  the  time. 

The  experiments  were  carried  out  in  the  same  manner  as  before, 
the  only  alteration  being  the  substitution  of  a  mirror  scale  for  the 
cathetometer,  as  at  the  higher  temperatures  employed  rapid  decom- 
position and  therefore  rapid  alterations  in  pressure  occurred.  The 
correction  for  the  departure  from  Boyle's  Law  due  to  molecular 
attraction  at  760  mm.  was  found  to  be  13"2  mm.  at  0°,  10"8  mm.  at 
25°,  8-2  mm.  at  50°,  and  6-2  mm.  at  75°. 

From  the  values  obtained,  the  following  conclusions  are  drawn  :  (1) 
that  the  alteration  in  the  velocity  of  the  reaction  found  at  all  four 
temperatures  is  in  agreement  with  the  equation  A  =  l/C^  "•'';  (2)  that 
the  constant  p  increases  with  rise  in  temperature,  and  (3)  that  the 
observed  phenomena  ai^e  in  agreement  with  the  view  that  the 
decomposition  occurs  in  the  adsorption  layer. 

The  temperature-coelficients  for  0—10°,  30—40°,  and  60—70°  have 
been  calculated  to  be  2-05,  1-80,  and  1'66.  VV.  R. 

Compounds  of  Antimony  Sulphate  with  Metallic  Sulphates. 
August  Gutmann  (Arch.  Pharm.,  1908,  246,  187 — 190.  Compare 
Abstr.,  1899,  ii,  33;  Metzl,  Abstr.,  1906,  ii,  174;  Weinland  and 
Kuhlj  Abstr.,  1907,  ii,  626 — 627). — Double  sulphates  of  antimony  and 
the  commoner  alkali  metals  have  already  been  described  [Joe.  cit.),  and  in 
the  present  paper  compounds  of  the  same  type  containing  the  rarer 
alkali  metals  lithium,  rubidium,  caesium  or  silver,  and  thallium  are  de- 
scribed. J'hey  are  obtained  by  adding  antimony  oxide  to  a  solution  of  the 
sulphate  of  the  other  metal  in  dilute  sulphuric  acid,  have  the  general 
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formula  SbM'(SOj)o,  crystallise  for  the  most  part  in  colourless  needles, 
and  are  slowly  decomposed  by  water,  yielding  basic  salts.     T.  A.  H. 

Action  of  Sugars  on  Gold  Chloride  Solutions.  Ludwig 
Vanino  {Chem.  Zentr.,  1908,  i,  446 — 447  ;  from  Zeitsch.  Chem.  Ind. 
Kolloide,  1907,  2,  51—53.  Compare  Abstr.,  1906,  ii,  618).— In 
diffused  daylight  the  addition  of  AuOl3,HCl,2H20  to  a  dilute  sugar 
solution  causes  a  blue  coloration,  owing  to  inversion  of  the  sugar  and 
formation  of  colloidal  gold.  This  change  takes  place  more  slowly  in 
the  dark,  and  when  illuminated  by  a  mercury  lamp  a  violet  colour  is 
rapidly  produced,  metallic  gold  separating  on  the  surface.  When 
warmed,  the  violet  colour  first  produced  changes  to  red,  whilst  in 
presence  of  larger  quantities  of  gold  a  permanent  violet-blue  colour  is 
obtained.  Sodium  hydroxide  gives  a  red  coloration,  whilst  acids  cause 
the  gold  to  separate  in  the  ordinary  form.  AuCl3,]SraCl,2HoO 
produces  slightly  different  colorations.  Twice  distilled,  sterilised 
water  was  u.sed,  ordinary  distilled  water  being  found  to  reduce  gold 
solutions.  J.  V  .E. 

Platinum-Thallium  Alloys.  L.  Hackspill  {Com.pt.  rend.,  1908, 
146,  820 — 822). — Spongy  platinum  thrown  on  to  the  surface  of  fused 
thallium  dissolves  as  easily  as  in  fused  lead.  Tlie  melting  point  of 
the  resulting  alloy  does  not  exceed  that  of  thallium  until  the  propoi'- 
tion  of  platinum  reaches  10%,  but  as  the  amount  increases  to  48  "8%  it 
rises  to  685°.  As  the  proportion  of  platinum  is  further  increased,  the 
m.  p.  at  first  falls  slightly,  but  then  rises  continuously,  reaching  855° 
for  65%  and  afterwards  exceeding  1000°.  Micrographic  examination  of 
the  alloys  ricli  in  thallium  shows  that  they  consist  of  very  brilliant  white 
crystals,  easily  polished,  surrounded  by  a  darker,  very  soft  eutectic.  As 
the  composition  approximates  to  the  formula  TlPt  (48"8%  Pt),the  number 
and  size  of  the  crystals  increase  until  they  constitute  the  entire  alloy. 
Alloys  still  richer  in  platinum  are  susceptible  of  a  higher  polish  ;  their 
siu-face  appears  homogeneous,  but  their  composite  character  is  shown 
on  oxidation  in  a  Bun.sen  flame. 

The  alloy  PtTl  is  obtained  in  the  form  of  steel-gre)',  prismatic 
needles  by  the  gradual  action  of  nitric  acid  (10%)  on  alloys  containing 
less  than  10%  of  platinum.  It  has  D'^  15-65  ;  hardness  3  (Mohs' 
scale);  m.  p.  685°,  and  specific  heat,  0-0450.  It  loses  a  little  thallium 
on  continued  heating  above  the  melting  point,  but  does  not  give  pure 
platinum  even  on  prolonged  fusion  in  the  oxyhj'drogen  flame.  The 
alloy  is  attacked  by  the  hilogens,  and  dissolved  by  warm  aqua  rogia  ; 
the  latter  on  boiling,  however,  gives  the  insoluble  thalli\im  platini- 
chlorido.  It  is  not  att.ackeil  by  hydrochloric  acid,  and  only  super- 
ficially acted  on  by  sulphuric  and  nitric  acids  and  by  pot;xssi>ini 
hydrogen  sulphate.  It  resists  the  action  of  the  fused  alkali  carbonato.s, 
and  is  only  very  slowly  attacked  l)y  .sodium  peroxide.  It  dissolves 
easily  in  fused  zinc,  lead,  or  .silver,  and  forms  an  amalgam  witli 
mercury.  Its  quantitative  analysis,  rendered  very  dillicult  by  it.s 
properties,  was  effected  by  cupellation  with  four  times  its  weight  of 
silver  and  three  times  its  weight  of  load. 
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The    coiupouml    PtTI    is    very   similar,   especially    in    its    physical 
properties,  with  the  alloy  PtPb  (Doei'inckel,  Abstr.,  1907,  ii,  785). 

E.  H. 


Mineralogical    Chemistry. 


Origin  of  Jet.  Percy  E,  Spielmann  {Cliem.  News,  1908,  97, 
181 — 183.  Compare  ibid.,  94,  281). — Determinations  of  the  heating 
values  and  chemical  composition  lead  the  author  to  the  conclusion 
that  jet  must  be  classed  with  cannel  coal  rather  than  with  lignite. 
When  jet  is  extracted  with  carbon  disulphide,  about  7%  of  a  thick, 
dark  brown  oil,  smelling  like  petroleum,  is  obtained.  Having  this  in 
mind,  the  suggestion  is  made  that  the  particles  of  jet  may  be  surrounded 
by  a  film  of  the  petroleum-like  substance,  causing  the  difference 
between  the  electrifying  power  of  jet  and  that  of  cannel  coal.  The 
attempt  of  Mcintosh  {Chem.  News,  1906,  94,  314)  to  connect  closely 
jet  and  amber  is  criticised.  J.  V.  E. 

Stephanite  Crystals  from  Arizpe,  Sonora,  Mexico.  William 
E.  Ford  (ylmer.  /.  Sci.,  1908,  [iv],  25,  244— 248).— A  description  is 
given  of  some  large  crystals,  2 —  3  cm.  across,  and  of  some  smaller 
twinned  crystals  with  a  rich  development  of  faces.  Analysis  agrees 
with  the  usual  formula  dAg.^SjSboSg. 

Ag.  Sb.  S.  Total. 

68-36  15-30  16-33  99-99 

L.  J.  S. 

Helium  in  Minerals  Containing  Uranium.  Fred.  Bordas 
{Compt.  rend.,  1908,  146,  896—898.  Compare  this  vol.,  ii,  430).— 
By  employing  the  method  already  described,  the  author  finds 
that  uraniferous  minerals  do  not  lose  helium  until  heated  above  250°. 
It  is  thus  possible  to  remove  moisture  from  the  finely-divided  mineral 
without  incurring  appreciable  loss  of  helium.  This  gas  was  found  to 
be  absent  in  some  highly  radioactive  pitchblende  which  had  been  kept 
in  closed  bottles  for  several  years ;  chemical  analysis,  moreover,  failed 
to  detect  uranium  in  these  specimens.  Helium  was  found  in  abund- 
ance, associated  with  uranium,  in  samarskite,  euxenite,  nai?gite, 
yttiotantalite,  and  annerodite.  In  less  abundance  it  was  present  in 
wiihlerite,  pyrochloro,  polycrase,  trogerite,  xenotime,  gummite,  thorite- 
orangite,  and  niobite-columbite.  Minerals  containing  well-defined  or 
crystalline  salts  of  uranium  do  not  liberate  helium.  Examples  of  this 
class  are  torbernite,  autunite,  and  carnotite.  Helium  has  been 
characterised  by  the  line  d  —  5878  in  native  bismuth  from  Saxony. 

W.  O.  W. 

Physicochemical  and  Mineralogical  Investigations  of  the 
Occurrence  of  Bromine  and  Iodine  in  the  Potassium  Salt 
Deposits.  H.  E,  Bo  eke  {Sit:iungsber.  K.  Akad.  Wiss.  Berlin,  1908, 
439 — 441). — The    part    played    by    bromides    and     iodides    in     the 
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crystallisation  of  the  halogen  salts  of  sodium,  potassium,  and  magnesium 
has  been  examined. 

Magnesium  chloride  and  magnesium  bromide  hexahydrates  form  a 
complete  series  of  mixed  crystals ;  potassium  chloride  and  bromide 
exhibit  the  same  phenomenon.  Carnallite  and  bromo-carnallite  both 
belong  to  the  rhombic  system,  bat  show  considerable  crystallographic 
differences.  They  represent  an  isodimorphous  pair,  for  which  the 
interval  between  the  two  series  of  crystals  is  very  small.  At  25°,  a 
solution  in  which  the  molecular  ratio  of  the  bromine  compound  to  the 
sum  of  the  bromine  and  chlorine  compounds  is  0'302  is  in  equilibrium 
with  the  two  kinds  of  mixed  crystals. 

Sodium  chloride  shows  little  tendency  to  form  mixed  crystals  with 
sodium  bromide,  but  from  a  solution  in  which  the  molecular  ratio  of 
bromide  to  the  sum  of  bromide  and  chloride  is  greater  than  0  82, 
mixed  crystals  of  the  dihydrated  salts  are  obtained  which  are  iso- 
morphous  with  sodium  bromide  dihydrate. 

The  formation  of  mixed  crystals  containing  potassium  chloride  and 
bromide  and  crystals  containing  carnallite  and  bromocarnallite  is  not 
influenced  by  the  presence  of  large  quantities  of  sodium  chloride. 
The  presence  of  considerable  quantities  of  magnesium  chloride 
increases  the  tendency  of  sodium  chloride  and  potassium  chloride  to 
take  up  the  corresponding  bromides  from  solution. 

These  results  agree  with  the  observation  that  the  percentage  of 
bromide  in  the  different  Stassfurt  layers  is  approximately  proportional 
to  the  quantity  of  carnallite  present.  The  chlorides  above  mentioned 
do  not  yield  mixed  crystals  with  the  corresponding  iodides.  The 
iodide  present  in  the  Stassfurt  mother  liquors  must  therefore  have 
accumulated  in  these  and  have  been  decomposed  by  oxidation  in 
contact  with  the  air.  H.  M.  D. 

Decomposition  of  Dolomite.  Nicholas  Knight  {Chem.  News, 
1908,  97,  217). — The  dolomite  of  Iowa  and  other  sections  of  the 
country  belonging  to  the  Niagara  period  of  the  Upper  Silurian 
undergoes  disintegration  whei'e  exposed  to  air.  Tlie  following  figures 
were  obtained  on  analysis  of  the  massive  (I)  and  the  disintegrated 
(II)  rocks : 

SiOj.  FeaOj.  AljOj.  CixCO^.  MgCOg.  Total. 

I.     0-83  0-34  0-25  53-62  44-96  lOO'OO 

II.     0-56  0-74  48-43  50-66  100-00 

The  disintegrated  rock  is  overlaid  by  a  clay,  which  has  pi'obably 

been  formed  by  further  slow  decomposition  of  the  dolomite.  Analysis 
gave  : 

SiO..  FeaOj.  AI2O,,.  CaO.  MgO.  H2O.  Total. 

16-68  60-87  6-18  0-22  003  1714  101-12 

G.  Y. 

Manganese  Ore  Deposits  of  the  Queluz  District,  Brazil. 
Orville  A.Derby  {Amer.  J.  S«i.,  1908,  [iv],  25,  213— 216).— The 
extensive  deposits  of  manganese  ore  (psilomelane  ?)  in  the  Queluz 
district    of    Minas    Geraes   were    formerly  considered   by  the   author 
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(Abstr.,  1901,  ii,  558)  to  have  been  derived  by  the  weathering  of  rocks 
rich  in  manganese  garnet  (spessartite).  A  recent  visit  to  the  quarries, 
after  the  surface  material  has  been  removed,  proves,  however,  that  the 
rock  from  which  the  black  manganese  oxide  has  been  derived  consists 
largely  of  manganese  carbonate.  This  is  a  dark-coloured  rock  (anal. 
I  and  II  by  E.  Hussak)  resembling  a  limestone,  and  consisting  of 
rhodochrosite  (?),  tephroite,  and  spessartite,  with  a  little  rhodonite  : 
CO,.  SiO.,.  MnO.  Al^O,.         FeoO,.  CaO.  MgO. 


I.  22-62 

11-80 

47-52 

7-50 

3-76 

6-27 

I.     4-59 

27-67 

57-48 

1-41             2-48 

1-82 

4-60 

L.  J.  S. 

Two  New  Boron  Minerals  of  Contact-Metamorphic  Origin. 
A.  Knopf  and  Waldemar  T.  Schaller  {Amer.  J.  Sci.,  1908,  [iv],  25, 
323 — 331). — The  Alaskan  deposits  of  tin  ore,  situated  in  the  extreme 
western  part  of  the  Seward  Peninsula,  are  genetically  associated  with 
granitic  masses  intrusive  into  limestones ;  the  latter  have  been 
intensely  metamorphosed  by  contact  and  pneumatolytic  action,  with 
the  production  of  tourmaline  and  various  other  minerals,  including 
the  two  new  species  now  described. 

Hulsite  occurs  abundantly  with  idocrase,  magnetite,  garnet,  and 
fluorite  in  a  matrix  of  coarse,  white  calcite ;  it  has  a  black  colour  and 
streak  with  a  strong  sub-metallic  lustre,  and  is  opaque ;  the  tabular 
crystals  are  piobably  orthorhombic,  and  possess  a  good  prismatic 
cleavage,  the  cleavage  angle  being  57°  38' ;  D  4-28,  H  3.  The 
mineral  is  readily  soluble  in  hydrochloric  acid  and  in  hydrofluoric 
acid,  and  it  is  readily  fusible  before  the  blowpipe. 

Anal.  I  of  pure  non-magnetic  material  corresponds  with  the 
formula  7(Fe,Mg)0,Fe203,H20,4B203,  and  II  is  the  mean  of  several 
analyses  of  material  intimately  iiitergrown  with  about  20%  of 
magnetite.  In  these  analyses,  the  iron  was  determined  volumetrically, 
since  when  precipitated  for  gravimetric  determination  it  carries  down 
some  of  the  boric  acid  ;  it  was  also  found  that,  when  the  mineral  is 
ground  to  a  fine  powder,  some  of  the  ferrous  iron  is  oxidised,  and  the 
material  absorbs  water  from  the  air  : 


FeO. 

MgO. 

Fe^Os. 

HoO. 

B2O3. 

Insol. 

Total. 

I. 

33-27 

10-17 

17-83 

[1-81] 

[27-42] 

10-00 

100-00 

II. 

34-44 

8-48 

27-64 

1-66 

25-27 

2-24 

99-73 

III. 

44-48 

1-44 

16-72 

2-03 

20-89 

14-35 

99-91 

r 


Paigeite  occurs  with  tourmaline,  fluorite,  idocrase,  mispickel,  &c.,  in 
the  metamorphosed  limestone.  It  is  coal-black,  lustrous,  and  opaque, 
and  presents  the  form  of  matted  fibres  and  long  needles  with  a  foliated 
appearance;  D  471,  H  3,  The  mineral  is  readily  soluble  in  hydro- 
chloric acid  and  in  hydrofluoric  acid.  Anal.  Ill  corresponds  with 
the  formula  6(Fe,Mg)0,Fe203,H20,3B203. 

The  two  minerals,  although  very  similar  in  composition,  are  strikingly 
different  in  physical  characters.  Related  minerals  are  ludwigite 
(4[Fe,Mg]0,Fe^03,B203),  pinakiolite,  and  warwickite.  L.  J.  S. 

Tungstite  and  Meymacite.  Thomas  Leonard  Walker  {Amer. 
J.  Sci.,  1908,  [iv],  25,  305— 308).— A  heavy,  golden-yellow  miner.1l 
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with  a  i-esinous  lustre,  and  apparently  an  alteration  product  of 
wolframitp,  occurs  in  veins  of  gold  quartz  near  Salmo,  in  British 
Columbia.  It  is  traversed  by  darker-coloured  veins,  and  encloses 
specks  of  gold  and  other  impurities.  Minute  crystals  from  cavities 
possess  a  perfect  cleavage  in  one  direction,  perpendicular  to  which  is  a 
bisectrix  of  the  optic  axes.  The  portion  of  the  material  dissolved  by 
ammonia  or  sodium  hydroxide  contains  80  08%  WO3,  and  a  bulk 
analysis  gave  : 

WO3.  CaO.  FeO.  FejOs.  H.,0.  Total. 

86-20  0-54  [1-21]  414  7-72  99-81 

This  corresponds  with  86-29%  WOgjlI.^O,  together  with  some 
scheelite,  wolframite,  and  limonite.  The  sp.  gr.  calculated  for  the 
pure  material  is  5-517. 

These  results  indicate  that  the  mineral  is  related  to  the  meymacite 
of  A.  Carnot  (1874),  for  which  the  formula  is  given  as  W03,2H20 
(although  the  water  shown  in  the  three  analyses  varies  from  6-85  to 
12-93%,  and  6%  Ve^O^  is  present).  It  is  pointed  out,  however,  that  the 
tungstite  of  B.  Silliman  (1822)  has  never  been  analysed,  and  that  the 
crystallographic  constants  quoted  for  this  lefer  to  the  artificial 
anhydrous  oxide.  It  is  therefore  suggested  that  tungstite  and 
meymacite  are  identical,  being  hydrated  tungstic  oxide,  and  that  the 
former  name  be  the  one  adopted.  L.  J.  S. 

Barytes  from  the  Binnenthal,  Switzerland.  Heinkich 
Baumhauer  and  Charles  Otto  Tkechmann  {Zeiisch.  Kryst.  Min., 
1908,  44,  609—617). — Crystallographic  descriptions  are  given  of  four 
types  of  crystals  of  barytes  from  the  white,  crystalline  dolomite  of  the 
Binnenthal.  Crystals  of  oue  of  these  types  resemble  those  described 
by  Neminar,  in  1876,  as  "  barytocelestite."  These  contain  98-15% 
BaSO^,  and  on  ignition  there  was  a  loss  of  1-321%,  due  to  the  presence 
of  liquid  enclosures ;  no  trace  of  strontium  is  present.  The  existence 
of  barytocelestite  at  this  locality  is  very  doubtful.  L.  J.  S. 

A  New  Mineral  from  the  French  Congo.  Alfred  Lacroix 
{Compt.  rend.,  1908,  146,  722 — 725). — Associated  with  the  crystals  of 
dioptase  from  Mindouli,  in  the  French  Congo,  is  a  blue,  librous  copper 
silicate,  which  forms  botryoidal  masses  or  fibrous  veins  in  limestone. 
The  fibres  are  oj^tically  biaxial  and  a})parently  positive,  and  extinguish 
parallel  to  their  length.     Analysis  by  F.  Pisani  gave  : 


8iO,,. 

CuO. 

FeO. 

H2O. 

Total. 

Sp.  gr. 

37-l() 

59-20 

trace 

4-50 

100-86 

3-36 

This  gives  the  formula  5HoO,15CuO,12SiOo,  which  may  be  written 
as  a  basic  motasilicate,  H2(CuOn)jjCu-(SiOj)j2.  The  water  is  expelled 
only  at  a  red  heat.  The  new  mineral,  for  which  the  name  plancheite 
is  proposed,  also  differs  from  dioptase  in  being  more  dillicultly  decom- 
posed by  acids  and  without  the  separation  of  gelatinous  silica. 

The  copper  deposits  at  Mindouli  consist  of  masses  and  veins  of 
argentiferous   copper-glance  in   limestone  ;   near    the    surface,  various 
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secondary  minerals,  malachite,  dioptase,  native  silver,  chrysocoUa, 
cuprite,  cerussite,  wulfenite,  pseudomalachite,  pyromorphite,  &c.,  are 
present.  L.  J.  S. 


Physiological    Chemistry. 


Cutaneous  Respiration.  Giuseppi  Franchini  and  Luigi  Pketi 
{Biochem.  Zeitsch.,  1908,  9,  442 — 452). — Experiments  were  carried  out 
on  the  arms  and  hands  of  the  investigators.  The  paits  of  the  body 
under  investigation  were  enclosed  in  a  cylinder  containing  oxygen. 
The  apparatus  was  so  arranged  that  the  amount  of  gas  at  the  begin- 
ning and  the  end  of  the  experiments,  which  lasted  one  hour,  could  be 
accurately  estimated.  The  gas  was  analysed  both  at  the  beginning 
and  the  end,  and  the  absorbed  oxygen  and  excreted  carbon  dioxide 
determined.  It  was  estimated  that  the  whole  body  absorbs  at  36°  5*5 
litres  of  oxygen  in  twenty-four  hours,  that  is,  about  \%  of  the  quantity 
absorbed  in  pulmonary  respiration.  The  amount  of  carbon  dioxide 
excreted  was  calculated  to  be  4*8  litres,  also  about  1%  of  that  due  to 
pulmonary  respiration.  S.  B.  S. 

Respiratory  Metabolism  of  the  Isolated  Spinal  Cord  of  the 
Frog.  Hans  Winteestein  {Zentr.  Physiol,  1908,  21,  869—873).— 
The  fresh  spinal  cord  of  the  frog  was  stimulated  in  Thunberg's  micro- 
respirometer,  and  found  to  have  a  high  respiratory  exchange  ;  per  unit 
of  weight,  it  is  two  to  three  times  greater  than  that  of  the  body  as  a 
whole.     Strychnine  poisoning  causes  no  increase.  W.  D.  H. 

Nature  of  the  Combination  of  Gases  in  Blood  and  its 
Constituents.  Preliminary  Notice.  Wolfgang  Ostwald  {Zeitsch. 
Chem.  Ind.  Kolloide,  1908,  2,  294 — 301). — On  the  basis  of  the  experi- 
mental data  of  Loewy  and  others,  it  is  shown  that  for  the  taking  up  of 
carbon  dioxide  by  solutions  of  haemoglobin  and  by  blood,  and  of 
oxygen  by  blood,  the  laws  of  absorption  are  closely  followed,  and  the 
conclusion  is  therefore  drawn  that  the  fixation  of  gases  by  blood  and 
its  constituents  is  mainly  a  physical  process,  connected  with  the  large 
surface  of  the  colloidal  particles.  G-.  S. 

Blood-formation  in  Spleen  and  Liver  in  Experimental 
Anaemia.  A.  von  Domarus  {Arch.  ex]?.  Path.  Pharm.,  1908,  58, 
319 — 342). — By  protracted  poisoning  with  phenylhydrazine,  pyro- 
gallol,  &c.,  organic  changes  are  produced  in  rabbits  which  resemble  those 
seen  in  pernicious  anaemia  in  man.  These  changes  (in  bone  marrow, 
spleen,  blood  corpuscles,  &c.)  do  not  occur  in  acute  poisoning ;  they  are 
most  marked  in  embryonic  animals,  and  are  an  expression  of  the 
inability  of  the  blood-forming  organs  to  cope  with  the  increased 
destruction^of  blood  corpuscles.  W.  D.  H, 
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Are  the  Antigen  and  the  Amboceptor-fixing  Substance  of 
the  Blood  Corpuscles  Identical  ?  J.  Forssman  {Biochem.  Zeitsch., 
1908,  9,  330— 352).— According  to  Ehrlich's  theory,  the  ambo- 
ceptor-fixing substance,  and  the  substance  which  on  injection  pro- 
duces haemolysis  (antigen),  should  be  identical.  This  is  not  in  accord 
with  the  results  obtained  previously  by  Bang  and  Forssmann.  Experi- 
ments were  therefore  carried  out  to  separate  the  antigen  from  the 
amboceptor-fixing  substance.  The  former  appears  to  be  simpler  than 
the  latter,  as  it  resists  h'"'ating.  It  was  thought  therefore  that  separation 
might  be  accomplished  by  dialysis.  To  test  this  hypothesis,  blood- 
stromata  of  ox  were  suspended  in  saline,  and  the  mixture  enclosed  in  a 
collodium  capsule,  which  was  implanted  in  the  peritoneal  cavity  of  a 
rabbit.  Several  such  experiments  were  carried  out,  but  only  in 
a  certain  number  of  cases  was  a  hsemolytic  serum  produced.  In 
all  these  cases  it  was  found  that  the  contents  of  the  capsule  had 
become  contaminated  with  bacteria,  which  apparently  caused  the 
separation  of  the  antigen  from  the  stromata  ;  the  former  dialysed 
through  the  capsule  and  produced  the  lysin.  A  similar  result  could  be 
produced  from  sterile  capsules  by  the  addition  of  steapsin.  In  some 
cases,  where  the  capsule  had  remained  for  a  sufiicient  length  of  time  in 
the  peintoneum,  the  contents  lost  their  hiemolysin-producing  powers 
(as  tested  by  injection  into  another  rabbit),  and  the  antigen  had  entirely 
dialysed  out.  The  residue,  however,  when  treated  with  a  mixture  of 
inactivated  (by  heat)  haemolytic  serum  (amboceptor)  and  normal  serum 
(complement)  deprived  this  of  its  htemolytic  power  ;  the  centrifuged 
solid  stromata  became  strongly  hsemolytic,  and  these  had  combined 
with  the  amboceptor.  The  antigen  and  amboceptor-fixing  substances 
are  thei-efore  not  identical.  S.  B.  S. 

Decomposition  of  Blood  Platelets,  Blood  Coagulation,  and 
Muscle  Coagulation.  K.  Burkkr  {Chem.  Zentr.,  19(i8,  i,  537  ;  from 
Zentr.  t'hysioL,  1907,21,  651).— The  statement  of  Pfluger  {PJluger's 
Archiv,  1904,  102,  36)  that  the  breaking  down  of  blood  platelets  ia  deter- 
minative of  blood  coagulation,  and  the  fate  of  the  other  constituents 
of  the  blood  have  been  investigated.  By  investigating  the  influence  of 
the  same  substance  on  muscle  coagulation,  it  is  shown  that  parallel 
with  the  effect  on  the  decomposition  of  blood  platelets  and  the  blood 
coagulation  there  is  an  increased  stimulation  of  the  muscle. 

J.  V.  E. 

The  Behaviour  of  Certain  Polypeptides  towards  the  Red 
Corpuscles  and  Platelets  of  Ox-Blood.  Ejiil  Auderualden 
and  Wilfred  H.  Man  waking  {Zeitsch.  physiol.  Chem.,  1908,  55, 
377 — 383). — The  red  coipuscles  were  obtaini^d  free  from  plasma  by 
washing  with  salt  solution  in  the  centrifuge.  The  platelets  were 
obtained  by  fractional  centrifngali.sation.  'L'he  results  a^rroe  with 
those  previously  obtained  with  horses'  blood  (Abstr.,  1907,  ii,  889). 
Irregular  results  given  by  the  platelets  are  attributed  to  the  ditliculty 
experienced  in  obtaining  them  pure.  W.  1).  11. 

Researches  in  Phagocytosis.  Uaktog  J.  Hamburger  and 
Ebel  Hekma  {Biochem.  Zeitsch.,  1908,  9,  275—306.  Compare  Abstr., 
this   vol.,   ii,   205). — Loeb  found  that  pure   sodium   chloride   had   a 
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poisonous  action  on  the  eggs  of  certain  mirine  animals,  but  this  is  not 
so  !or  phagocytes  in  a  0'9%  solution  of  the  salt ;  phagocytosis  is  about 
equally  active  in  this  solution  and  in  serum.  Diminution  of  the 
hydroxyl  ions  in  serum  by  adding  acid  depresses  phagocytosis ; 
increase  beyond  a  ceitain  point  has  the  same  effect.  In  solutions  of 
sodium  chloride,  these  effects  are  more  marked.  Fluorine,  citric  acid 
ions,  and  sulphurous  acid  ions  are  harmful.  Potassium  chloride  also 
lessens  phagocytosis,  the  leucocytes  being  permeable  to  potassium  ions. 
Calcium  ions  favour  _  phagocytosis  ;  an  addition  of  0'005%  calcium 
cliloride  increases  it  by  22%.  W.  D.  H. 

The  Biology  of  Phagocytes.  Influence  of  Haemoglobin, 
&CT.,  on  Phagocytosis.  Hartog  J.  Hamburger  and  Ebel  Hekma 
{Biochem.  Zeitsch.,  1908,  9,  512 — 521). — The  phagocytic  power  was 
determine<l  by  estimating  the  percentage  of  the  leucocytes  in  serum  or 
aqueous  suspension  which  had  taken  up  added  charcoal  particles.  It 
was  found  that  free  hsemoglobin  in  concentrations  greater  than 
actually  occur  in  life  (in  pathological  cases)  exerts  no  action  on  the 
phagocytic  powei'.  Crede  colloidal  .silver,  in  concentrations  of  0'02% 
and  more,  exerts  an  inhibitory  influence.  Quinine  also  exerts  a 
marked  inhibitory  influence,  even  in  concentrations  of  0'005%.  This 
observation  is  of  practical  importance,  as  the  administration  of  1  gram 
of  quinine  hydrochloride  can  occasion  a  blood-content  of  0*01%  of  the 
salt.  The  serum  of  a  different  species  from  that  from  which  the 
leucocytes  have  been  obtained  can  also  diminish  the  phagocytic  action. 
Urea,  even  in  2%  concentration,  is  without  influence.  S.  B.  S. 

The  Behaviour  of  Certain  Polypeptides  towards  the 
Plasma  of  Ox- Blood.  Emil  Abderhalden  and  James  S. 
McLester  {Zeitsch.  jjhysiol.  Chem.,  1908,  55,  371 — 376). — Oxalate 
plasma  was  prepared  from  ox-blood  and  freed  from  formed  elements 
by  the  centrifuge.  It  does  not  split  glycyl-^tyrosine,  although  the 
corpuscles  do  so.  If,  however,  the  plasma  contains  haemoglobin, 
splitting  of  the  dipeptide  occurs.  The  plasma  splits  cZ^-alanylglycine, 
diglycylglyciue,  and  glycyl-rfd-alanine ;  the  last-named  dipeptide  is 
only  split  in  small  measure  ;  the  plasma  of  the  horse  does  not  split  it 
at  all.  W   D.  H. 

The  Influence  of  Resorbed  Salicylic  Acid  on  the  Opsonic 
Functions  of  the  Serum.  Martin  Jacoby  and  Albert  Schutze 
[Biochem.  Zeitsch.,  1908,  9,  527 — 532). — The  experiments  were  carried 
out  with  leucocytes  of  guinea  pig,  a  bouillon  suspension  of  typhus 
culture,  and  serum  of  rabbit.  A  comparison  was  always  made  with 
the  serum  of  the  same  animal  before  and  after  administration  of 
salicylic  acid.  The  phagocytic  action  in  each  case  was  determined  by 
making  film  preparation  of  the  centrifuged  leucocytes,  after  they  had 
remained  with  the  serum  and  the  suspension  of  typhus  culture.  It 
was  found  in  most  cases  that  the  administration  of  salicylic  acid 
caused  an  increase  of  phagocytic  power,  that  is,  it  increased  the 
opsonic  power  of  the  serum.  S.  B.  S. 

34—2 
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The  Action  of  Resorbed  Salicylic  Acid  in  Blood  Serum. 
Martin  Jacoby  {Biochem.  Zeitsch.,  1908,  9,  522 — 532).— Salicylic 
acid  after  ingestion  ^;er  os  appears  in  large  quantities  in  the  blood- 
It  seems  to  have  entered  into  some  form  of  combination  with  the 
serum  proteins.  If  the  serum  from  an  animal  to  which  salicylic  acid 
has  been  administered  is  half  saturated  with  ammonium  sulphate,  the 
precipitate  which  is  formed  carries  down  with  it  only  a  small  trace  of 
the  acid  ;  on  complete  saturation  with  the  salt,  a  second  precipitate  is 
obtained  which  contains  nearly  all  the  salicylic  acid.  If,  however, 
salicylic  acid  is  added  to  a  normal  serum,  it  does  not  appear  in  the 
precipitate  produced  by  complete  saturation  with  ammonium  sulphate, 
but  in  the  filtrate.  These  facts  indicate  that  the  ingested  salicylic 
acid  is  removed  from  the  digestive  tract  by  entering  into  combination 
with  serum  proteins.  It  can  be  set  free  from  this  combination  by  the 
action  of  acids.  Diluted  serum  fi'om  an  animal  to  which  salicylic  acid 
has  been  administered  gives  on  boiling  a  precipitate  which  contains 
very  little  salicylic  acid ;  the  filtrate  from  this  precipitate  on  acidifica- 
tion with  acetic  acid  gives  a  precipitate,  however,  which  is  rich  in 
salicylic  acid.  S.  B.  S. 

The  Amount  of  Albumose  in  Blood.  Ernst  Freund  {Biochem. 
Zeitsch.,  1908,  9,  463 — 488). — A  continuation  of  the  controversy -with 
Abderhalden  (see  this  vol.,  ii,  117,  305).  S.  B.  S. 

The  Lysinogen  of  the  Blood-disks.  Kenji  Takaki  (Beiir. 
chem.  Physiol.  Path.,  1908,  11,  274 — 287). — Bang  and  Forssman 
found  that  by  extracting  blood  corpuscles  or  their  stromata  with 
ether,  a  substance  is  extracted  which  produces  haemolysis  when 
injected  into  animals,  and  the  immune  substance  there  developed  is 
identical  with  that  obtained  by  injection  of  blood  corpuscles.  The 
lysin-yielding  material  (lysinogen)  is  most  easily  dissolved  by  boiling 
acetone,  in  which  it  remains  dissolved  after  cooling.  Bang  and 
Forssman  stated  that  the  material  is  not  a  protein,  and  they  were  unable 
to  identify  it  with  any  known  phosphatide  or  cerebroside.  The  present 
paper  is  a  further  attempt  to  identify  it,  and  describes  its  solubilities 
in  vai'ious  reagents  ;  the  raw  material  contains  35%  of  ash.  It  gives 
a  positive  Molisch  reaction,  and  dissolves  most  easily  in  decinormal 
alkali,  but  is  not  precipitated  by  neutralisation.  If,  however,  alkali  is 
used  for  extracting  it  directly  from  the  corpuscles,  neutralisation 
produces  a  precipitate  of  protein  which  apparently  carries  down  the 
lysinogen  with  it,  for  the  filtrate  is  inactive.  The  material  in  question 
is  certainly  not  a  protein  ;  it  contains  phosphorus  and  a  carbohydrate 
group ;  it  is  probably  a  lipoid,  but  cannot  be  identified  with  any 
known  phosphatide.  W.  D.  H. 

The  Chemical  Haemolysins.  IV.  Acids.  Albert  J.  J. 
Vandevelde  (Bull.  iSoc.  chim.  Belg.,  1908,  22,  147 — 154.  Compare 
Abstr.,  1907,  ii,  792  ;  this  vol.,  ii,  49).— The  ha^molytic  powers  of  the 
twenty-four  acids  examined  are  by  no  means  in  the  same  order  as 
their  strengths ;  some  weak  organic  acids  })roduce  ha'imolysis  at  a 
lower  normality  than  the  strongest  mineral  acids.     In  the  fatty  series. 
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the  ha3molytic  power  decreases  from  formic  to  propionic  acid,  and  tlien 
increases  again ;  formic  acid  is  an  especially  powerful  hsemolysin. 

G.  B. 

Influence  of  Certain  Proteins  and  other  Colloids  on 
Haemolysis.  Kurt  Meyee  (Arch.  Hygiene,  1908,  65,  292 — 304). — 
The  inhibition,  by  serum,  of  the  hsemolytic  action  of  soaps  (von 
Liebermann,  Abstr.,  1907,  ii,  973  ;  Noguchi,  Abstr.,  1907,  ii,  974) 
and  of  bile-salts  is  due  to  the  proteins  in  the  serum.  Haemolysis  by 
saponin  is  not  inhibited  by  these  proteins,  but  is,  on  the  other  hand, 
prevented  by  cholesterol,  which  does  not  inhibit  hsemolysis  by  soaps 
and  by  bile-salts.  In  their  inhibitory  action,  the  serum-albumin 
and  -globulin  cannot  be  replaced  by  other  colloids,  or  even  by  other 
proteins,  such  as  edestin,  caseinogen,  or  egg-albumin ;  the  inhibition 
does  not  depend  ~on  any  reduction  of  the  power  of  so^p  or  bile-salts 
for  dissolving  lipoid.  At  high  concentrations,  dextrin,  gum,  and 
gelatin  agglutinate  red  blood-corpuscles,  and  thus  render  them  more 
susceptible  to  haemolysis.  G.  B. 

The  Influence  of  Temperature  on  Motor  and  Sensory- 
Nerves  of  the  Frog.  Max  Hafbmann  (P/luger's  Archiv,  1908,  122, 
484 — 500). — The  death  temperature  of  nerves  in  cold-blooded  animals 
is  placed  by  Alcock  at  42° ;  this  is  lower  than  in  warm-blooded 
.animals,  and  is  the  temperature  at  which  the  electrical  "  sign  of  life  " 
disappears.  Brodie  and  Halliburton,  in  their  study  of  heat  contraction 
in  nerve,  found  similar  differences  in  the  two  groups  of  animals  ;  in 
the  frog,  40 — 42°  is  the  temperature  at  which  the  first  step  in 
contraction  occurs,  and  coincides  with  the  coagulation  temperature  of 
the  first  protein  in  nervous  tissues.  Miram  placed  frogs'  nerves  in 
Ringer's  solution,  and  estimated  the  death  temperature  by  the 
disappearance  of  excitability  as  judged  by  the  absence  of  contraction 
in  the  attached  muscles  when  the  nerve  was  stimulated.  He  found 
47°  to  be  the  temperature  at  which  this  disappeared,  and  associates 
death  with  the  coagulation  of  the  second  protein  in  nerve  structures. 

In  the  present  research,  the  frog's  sciatic  nerve  immersed  in 
Ringer's  solution  was  also  employed ;  the  temperature  of  this  was 
raised,  and  the  nerve  stimulated  at  intervals  ;  the  attached  gastro- 
cnemius finally  ceased  to  contract,  and  the  fatal  temperature  for 
motor  fibres  was  thus  determioed.  Similar  determinations  in  the 
case  of  the  sensory  fibres  were  made  by  keeping  the  nerve  attached  to 
the  spinal  cord,  and  recording  the  contraction  of  the  gastrocnemius 
of  the  opposite  side.  The  conclusions  drawn  are  that  a  temperature 
of  42°  leaves  the  conductivity  of  both  kinds  of  nerve  fibi'e  intact ;  a 
temperature  of  50°  is  fatal  to  both ;  temperatures  of  44 — 48°  ai-e  fatal 
to  sensory,  but  not  to  motor,  nerves.  W.  D.  H. 

Influence  of  Certain  Pood-adjuncts  on  the  Action  of  the 
Digestive  Enzymes.  K.  Togami  (Biochem.  Zeitsch.,  1908,  9, 
453 — 462). — The  influence  of  infusions  of  tea,  coffee,  and  chicory  on 
the  digestive  power  of  ptyalin,  pepsin,  and  tryp^jin  were  investigated, 
the  methods  of  Wohlgemuth  for  ptyalin  and  of  Fuld  for  pepsin  and 
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trypsin  (edestine  hydrochloride  digestion)  being  chiefly  employed. 
The  rate  of  digestion  of  the  enzyme  dissolved  in  the  infusion  was 
compared  with  the  rate  when  dissolved  in  distilled  water.  It  was 
found  that  the  infusions  in  the  strength  in  which  they  are  ordinarily 
ingested  exert  no  deleterious  action  on  the  enzymes.  In  higher  con- 
centrations they  (and  especially  tea)  exert  an  inhibitory  influence. 

S.  B.  S. 

"  Specific  Dynamic  Action "  of  Protein.  Graham  Lusk 
{Zmtr.  Physiol,  1908,  21,  861— 862).— Rubner  showed  that  by  the 
administration  of  proteins,  the  heat-production  of  the  body  is  increased 
by  30  calories  for  each  100  protein -calories.  This  is  explained  as 
follows  :  under  ordinary  conditions,  proteins  are  split  into  amiuo-acids 
in  the  intestine  without  any  production  of  heat.  If,  however,  the 
amino-acids  are  deamidised,  heat  is  lost ;  for  instance,  in  the  conversion 
of  alanine  (4372  cal.)  with  lactic  acid  (3661  cal.)  there  is  a  loss  of  16%. 
The  heat  thus  formed  may  not  be  of  importance  for  the  ordinary 
processes  of  life.  If,  however,  protein  feeding  is  followed  by 
nitrogenous  onput,  that  part  of  the  protein  so  utilised  has  no 
specific  dynamic  action,  as  its  amino-acids  are  not  deamidised,  but 
built  into  the  food  protein.  W.  D.  H. 

Influence  of  Amides  on  Protein  Metabolism.  Konrad 
Friedlaender  {Fjiuger's  Archiv,  1908,  122,  511—516). — Polemical. 
A  reply  to  Voltz  on  this  question,  and  a  further  contribution  to  a 
much  prolonged  controversy.  W.  D.  H. 

Digestion  of  Proteins  in  the  Alimentary  Canal  of  the 
Dog.  IV.  Emil  Abderhalden,  E.  S.  London,  and  Berthold 
Oppler  [Zeitsch.  physiol.  Chem.,  1908,  55,  447 — 454). — In  observations 
on  dogs  with  fistulse,  it  appears  certain  that  in  ordinary  digestion,  little 
or  no  liberation  of  amino-acids  occurs  in  the  stomach,  but  this  does 
take  place  in  the  small  intestine.  The  small  yield  of  these  in  any 
particular  segment  of  the  intestine  is  probably  explained  by  rapidity 
of  absorption  of  the  cleavage  products  ;  some,  however,  of  the  cleavage 
px'oducts  which  are  not  completely  broken  down  into  the  final  amino- 
acids,  appear  to  be  absorbed  in  the  duodenum,  and  the  remainder 
pass  down  the  intestine  to  undergo  mox'e  complete  cleavage  there. 
Just  as  in  experiments  in  vitro,  certain  amino-acids  (such  as 
tyrosine)  are  more  readily  split  off  from  the  {uotein  molecule 
than  others  (such  as  glutamic  acid).  The  paper  is  of  a  preliminary 
nature.  W.  D.  H. 

Origin  and  Destiny  of  Cholesterol  in  Animals.  I.  Hippo- 
coprosterol.  II.  Excretion  of  Cholesterol  by  the  Dog. 
Charles  Doree  .and  John  A  (Iardnkr  {Proc.  Roy.  Soc,  1908,  80,  />', 
212 — 226,  227 — 238). — Many  divergent  views  are  held  in  reference 
to  the  physiological  significance  of  cholesterol.  Flint  was,  however, 
correct  in  his  statement  that  it  is  found  in  human  fajces  in  the  form 
of  a  material  he  named  stercorin.  This  was  re-discovered  by 
Bondzynski,  who  termed  it  coprosterol ;  it  crystallises  in  long  needles 
(m.  p.  95—96°),  is  dextrorotatory,  and  gives  colour  reactions  similar  to 


PHYSIOLOGICAL  CHEMISTRY.  515 

those  of  cholestevol.  It  has  the  formula  CgyH^gO  ;  it  behaves  as  a 
saturated  alcohol,  and  is  regarded  as  a  dihydrocholesfcerol  formed  by- 
bacterial  reduction  in  the  intestine.  The  hippocoprosterol  of  horses' 
fteces  has  been  regarded  as  a  substance  of  similar  origin.  The  present 
experiments  show,  however,  that  it  is  not  a  product  of  animal 
metabolism,  but  a  constituent  of  the  grass  taken  as  food ;  it  is  passed 
unchanged  by  all  herbivorous  animals  fed  on  grass.  Its  name  is 
misleading,  and  the  new  term  chortosterol  is  proposed.  It  is  an 
alcohol,  with  the  formula  C27Hr,,;0,  or  more  probably  Co^Hg^O.  It  gives 
none  of  the  usual  colour  reactions.  The  faeces  contain  no  cholesterol ; 
that  in  the  bile  must  either  be  reabsorbed  or  destroyed.  It  is  there- 
fore difficult  to  believe  that  cholesterol  is  an  excrementitious  product 
got  rid  of  in  the  faeces  through  the  agency  of  bile. 

In  the  dog  fed  on  either  cooked  vegetable  or  meat  diet,  cholesterol 
is  normally  excreted  as  such.  If  fed  on  raw  brain,  coprosterol  only 
was  obtained.  Further  experiments  on  the  possible  absorption  of 
cholesterol  in  the  intestine  are  in  progress.  W.  D.  H. 

Relation  of  Creatine  to  Autolysis.  R.  Stangassinger. 
Porma,tion  and  Destruction  of  Creatine  in  Perfused  Organs. 
Rudolf  Gottlieb  and  R.  Stangassinger  {Zeitsch.  phyfiiol.  chem.,  1908, 
55,  295—321,  322—327.  Compare  Abstr.,  1907,  ii,  637).— The 
ferments  named  creatase  and  creatinase  act  best  in  a  weakly  acid 
medium.  Toluene  used  as  an  antiseptic  inhibits  them  but  little. 
They  are  inhibited  by  protoplasmic  poisons,  and  by  urea  and  sodium 
chloride  in  high  concentration.  By  the  autolysis  of  liver  and  blood 
(dog),  creatine  is  formed  at  first,  especially  in  well-fed  animals. 
Liver  extracts  destroy  creatinine,  and  the  quantity  of  creatine  is 
thus  markedly  increased.  The  liver  and  kidneys  appear  to  be  the 
situations  where  creatine  is  normally  destroyed.  By  perfusion 
experiments,  it  is  shown  that  both  creatine  formatiou  and  creatine 
destruction  occur  in  the  liver.  W.  D.  H. 

Acetone  Formation  in  the  Liver.  III.  Gustav  Embden  and 
Alfred  Marx.  Formation  of  Acetoacetic  Acid  in  the  Liver. 
G.  Embden  and  Hans  Engel.  Formation  of  Acetoacetic  Acid  in 
the  Liver  of  Diabetic  Dogs.  G.  Embden  and  Leone  Lattes.  The 
Destruction  of  Acetoacetic  Acid  in  the  Animal  Body.  I. 
G.  Embden  and  Louis  Michaud.  The  Behaviour  of  Isomeric 
Leucines  in  the  Liver.  G.  Embden  {Beitr.  chem.  Physiol.  Path., 
1908,  11,  318—322,  323—326,  327—331,  332  —  317,  348—355. 
Comjare  Abstr.,  1906,  ii,  375). — Experiments  were  perfoi-med  as  in 
previous  work  by  perfusing  the  liver  with  fatty  acids,  and  noting  the 
amount  of  acetone  formed.  Comparative  figures  were  as  follows  : 
?i-butjric  acid,  128;  n-valeric  acid,  20;  7i-hexoic  acid,  100;  w-heptoic 
acid,  12  ;  7i-octoic  acid,  60  ;  n-nonoic  acid,  19  ;  w-decoic  acid,  58.  Tiiac 
is  to  say,  only  the  acids  with  an  even  number  of  carbon  atoms  cause 
any  increase  in  the  amount  of  acetone  formed,  and  the  increase 
diminishes  as  the  number  of  carbon  atoms  rises.  The  acids  with  an 
odd  number  of  carbon  atoms  produce  no  more  increase  of  acetone  than 
blood  by  itself  does. 
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Amino-w-butyric  acid  forms  no  acetone,  whereas,  as  just  noted, 
>i-butyric  acid  does.  On  the  other  hand,  n-valeric  acid  forms  no 
acetone,  but  its  amino-derivative  does  ;  amino-?i-hexoic  acid  also  forms 
no  acetone. 

The  various  substances  which  lead  in  this  way  to  acetone  formation, 
also  lead  to  an  intermediary  production  of  acetoacetic  acid,  and  pre- 
sumably of  )S-hydroxybutyric  acid  as  well. 

In  dogs  rendered  diabetic  either  by  extirpation  of  the  pancreas  or 
administration  of  phloridzin,  the  liver  forms  far  more  acetone  than  in 
normal  animals.  The  figures  given  relate  to  total  acetone,  that  is, 
acetone  already  present  jjIus  that  derived  from  acetoacetic  acid.  The 
latter  is,  however,  the  larger  fraction  of  the  two,  contributing  from 
76  to  85%  of  the  total.  The  exact  mechanism  of  the  change  (increase 
of  ferment  action,  &c.)  is  undecided.  The  animals  in  question  were  in 
a  state  of  inanition,  but  that  by  itself  is  ineffective  in  producing  an 
increase  of  acetone  formation. 

The  fresh  organs  of  the  body  (liver,  kidney,  spleen,  muscle,  &c.)  in 
a  finely-minced  condition,  mixed  with  acetoacetic  acid,  produce  its 
disappearance  if  kept  in  the  incubator ;  acetone  also  similarly  dis- 
appears, but  only  in  a  small  degree.  It  is  possible  that  this  may 
result  in  the  formation  of  acetic  acid,  but  methods  have  yet  to  be 
devised  to  render  this  a  certainty. 

c?-Leucine  acts  as  an  acetone  former  ;  the  racemic  leucine  acts  in 
the  same  way  in  virtue  of  its  dextrorotatory  constituent ;  the  natural 
Meucine  has  no  such  action  unless  it  is  given  in  very  large  quantities. 
The  view  is  advanced  that  the  "  non-natural  "  component  is  not  broken 
down,  for,  as  is  well  known,  the  unusual  amino-acids  are  broken  down 
with  difiiculty  in  the  organism ;  it  is  believed  to  be  used  synthetically 
for  the  formation  of  acetoacetic  acid  or  acetone.  W.  D.  H. 

Can  the  Liver  Form  Glycogen  from  Optically  Active 
Amino-acids?  Kaul  Grube  {Pfliiger's  Archiv,  1908, 122,  451 — 454). 
— As  in  a  pi^evious  research  (Abstr.,  1907,  ii,  565),  the  tortoise  liver 
was  perfused  with  Ringer's  solution,  various  amino-acids  were  added 
to  the  fluid,  and  no  increase  found  in  the  hepatic  glycogen  ;  these 
acids,  however,  were  optically  inactive ;  in  the  present  research, 
f^alanine,  ^-leucine,  and  glycine  were  employed  with  the  same  negative 
result.  W.  D.  H. 

Creatine  and  Creatinine  in  Frog's  Muscle.  T.  Graham 
Brown  and  E.  Provan  Catiicaut  {Proc  physiol.  Soc,  1908,  xiv — xv ; 
J.  Physiol.,  37). — A  small  increase  in  the  total  creatinine  was  found 
in  isolated  frog's  muscles  after  stimulation.  If,  however,  the  muscles 
are  stimulated  through  the  skin,  and  the  circulation  is  intact,  there  is 
a  decrease.  W.  D.  H. 

Chemistry  of  Bone-marrow.  Joseph  Nerking  [Biochem.  Zeiisch., 
1908,  10,  167 — 191). — The  folhiwing  substances  wore  isol.ited  : 
hypoxanthine,  lactic  acid,  inosite,  aerum-albumiu,  serum-globulin, 
deutoroalbumose,  a  nucleo-proteid  containing  iron,  and  a  pentose  group. 
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Estimations   of  the  water-content,  ash,  and   fat  were  made.     The  fat 
constants  both  for  i-ed  and  yellow  bone-marrow  were  also  determined. 

S.  B.  S. 

Skeletal  Substances  in  Anthozoa.  III.  Cornicrystallin.  Carl 
Th.  Mokner  {Zeitsch.  j)hysiol.  Chem.,  1908,  55,  223 — 235.  Compare 
Abstr.,  1905,  ii,  310). — Various  conjectures  as  to  the  nature  of 
Krukenberg's  cornicrystallin,  which  he  obtained  by  hydrolysis  of  the 
skeletal  material  of  Gorgonia  and  other  anthozoa,  are  all  incorrect. 
The  material  in  question  consists  of  elementary  iodine.       W.  D.  H. 

Monoanaino-acids  of  Byssus.  Emil  Abderhalden  {Zeitsch. 
physiol.  Chem.,  1908,  55,  236—240). — Byssus  is  the  secretion  of  a 
gland  of  certain  mussels,  which  in  the  air  sets  into  silk-like  threads. 
It  is  stated  that  in  the  past  it  has  been  woven  into  textures.  Thirty 
grams  were  obtained  from  Pinna  nohilis,  a  quantity  which  did  not 
allow  of  quantitative  analysis.  It  is  similar  to  silk  fibroin  in  many 
points.  It  yields  a  good  deal  of  glycine  and  ^-tyrosine,  also  fZ-alanine, 
^-aspartic  acid,  and  proline,  probably  also  valine,  leucine,  and  phenyl- 
alanine ;  tryptophan  appears  to  be  absent ;  the  presence  of  glutamic 
acid  is  uncertain.  W.  D.  H. 

Chemical  Investigations  on  the  Octopus.  Martin  Henze 
{Zntsch.  physiol.  Chem.,  1908,  55,  433 — 444). — Many  organs  of  the 
octopus  yield  pentose,  which  is  believed  to  originate  from  a  reserve 
supply  of  pentosans.  The  eggs  also  yield  glucosamine.  The  pentose 
obtained  from  the  muscles  is  probably  ^-xylose.  The  nucleo-protein  of 
the  hepato-pancreas  contains  N,  14-23  ;  P,  0*92 ;  Cu,  0-96,  and 
pentose  (^xylose),  5 — 6%  ;  the  same  organ  contains  fats  and  cholesterol. 

W.  D.  H. 

Chemical  Composition  of  the  Skeletal  Substance  of  Velella 
spirans.  Martin  Henze  {Zeitsch.  physiol.  Chem.,  1908,  55, 
445 — 446). — The  organic  substance  in  the  skeleton  of  this  siphon- 
ophore  is  chitin.  W.  D.  H. 

Composition  of  Chrysalis  Oil  (from  Silk-Worms).  Mitsumaeu 
TsuJiMOTO  (/.  Coll.  Eng.  Tokyo,  1908,  4,  63 — 74.  Compare  Lewko- 
wit.sch,  Abstr.,  1907,  i,  521). — The  unsaponifiable  portion  (1-63%)  is 
not  cholesterol  (compare  Lewkowitsch,  loc.  cit.),  but  phytosterol.  For 
the  rest,  the  oil  consists  of  glycerides  of  fatty  acids,  of  which  25%  are 
saturated  (palmitic  acid  is  present,  but  probably  not  stearic  acid). 
The  75%  of  unsaturated  acids  consist  of  oleic,  linolenic,  and  isolinolenic 
acids,  together  with  isomerides  of  linoleic  acid.  G.  B. 

Erepsin.  Else  Eaubitschek  {Chem.  Zentr.,  1908,  i,  870;  from 
Zeitsch.  exp.  Path.  Ther.,  1907,  4,  675— 680).— The  action  of  dry 
powdered  intestinal  mucus  membrane  on  peptones  and  various 
albumins  leads  to  the  conclusion  that  there  exists  a  specific  intestinal 
ferment  which  gives  amino-acids  from  alburaoses,  and  has  no  action  on 
natunil  ajbumin.     This  ferment  is  active  in  small  quantities,  requiring 


518  ABSTRACTS   OF   CHEMICAL   PAPERS. 

about  six  hours  to  produce  its  maximum  effect.  The  addition  of  sub- 
stances which  pass  through  the  intestine,  such  as  blood,  bile,  calcium 
chloride,  and  sodium  sulphate,  neither  inhibits  nor  aids  the  activity  of 
the  ferment.  J.  Y.  E. 

Urinary  Secretion  in  the  Frog.  Winifred  C  Cullis  (Proc. 
physiol.  Soc,  1908,  xvi — xvii ;  J.  Physiol.,  37). — If  a  diuretic,  such  as 
sodium  sulphate,  is  added  to  the  oxygenated  Ringer's  solution  employed 
to  perfuse  frog's  kidnevs,  there  is  a  great  increase  iu  the  secretion.  If 
the  gases  are  removed  from  the  perfusing  fluid,  the  restriction  in 
oxygen  supply  leads  to  a  much  slower  excretion.  This  favours  the 
view  that  secretory  activity  and  not  mere  filtratioo  is  the  factor 
concerned.  W.  D.  H. 

Laevulose  in  Diabetic  Urine.  L.  Borchardt  {Zeitsch.  physiol. 
Chem.,  1908,  55,  241 — 259). — The  most  important  outcome  of  the 
research  is  that  there  is  no  grouud  for  the  statement  that  diabetic 
urice  contains  laevulose.  The  best  method  of  testing  for  this  substance 
is  to  boil  equal  quantities  of  urine  and  25%  hydrochloric  acid  and  a 
fragment  of  resorcinol  in  a  test-tube  for  a  short  time ;  if  a  red 
coloration  appears,  the  mixture  is  cooled  under  the  tap,  poured  into  a 
beaker,  made  alkaline  with  sodium  carbonate,  returned  to  the  test- 
tube,  and  shaken  with  ethyl  acetate.  If  Isevulose  is  present,  the  ethyl 
acetate  becomes  yellow.  Many  mis-statements  about  laevulose  in  urine 
are  due  to  want  of  care  in  testing  for  it.  W.  D.  H. 

Glycine  of  Normal  Urine.  Gustav  Embden  and  Alfred 
Marx  {Beitr.  chem.  Physiol.  Path.,  1S08,  11,  308— 317).— Normal 
human  urine  undoubtedly  yields  glycine  ;  in  order  to  obtain  it  all  in 
combination  with  /3-naphthalenesulphonyl  chloride,  care  must  be  paid 
to  the  degree  of  alkalinity  produced.  The  question  is  discussed 
whether  this  glycine  is  free  in  the  urine  or  in  combination,  and  the 
answer  is  strongly  in  favour  of  the  former  alternative.        W.  D.  H. 

The  Limits  of  Hippuric  Acid  Formation  in  Man.  Johann 
Lewinski  (Arch.  exp.  Path.  Phao-m.,  1908,  58,  397 — 412). — Previous 
observers  state  the  limit  of  hippuric  acid  formation  in  man  at  about 
3%  to  4%  of  the  total  nitrogen  ;  in  herbivora  it  is  higher.  In  the 
present  experiments,  beuzoic  acid  was  given,  and  the  number  was 
incz'oased  to  20 — 30%  if  there  is  much  protein  in  the  diet,  but  less  if 
the  diet  is  protein-poor  (10 — 16%).  Even  in  cases  of  nephritis,  it 
reached  12%.  W.  D.  H. 

The  Scission  of  Hippuric  Acid  by  Bacteria  ;  the  Detection 
of  Benzoic  Acid  and  Glycine  in  Urine.  Y.  Sec  [Arch.  e.rp.  J\uh. 
Pharm.,  1908,  58,  440 — 449).  —  Very  contradictory  results  have  been 
obtained  l)y  dilTeront  ol)servers,  who  liavo  administered  benzoic  acid  to 
the  human  subject.  Home  iiave  obtained  large  quantities  of  hippuric 
acid  iu  the  urine,  and  othirs  only  small  quantities.  The  discrepancies  are 
due  to  the  fact  that  hi})i.uric  arid   leadily  undergoes  scission  in  the 
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presence  of  bacteria.  If  the  urine  of  a  normal  individual  is  sterilised 
or  is  kept  with  antiseptics,  but  little  free  benzoic  acid  will  be  found. 
If,  however,  no  precautions  for  asepsis  be  taken,  the  hippuric  acid  will 
readily  undergo  scission  into  benzoic  acid  and  glycine ;  the  latter  sub- 
stance can  be  isolated  by  means  of  naphthalenesulphonyl  chloride. 

The  free  benzoic  acid  can  be  estimated  by  direct  extraction  with 
light  petroleum,  and  the  conjugated  benzoic  acid  by  hydrolysing  the 
urine  (after  separation  of  the  free  benzoic  acid)  with  sulphuric  acid, 
steam  distilling,  and  extraction  of  the  distillate  with  light  petroleum. 
The  bacteria  which  bring  about  the  hydrolysis  of  hippuric  acid  are 
Staphylococcus  albus  and  *S'.  aureus.  Various  streptococci  have  a 
similar  action.  B.  call,  typhus  and  paratyphus  bacilli,  and  B.  pyo- 
cyaneus  are  without  action. 

The  presence  of  free  benzoic  acid  in  freshly-collected  urine  is  possibly 
of  some  diagnostic  value.  S.  B.  S. 

A  Thermo-soluble  Protein,  said  to  be  that  of  Bence  Jones. 
Albert  Gascard  and  Devalmont  (./.  Pharm.  Chim.,  1908,  [vij.  27, 
.371 — 374.  Compare  this  vol.,  ii,  212). — When  heated  by  itself,  the 
urine  described  was  coagulated  at  50°,  and  became  almost  clear 
between  80°  and  1 00°.  The  precipitates  formed  by  various  protein 
reagents  redissolved  at  100°.  The  urine  gave  the  biuret  reaction, 
and  yielded  a  precipitate  when  saturated  with  ammonium  sulphate, 
but  not  with  magnesium  sulphate.  On  addition  of  an  equal  volume 
of  90%  alcohol,  no  precipitate  was  formed  on  heating  to  70°. 

After  acidification  with  acetic  acid,  the  urine  yielded  hardly 
any  precipitate  on  heating,  and  after  dialysis  the  solubility  of  the 
albumose  in  acetic  acid  was  further  increased.  G.  B. 

Pancreatic  Diabetes  in  Selachian  Fishes.  V.  Diamare 
{Zentr.  Physiol,  1908,  21,  863—869.  Compare  Abstr.,  1907,  ii,  285). 
— Complete  extirpation  of  the  pancreas  in  these  fishes  causes  an 
intense  glycsemia.  Partial  extirpation,  even  if  three-quarters  of  the 
organ  are  removed,  does  not  produce  the  effect,  even  though  the 
injury  to  vessels  and  nerves  is  as  great  as  in  the  complete  operation. 
Necrosis  of  the  stomach,  duodenum,  or  spleen  does  not  take  place. 

W.  D.  H. 

Antagonistic  Action  of  Calcium  and  Magnesium.  Samuel  J. 
Meltzer  and  John  Auer  {Proc.  Roy.  Soc ,  1908,  80,  B,  260 — 261  ; 
Amer.  J.  Physiol.,  1908,  21,  400— 419).— A  detailed  account  of  work 
recorded  previously  (this  vol.,  ii,  312).  W.  D.  H. 

The  [Physiological]  Action  of  Strontium  compared  with 
that  of  Calcium  and  Magnesium.  Samuel  J.  Meltzer  and  John 
Auer  (Amer.  J.  Physiol.,  1908,  21,  449— 453).— Strontium  salts  do 
not  cause  anaesthesia,  nor  do  they  affect  sensibility  and  reflex  action. 
They  cause  paralysis  slowly,  and  only  after  very  large  subcutaneous 
doses.  Strontium  does  not  neutralise  the  inhibitory  effect  of 
magnesium  ;  it  causes  a  slight  improvement  of  respiration,  but 
otherwise  it  aggravates  the  inhibitory  symptoms  due  to  magnesium, 
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especially  the  paralysis.  Calcium  is  not  antagonistic  to  the  effects 
of  strontium  ;  if  anything,  it  increases  them.,^  Physiologically, 
strontium  differs  radically  from  both  calcium  and  magnesium. 

W.  D.  H. 

Antagonistic  Action  of  Barium  Chloride  and  Sodium 
Sulphate  on  the  Heart  Action,  V,  Scaffidi  (Biochem.  Zeitsch., 
1908,  9,  489 — 497), — The  experiments  were  carried  out  on  the  heart 
of  frogs  and  tortoises  by  the  method  of  Engelmann.  Barium  chloride 
gives  rise  to  a  lengthened  systolic  period  and  pause,  with  a  diminution 
of  the  number  of  heart-beats  per  minute.  If  sodium  sulphate  is 
injpcted  half  an  hour  after  the  barium  chloride,  it  exerts  no  influence  ; 
on  the  other  hand,  if  the  barium  salt  is  injected  half  an  hour  after  the 
sodium  salt,  the  latter  inhibits  the  action  of  the  former.  If  equivalent 
quantities  of  the  two  salts  are  injected  simultaneously,  the  antagonistic 
action  is  complete.  The  chemical  action  of  the  two  salts  on  the  heart 
muscle  is  discussed.  S.  B,  S, 

Therapeutic  Value  of  Methyl  Benzoylsalicylate  (Benzo- 
salin).  Mario  Varan ini  {Chem.  Zentr.,  1908,  i,  666  ;  from  Arch. 
Farm,  sperim.,  1907,  6,  623 — 630). — The  action  of  saliva  on  benzo- 
salin  is  shown  to  be  very  slight,  only  a  small  quantity  of  salicylic 
acid  being  formed  ;  the  addition  of  pepsin  hydrochloride  increases  the 
amount  somewhat,  whilst  panci-eatin  readily  breaks  down  the  benzo- 
salin,  especially  in  presence  of  sodium  hydroxide  at  37°.  Normal  and 
excessively  acid  gastric  juice  even  after  long  contact  at  37°  have  no 
action  on  benzosalin,  whereas  it  is  rapidly  decomposed  in  an  alkaline 
gastric  juice.  The  conclusion  is  drawn  therefore  that  benzosalin  is 
decomposed  in  the  intestine  by  the  pancreatic  juice  in  alkaline 
solution,  and  not  in  the  stomach.  J.  V,  E. 

Physiological  Efifects  of  Colchicine.  Walter  E.  Dixon  and 
Walter  Malden  (./.  Physiol.,  1908,  37,  50— 76).— Colchicine,  like 
muscarine,  excites  the  nerve-endings  in  plain  muscle,  but  has  no  action 
on  those  in  the  heart  or  in  glands.  Pilocarpine,  physostigmine,  and 
colchicine  act  on  different  constituents  of  the  nerve-ending.  Colchicine, 
even  in  enormous  doses,  is  a  slow  poison,  especially  in  herbivoi-a ;  the 
delay  is  due  to  slow  absorption  into  the  central  nervous  tissues, 
and  death  is  caused  by  vaso-motor  paralysis.  It  causes  marked  leuco- 
cytosis,  the  varieties  of  white  corpuscles,  which  are  increased,  being 
different  in  carnivora  and  herbivora.  There  is  increased  activity  of 
the  bone  marrow,  all  the  elements  of  which  may  be  found  in  the  circu- 
lation after  large  doses.  Inci'ea.se  of  leucocytes,  body  temperature, 
and  coagulation  time  of  the  blood  run  approximately  parallel. 

W.  D.  H. 

Action  of  Digitalin,  Kurt  HuLDscniNsiCY  (Arch.  exp.  Path. 
Pharvi.,  1908,  58,  413— 433).— Digitalin  produces  inhibition  of  the 
frog's  heart ;  this  is  miiinly  due  to  excitation  of  the  inhibitory  nervous 
mechanism,  and  paitly  to  action  on  the  heart  muscle.  W.  D,  H, 
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Action  of  Digitalis  on  the  Vagus.  Camill  Lhotak  von  Lhota 
{Arch.  exp.  Path.  Pharm.,  1908,  58,  350 — 365). — In  severe  poisoning 
by  substances  of  the  digitalis  group,  the  vagus  nerves  lose  their 
excitability ;  they  are  finally  pai'alysed,  and  a  "  vagus  pulse  "  is  the 
result.  This  condition  is  increased  by  physostigmine,  and  lessened  by 
a/;omorphine.     It  lasts  thirty  to  fifty  minutes.  W.  D.  H. 

The  Degradation  of  2 : 5-Diketopiperazines  in  the  Organism 
of  the  Rabbit.  Emil  Abderhalden  (.^eiisc/t.  j»;/i?/sio^.  Cheon.,  1908, 
55,  384 — 389). — After  administration  of  glycine  anhydride  to  a 
rabbit,  both  glycine  and  glycylglycine  could  be  isolated  from  the  urine 
in  the  form  of  the  naphthalenesulphonyl  derivative.  After  adminis- 
tration of  c^Z-alanine  anhydi"ide,  Z-alanine  could  be  detected  in  the 
urine ;  there  was  also  some  evidence  in  this  case  that  an  alanylalanine 
was  also  excreted.  After  administration  of  dl-serine  anhydride,  t/-serine 
could  be  isolated  in  the  form  of  the  jo-nitrobenzoyl  derivative.  It 
appears  therefore  that  the  piperazines  are  first  hydrolysed  to  the 
dipeptides,  which,  on  further  hydrolysis,  yield  amino-acids.  It  is  not, 
however,  quite  certain  that  the  peptides  and  amino-acids  are  not 
formed  as  secondary  products  by  the  action  of  the  alkaline  urines  on 
the  piperazines.  This  seems  improbable,  however,  as  optically  active 
amino-acids  were  formed.  S.  B.  S. 

The  Physiological  Behaviour  of  Inosite.  II.  Paul  Mayer 
{Biochem.  Zeitsch.,  1908,  9,  533 — 536). — Inactive  lactic  acid  is  found  in 
the  urine  of  rabbits  after  injection  of  inosite.  This  fact  is  of  interest, 
as  those  organs  (for  example,  muscles)  which  contain  inosite  also  con- 
tain lactic  acid.  S.  B.  S. 

Behaviour  of  Sajodin  [Calcium  lodobehenate]  in  the 
Organism.  Georg  Basch  {Zeitsch.  fhysiol.  Chem.,  1908,  55, 
397 — 406). — A  small  portion  of  this  substance  is  excreted  unchanged 
in  the  fjeces ;  the  greater  part  is  absorbed,  and  retained  in  the  body, 
especially  in  bone  marrow,  fatty  tissue,  and  thyroid  gland,  passing 
later  into  the  blood  and  reaching  the  urine  as  alkali  iodide. 

W.  D.  H. 

The  Material  in  the  Brain  which  Unites  with  Tetanus 
Toxin.  Kenji  Takaki  {Beit.  chem.  Physiol.  Path.,  1908,  11, 
'2^^ — 303). — Hot  alcohol  extracts  from  dried  brain  material  a 
substance  which  combines  with  the  tetanus  toxin.  The  material 
present  which  acts  in  this  way  is  cerebron ;  the  cerebrin  acids  have 
a  weaker  action.  Of  the  cleavage  products  of  cerebron,  cerebrinic 
acid  and  its  methyl  ester  are  active  in  the  same  direction.  The 
white  matter  of  the  brain  is,  however,  capable  of  combining  with 
more  poison  than  the  amount  of  cerebron  in  it  accounts  for ;  the 
grey  matter  is  more  powerful  than  the  white,  and  contains  less 
cerebron.  There  must  be  therefore  other  substances  which  are 
capable  of  combining  with  the  tetanus  toxin.  W.  D.  H. 

Influence  of  Certain  Poisons  in  the  Fibrillary  Contraction 
of  the  Heart.  Heinrich  Winterberg  {PJiiiger's  Archiv,  1908,  122, 
361 — 379). — Poisons  which  paralyse  the  inhibitory  mechanism  of  the 
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heart  also  prevent  the  occurrence  of  fibrillary  contractions  which 
follow  faiadic  stimulation.  These  contractions,  however,  occur  if, 
as  under  the  influence  of  nicotine,  the  conduction  of  the  nerve  fibres 
concerned  is  alone  interfered  with.  The  phenomenon  is  increased  if 
the  cardiac  vagus  is  in  a  condition  of  increased  excitability,  as  it  is 
under  the  influence  of  physostigmine.  On  the  same  grounds, 
muscarine  is  believed  to  stimulate  the  cardiac  vagus.  Toxic 
stimulants,  such  as  physostigmine  and  calcium,  which  produce  extra 
systoles,  can  by  simultaneous  faradic  stimulation  of  the  vagus  bring 
the  auricles  into  fibrillary  delirium.  W.  D.  H. 

Munchi  Arrow  Poison  and  Strophanthin.  George  Ralph 
Mines  {J.  Physiol,  1908,  37,  37— 49).~Strophaiithin  is  the  chief 
toxic  ingredient  of  the  Munchi  arrow  poison.  It  is  antagonistic  to 
veratine  in  its  action  on  skeletal  muscle.  W.  D.  H. 

Poisonous  Substances  in  Blood.  G.  Lefmann  (Beitr.  chem. 
Physiol.  Path.,  1908,  11,  255 — 273). — The  intravenous  injection  of 
lipoids  prepared  from  red  corpuscles  of  a  different  species  of  animal 
produces  in  cats,  dogs,  and  rabbits  poisonous  symptoms  (fall  of  blood 
pressure,  paralysis,  narcosis,  &c.).  If,  however,  the  lipoids  are 
prepared  from  the  same  kind  of  animal,  they  are  non-toxic,  or  only 
slightly  toxic.  The  toxic  material  is  soluble  in  anhydrous  ether, 
but  not  in  alcohol  or  chloroform.  By  shaking  an  emulsion  of  it  in 
salt  solution  with  olive  oil,  the  lipoids  are  in  great  measure  removed. 
They  are  in  such  an  emulsion  thermostable.  W.  D.  H. 
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Nitrogen-fixing  Bacteria.  III.  F.  Lohnis  and  N.  K.  Pillai  (Centr. 
Bakt.  Par.,  1908,  ii,  20,  781 — 799). — The  authors  are  repeating  some 
of  the  work  which  other  investigators  have  published  on  this  subject, 
and  in  the  present  communication  deal  with  (1)  the  carbon  compound 
to  be  used  in  the  culture  solution  ;  (2)  the  effect  of  manuring  on  the 
nitrogen-fixing  power  of  soil,  and  (3)  the  variation  in  nitrogen-fixing 
power  from  month  to  month. 

(1)  'Ptte  Best  Carbon  Compound  for  the  Culture  Solution. — Mannitol 
and  xylose  wei'e  found  to  bo  the  most  effective,  and  humus  (for  example, 
Merck's  huniic  acid  neutralised  by  potash)  least.  The  substances 
tried  and  the  amount  of  nitrogen  fixed  in  ten  days  per  gram  of 
substance  were  as  follows  : 

Mg.  of  nitrogen 
fixed. 

7  5  to  10  Mannitol,  xylose,  iat'toso,  lan'nlosp,  iniilin,  galactose,  maltose, 

iirabinose,  iloxtrin,  sucrose -i  CaCOj,. 

5      to    7*5  Dextrose,  sucrose,  sodium  tartrate -t-CaCOs,  glycerol -^  Cat'Oy. 

2'5  to    5  Starch,  sodium  tartrate,  sodium  succinate,  calcium  lactate. 

1      to    2"6  Sodium  propionate,  sodium  citrate,  glycerol. 

Nil  Calcium  butyrate,  potassimn  oxalate,  humus. 
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(2)  Effect  of  Manuring. — Culture  solution.s  made  up  with  mannitol 
were  inoculated  with  soil  off  the  experimental  plots  which  are  each 
year  manured  in  the  same  way.  The  amount  of  nitrogen  fixed,  No.  1 
unmanured  being  taken  as  100,  and  the  average  crop  for  the  past 
three  years  were  : 


Sodium 

Sodium 

nitrate, 

Sodium 

nitrate, 

potassium 

nitrate, 

potassium 

salts, 

lime. 

Unmanured. 

salts, 

lime,  super- 

super- 

^ 

Duu<T. 

lime. 

phosphate. 
VIII. 

phosphate. 
X. 

I. 

VL         XI. 

III. 

VIL 

100 

104        153 

114 

122 

206 

224 

100 

94           85 

119 

139 

152 

147 

Nitrogen  fixed 
Crop 

It  will  be  observed  that  on  this  particular  soil,  dung  has  not  greatly 
increased  the  nitrogen-fixing  power,  but  superphosphate  exerts  a 
considerable  effect.  The  crop  returns  run  in  somewhat  the  same 
sense.     The  experimental  error  appears  to  be  considerable. 

Effect  of  the  Time  of  the  re«r.— Samples  taken  from  the  plots  in 
different  months  .^how  varying  powers  of  fixing  nitrogen  when 
inoculated  into  culture  solutions  ;  in  some  cases,  the  power  increases 
steadily  from  early  spring  until  late  autumn,  and  in  others  there  is  a 
falling  off  during  the  summer,  so  that  two  maxima  are  observed, 
one  in  spring  and  the  other  in  autumn  ;  the  authors  regard  the 
latter  as  the  typical  case.     The  following  results  may  be  quoted  : 

March.      April.      May.       July.     October. 
Samples  taken  in  milligrams  N  fixed  by 

unmanured  soil  (Plot  VI)  1-52       2-11         2-74         4-00         7-94 

Samples  taken  in  milligrams  N  fixed  by 

soil  fully  manured  (Plot  VIII)  3-19       lO'S         10-93       13-08       13-8 

In  making  these  experiments,  10  grams  of  soil  were  inoculated  into 
100  c.c.  of  the  culture  solution.  15.  J-  R- 

Fixation  of  Free  Atmospheric  Nitrogen  by  Lolium  Temulen- 
tum.  infested  with  a  Fungus.  E.  Hannig  {Ber.  deut.  bot.  Ges., 
1908,  26a,  238— 248).  — As  found  by  Hiltner  in  1896,  the  above  grass 
is  peculiar  in  assimilating  small  quantities  of  free  nitrogen,  although  it 
has  no  symbiotic  root  organisms.  It  is  generally,  however,  infested 
by  a  parasitic  fungus,  which  lives  in  the  seeds ;  other  species  of 
Lolium,  without  a  fungus,  do  not  assimilate  free  nitrogen. 

This  observation  is  now  confirmed,  and  the  comparison  was  effected, 
not,  as  before,  with  other  species  of  the  same  genus,  but  with  fungus- 
free  individuals  of  the  same  species.  If  no  combined  nitroijen  was 
given  in  the  fuod,  the  amount  of  nitro^ien  in  the  plants  without  the 
fungus  was  the  same  as  in  the  seeds,  but  in  the  plants  with  the  fungus 
it  was  approximately  double.  (With  a  nitrogenous  soil,  the  amount  of 
nitrogen  in  the  plant  may  be  one  hundred  times  that  of  the  f^eed.) 
The  investigation  was  mainly  directed  towards  excluding  the  bacterial 
action  in  the  roots ;  the  seeds  were  sterilised  (except  as  regards  the 
fungus  parasite,  which  is  inside  the  seed-coat)  by  ten  minutes'  immer- 
sion in  1%  mercuric  chloride,  and  the  plants  were  grown  in  a  special 
apparatus  in  such  a  way  that  their  roots  remained  inaccessible  to 
bacteria.  Gr.  B. 
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Nitrification  in  Acid  Soils.  Alfred  D.  Hall,  Norman  H.  J. 
Miller,  and  Conrad  T.  Gimingham  {Proc.  Roy.  Soc,  1908,  80,  B, 
196 — 212). — The  Rothamsted  grass  plots  which  receive  large  quantities 
of  ammonium  salts  as  manvire  are  found  to  be  acid  to  litmus  paper, 
and  to  contain  practically  no  calcium  carbonate,  instead  of  2%  to  5% 
as  in  the  other  plots.  The  character  of  the  vegetation  is  funda- 
mentally affected  ;  there  is  a  rank  herbage  consisting  almost  entirely 
of  three  species  of  grass  growing  in  coarse  tufts  with  bare,  peaty 
patches  between.  Previous  investigation  has  shown  that  soils  from 
these  plots  are  almost  tree  from  nitrifying  organisms,  and  this  observa- 
tion is  now  fully  confii'med.  In  general,  there  was  no  nitrification 
when  the  soil  was  inoculated  into  cultvire  solutions,  and  very  little 
when  1  or  2  kilos,  of  moist  soil  were  exposed  to  air  under  favourable 
conditions.  Whilst  it  cannot  be  said  that  no  nitrification  takes  place, 
there  is  so  little  that  the  plants  cannot  obtain  in  the  form  of  nitrates 
all  the  nitrogen  they  take  up  from  the  soil,  but  must  draw  the  larger 
portion  directly  from  the  ammonium  salts  supplied  as  manure. 

An  aqueous  extract  of  the  soil  was  found  to  be  acid,  and  to  contain 
humates,  chlorides,  and  sulphates.  Since  free  humic  acid  is  not 
a  normal  product  of  decay  in  the  soil,  it  seems  probable  that  the 
acid  originates  from  the  ammonium  salts  ;  this  view  is  supported  by 
the  fact  that  the  amount  of  freely  soluble  acid  of  the  soil  is  of  the  same 
order  of  magnitude  as  the  quantity  of  sulphuric  and  hydrochloric  acids 
contained  in  one  year's  application  of  ammonium  salts.  The  authors 
therefore  suppose  that  the  acid  splits  off  from  the  ammonium  salt, 
and  slowly  acts  on  the  calcium  humate  present  in  the  soil,  forming 
calcium  chloride  and  sulphate,  which  wash  away  in  the  drainage  water, 
and  free  humic  acid,  which  remains  in  the  soil. 

Experiments  were  made  to  find  if  any  agency  existed  in  the  soil 
capable  of  splitting  up  ammonium  salts  so  as  to  set  free  the  acids 
therein.  No  purely  chemical  or  physical  hypothesis  was  satisfactory  ; 
free  acid  does  not  arise  from  the  interactions  of  ammonium  salts  with 
either  the  double  silicates  or  the  calcium  huuiate  in  the  soil,  neither 
is  there  any  dissociation  of  the  salts  followed  by  adsorption  or 
evaporation  of  ammonia  leaving  an  acid  residue.  The  soil  was, 
however,  found  to  contain  certain  moulds,  Penicilliuvi  glaucum  and 
another  allied  to  Mucor,  capable  of  taking  the  ammonia  from 
ammonium  sulphate  and  leaving  behind  the  free  acid  until  the  acidity 
is  about  A^/80,  when  action  ceases.  The  authors  conclude  therefore 
that  the  acidity  of  the  soil  is  due  to  the  action  of  these  moulds. 

Although  the  soil  is  acid,  nitrification  is  not  entirely  checked ; 
probably  this  results  from  the  lack  of  uniformity  of  the  soil.  Particles 
of  calcium  carbonate  still  remain,  each  of  which  is  a  centre  of 
nitrification.  When  the  soils  becomes  uniformly  acid,  all  nitrification 
must  cease.  l'^-  J-  ^- 

Bacteria  as  Agents  in  the  Oxidation  of  Anaorphous  Carbon. 
M.  C.  Potter  {Proc.  Roy.  .S'oc,  1908,  80,  /?,  239— 259).— Lamp 
black,  charcoal,  coal,  and  peat  can  all  be  oxidised  by  a  Diplococcua 
obtained  from  garden  soil,  and  no  doubt  by  other  organisms  as  well. 
The  action  is  only  small,  but  it  was  quite  clearly  established  (1)  by 
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passing  a  stream  of  air,  freed  from  all  traces  of  carbon  dioxide,  over  the 
material  and  determining  the  presence  of  carbon  dioxide  in  the  issuing 
gas  by  absorption  with  baryta  and  titration  with  oxalic  and  hydro- 
chloric acids  ;  (2)  by  determining  the  rise  of  temperature  due  to  oxida- 
tion by  means  of  a  thermopile  and  galvanometer,  and  (3)  by  detecting, 
in  the  case  of  charcoal,  the  presence  of  calcium  carbonate  in  the  flasks 
inoculated  with  the  bacteria.  Oxidation  only  takes  place  under  condi- 
tions favourable  to  bacterial  activity  ;  thus  the  rate  increases  with  the 
temperature  to  40°,  but  at  100°  there  is  no  oxidation  at  all.  Similarly, 
oxidation  ceases  when  the  amount  of  moistui'e  present  is  insufficient 
for  bacteria.  It  follows  that  micro-organisms  are  entirely  responsible, 
and  the  author  refers  to  various  consequences  of  such  an  action, 
suggesting,  among  other  things,  that  the  heat  generated  by  the 
bacterial  activity  may  be  an  important  factor  in  determining  the 
spontaneous  combustion  of  coal,  or  firing  a  mixture  of  explosive  gases 
in  contact  with  it.  E.  J.  R. 

Ten  Years'  Experiments  on  Denitrification  in  Arable  Soil. 

Gaspare  Ampola  (Ann.  E.  Staz.  chim.  agrar.  spe7\  Rome,  1907,  [ii],  1, 
29 — 73). — Application  of  fi'esh  farmyard  manure  in  conjunction  with 
sodium  nitrate  and  minerals  gives  lower  yields  than  nitrates  and 
minerals  alone  ;  the  reduction  in  yield  increases  with  the  amount  of 
straw  in  the  manure.  Humification  of  the  manure  diminishes  the 
reducing  action  of  the  denitrifying  organisms. 

Calcium  nitrate  is  less  subject  to  denitrification  than  the  sodium 
salt. 

In  practice,  nitrates,  when  used  in  conjunction  with  farmyard 
manure,  should  be  applied  after  the  straw  has  had  time  to  decompose 
sufficiently ;  no  loss  by   denitrification  is  then  to  be  feared. 

N.  H.  J.  M. 

Butyric  Acid  Fermentation.  Eduard  Buchner  and  Jakob 
Meisenheimer  {Ber.,  1908,  41,  1410 — 1419). — In  this  preliminary 
note  on  the  production  of  compounds  containing  4  atoms  of  carbon 
by  the  fermentation  of  substances  containing  three  or  six,  the  results 
of  two  experiments  on  dexbrose  and  glycerol,  and  a  detailed  account 
of  the  analysis  of  the  products  of  fermentation,  are  quoted. 

The  solution  of  dextrose  or  of  glycerol  in  the  prdsence  of  nutritive 
inorganic  salts  and  cilcium  carbonate  was  fermented  for  miny  weeks 
by  Bacillus  hutylicibs.  The  sama  products  were  obtained  in  each 
experiment :  ettiyl  and  butyl  alcohols,  formic,  acetic,  butyric,  and 
lactic  acids,  carbon  dioxide,  and  hydcogen,  but,  whilst  glycerol  yielded 
large  amounts  of  the  alcohols  and  only  small  quantities  of  acetic  and 
butyric  acids  the  converse  w.is  found  to  be  the  case  with  dextrose. 

The  authors  suggest  the  following  course  of  the  fermeatation.  In 
both  cases,  lactic  acid  is  an  intermediate  product  (Absfcr.,  1906,  ii, 
790)  which  yields  formic  acid  and  acetaldehyde  (compare  Schade, 
Abstr.,  1907,  ii,  857  ;  this  vol.,  i,  136) ;  the  latter  polymerises  to 
aldol,  which  either  undergoes  intramolecular  change  to  butyric  acid, 
just  as  glyceraldehyde  yields  lactic  acid,  or  else  loses  water,  giving 
crotonaldehyde,  which  by  i*eduction  yields  butyl  alcohol  or  the  corre- 
sponding aldehyde.  C.  S. 

VOL.   xciv.  ii.  35 
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Sarcinae  causing  Disease  in  Beer.  Oldrich  Miskovsky  {Chem, 
Zentr.,  1908,  i,  665  ;  from  Zeitsch.  ges.  Brauwesen,  1908,  31,  3 — 6, 
16 — 19,  27 — 29). — In  the  presence  of  VVitte's  peptone,  the  Pediococci 
A,  B,  F  will  grow  in  solutions  of  dextrose  and  maltose  from  which  the 
usual  inorganic  salts  are  removed.  Somatose  and  yeast-nuoleic  acid 
are  not  developed  when  only  amino-acids  are  the  source  of  nitrogen. 
The  addition  of  dipotassium  phosphate  causes  an  increase  of  Sarcince 
in  beer  wort ;  monopotassium  phosphate  has  a  retarding  effect.  Sarcince 
development  is  detected  by  the  smell,  increase  of  acidity,  and  by 
a  cloudy  appearance,  the  last  being  dependent,  not  only  on  the  organism 
employed,  but  also  on  the  chemical  composition  of  the  culture  solution. 
Pediococcus  F  in  malt  extract  forms  inactive  lactic  acid,  also  traces  of 
formic  acid  and  alcohol,  but  no  acetone.  J.  V.  E. 

Chemical  Monograph   of  the  Oladoniaceae.     Wilhelm   Zopf 

{Ber.  deut.  hot.  Ges.,  1908,26,  51—113.  Compare  Abstr.,  1907,  i, 
218). — The  author  has  examined  more  than  fifty  species  and  varieties 
of  lichens,  chiefly  as  regards  acids  soluble  in  acetone.  In  some 
respects,  the  chemical  relationship  corresponds  with  that  deduced  from 
morphological  characters,  but  in  others  there  is  marked  disagreement. 
The  colouring  matter,  to  which  the  red  colour  of  the  apothecia  of 
many  species  is  due,  was  obtained  crystalline  and  named  rJwdocladonic 
acid.  It  has  the  composition  Cj^Hj^O^  or  CigHgOg,  dissolves  slightly 
in  hot  acetic  acid  and  chloroform  with  a  yellow  colour,  and  decom- 
poses between  200°  and  300°.  It  is  soluble  in  sodium  and  potassium 
hydroxides  and  in  sodium  hydrogen  carbonate  with  a  reddish-brown 
colour,  and  reduces  cold  alkaline  permanganate  solution.  A  relation- 
ship to  alizarin  is  suggested.  G.  B. 

Composition  of  the  Milk  and  Ferments  of  the  Fruit  of 
Cocos  nucifera.  E.  de  Kkuykf  {Chem.  Zentr.,  1908,  i,  746  ;  from 
Bull.  Dept.  Agric.  Indes.  neerland,  4). — The  liquid  from  cocoanut  con- 
tains gases  composed  of  98%  CO.^,  0*2%  oxygen,  and  0-3%  nitrogen, 
besides  sucrose,  diastase,  oxydase,  and  catalase.  Lipase,  a  proteolytic 
diastase,  amylase,  catalase,  and  peroxydase  are  also  found  in  the 
substance  of  the  fruit.  J.  V.  E. 


Examination  of  Grindelia.  II.  Frkdkrick  B,  Power  and 
Frank  Tutin  {I'roc.  Auier.  Pkarm.  Assoc,  1907,  55,  337 — 344.  Com- 
pare Abstr.,  1906,  ii,  885). — The  portion  of  Grindelia  resin  soluble  in 
light  petroleum  consists  of  a  complex  mixture  of  liquid  acids  and  their 
glycerides.  The  acids  are  optically  active  and  unsaturated,  and  some 
appear  to  contain  benzene  nuclei,  and  some  are  hydroxy-acids.  Cerotic 
and  palmitic  acids  are  pri'seiit  in  small  amounts. 

The  ethereal  extract  of  the  resin  contains  very  small  amounts 
of  a  crystalline  alcohol,  Cj^tlggOg  or  C^gHg^O^,  m.  p.  256 — 257°,  yielding 
an  acetyl  derivative,  m.  p.  161°,  and  a  yellow,  crystalline  phenolic 
substance,  Cj^HijO;^,  m.  p.  227 — 228°,  and  yielding  an  acetyl  deriv- 
ative, m.  p.  154°.  G.  B. 
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Constituents  of  the  Root-bark  of  Morinda  citrifolia.  Otto 
A.  Oestekle  and  Ed.  Tisza  {Arch.  Pharm.,  1908,  246,  150—164). 
— Perkin  and  Hummel  have  shown  that  this  material  contains 
morindin  (Trans.,  1894,  65,  851),  and  the  present  paper  confirms  this 
observation  and  records  the  occurrence  in  the  plant  of  two  new 
constituents  and  several  substances  previously  found  by  Perkin  and 
Hummel  (loc.  cit.)  in  the  related  plant  J/,  uinhellata. 

The  portion  of  the  root-bark  soluble  in  alcohol,  after  the  removal  of 
morindin,  was  separated  into  («)  matter  insoluble  in  water,  and  (h) 
matter  soluble  in  water.  The  part  (a)  was  subdivided  into  constituents 
(c)  soluble  in  and  {d)  insoluble  in  chloroform. 

The  constituents  included  in  (6)  were  ;  (1)  a  dihydroxymethylanthra- 
quinone,  which  was  named  soranjidiol,  Cj^H^qO^,  m.  p.  276°,  and 
crystallises  in  dark  reddish-brown  needles,  dissolves  readily  in 
alcohol  or  ether,  slightly  in  water,  and  yields  a  diacetyl  derivative,  m.  p. 
230°,  which  crystallises  in  lemoa-yellow  needles.  (2)  An  amorphous 
resin,  dissolving  in  alkalis  with  a  red  coloration.  (3)  A  substance, 
CjgHjQO^,  identical  with  one  found  by  Perkin  and  Hummel  in 
M.  umbtUata,  and  (4)  an  indefinite  product,  morindaniyrin,  resembling 
those  obtained  by  Tschirch  and  his  collaborators  from  senna,  etc. 
(Abstr.,  1900,  i,  681). 

The  constituents  present  in  (c)  were  :  (1)  a  wax,  C^gHogO,  and  (2)  a 
monomethyl  ether  of  a  trihydroxyanthraquinone,  both  identical  with 
substances  found  by  Perkin  and  Hummel  in  M.  umbellata. 

The  portion  [d)  contained,  in  addition  to  indefinite  resinous  matters, 
a  second  dihydroxyraethylaothraquinone,  which  was  named  morindadiol, 
CjjHjqO^,  m.  p.  244°.  This  crystallises  in  yellow  needles,  sublim&s  in 
slender,  red  needles,  is  readily  soluble  in  alcohol  or  acetic  acid,  less  so 
in  ethyl  acetate  or  toluene,  and  insoluble  in  ether  or  light  petroleum  ; 
the  diacetyl  derivative,  m.  p.  229°,  crystallises  in  lemon-yellow  needles. 

On  extraction  of  the  bark  with  dilute  sulphuric  acid,  morindin  and 
its  decomposition  product,  morindone,  were  obtaiued  together  with 
much  chlororubin,  possibly  produced  by  the  action  of  the  acid  on  the 
morindanigrin  referred  to  above.  No  morindone  was  obtained  by 
extraction  of  the  bark  with  ether,  so  that  this  substance  does  not 
occur  preformed.  T.  A.  H. 

The  Constituents  of  Simaruba  Bark.  Charles  Gilling 
{Pharm.  J.,  1908,  [iv],  26,  510— 513).— The  bark  of  Simaruba  amara 
contains  005  — 0-1%  of  a  bitter  substance  O.^gf^so^s'  forming  rosettes  of 
small,  white  needles  from  dilute  methyf "alcohol,  m.  p.  229 — 230° 
(decomp.) ;  [a]o  in  chloroform  solution  67-6°,  in  alcohol  solution  58°. 
The  bark  further  contains  a  fixed  oil,  a  resin,  and  a  crystalline  non- 
bitter  substance ;  the  presence  of  a  fluorescent  substance  was 
indicated.  G.  B. 

Natural  Factors  in  the  Dissolution  of  Tricalcium  Phos- 
phate in  Soil.  Renato  Perotti  {Atti  R.  Accad.  Lincei,  1908,  [v], 
17,  i,  448 — ^451). — When  nitrogen  is  administered  in  the  form  of 
various  compounds  to  cultures  of  soil  bacteria  in  a  nutrient  medium 
containing  tiicalcium  phosphate,  a  considerable  amount  of  phosphoric 
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oxide  goes  into  solution  when  the  nitrogen  compound  added  is  physio- 
logically acid,  but  only  a  small  amount  is  dissolved  when  the  compound 
is  physiologically  alkaline.  The  compounds  employed  were  ammonium 
tartrate,  potassium  nitrate,  ammonium  sulphate,  uvea,  and  asparagine  ; 
the  effect  of  the  ammonium  sulphate  is  by  far  the  greatest,  both  in 
intensity  and  in  duration  (compare  Prianischnikoff,  Abstr.,  1906,  ii, 
796).  T.  H.  P. 

Influence  of  Manures  on  the  Composition  of  Wheat. 
Harry  Snyder  {J.  Amer.  Chem.  Soc,  1908,  30,  601—608).— 
Analyses  were  made  of  sixty  samples  of  wheat  grown  at  twelve 
different  places  under  vai-ious  manuiial  conditions.  Application  of 
manures  resulted  in  larger,  better  filled  and  better  coloured  gx'ain, 
especially  in  cases  in  which  the  yield  was  increased.  In  eight  experi- 
meits,  phosphates  increased  the  weight  per  bushel,  and  in  five  experi- 
meuts  potasli  produced  a  similar  result.  Nitrogen  sometimes  increased 
and  sometimes  diminished  the  weight  per  bushel,  but  when  applied 
alone  had  less  beneticial  effect  than  minerals  alone.  Unfavourable 
seasons  affect  crops  grown  on  soils  of  low  fertility  more  than  on  soils 
of  bigh  fertility. 

As  regards  the  composition  of  the  grain,  it  was  found  that  nitro- 
genous and  mineral  manures  sometimes  improved  the  quality  of  the 
wheat,  although  the  increase  in  protein  was  only  slight.  Nitrogen 
alone  may  increase  the  amount  of  protein,  and  at  the  same  time  injure 
the  quality  of  tlie  wheat. 

No  constant  relationship  seems  to  exist  between  the  percentage  of 
protein  in  the  grain  and  flour  and  the  bread-making  value ;  in  many 
cases,  the  inciease  in  nitrogen  was  coincident  with  a  negative  value. 
On  the  whole,  however,  the  experiments  show  that  both  the  yield  of 
wheat  and  the  bread-making  value  can  be  increased  by  manuring.  In 
thirty  out  of  forty-one  experiments,  the  manures  which  gave  the  greatest 
yields  also  produced  wheats  of  the  highest  value  for  bread  making. 

N.  II.  J.  M. 

Phosphoric  Acid  in  Barley.  Wilhelm  Windiscii  (Ch«i)i. 
Zentr.,  1908,  i,  865;  from  Jahrb.  Vers.  Lehr.  Braueri,  1907,  10, 
56 — 58). — This  acid  is  present  in  barley  as  phytiu,  the  calcium 
magnesium  5-alt  of  anhydro-oxymethylenedipliosphoric  acid,  which  gives 
phosphoric  acid  and  inosite  when  acted  on  by  strong  acids  or 
enzymes.  J.  V.  E. 

Manganese  Compounds  as  Fertilisers  for  Maize.  "VValtf.b 
F.  SuTHEUST  [Transvaal  A(jric.  J.,  1908,  6,  437). — The  experiments 
were  made  in  pots  3  icct  liigh  with  an  area  of  about  1  square  yard. 
Manganese  was  added  to  the  soil  in  the  form  of  chloride  (2  grams), 
sulphate  (2  grams),  and  pyrolusite  (5  grams  per  pot).  Photographs  of 
the  plants  show  that  pyrolusite  gave  much  the  best  results.  With 
manganous  cliloride,  a  consideral>le  imjn'ovenient  both  in  size  and 
quality  was  obtained  as  compared  with  the  unmanured  plants,  whilst 
mangatious  sulphate  had  less  elfect.  N.  J  I.  J.  jNI. 
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Action  of  Manganese  on  Potatoes  and  Sugar  Beet.  Ach. 
Gregoire,  J.  Hendrick,  and  Em.  Carpiaux  {B%d.  Inst.  Chim.  Bad. 
GenMoux,  1908,  No.  75,  66 — 72.  Compare  Birner  and  Lucanus, 
Landw.  Versuchs-stat.,  8,  128;  WagLer,  ibid.,  13,  69,  278; 
Bertrand,  Abstr.,  1897,  ii,  493;  1898,  i,  53  and  ii,  128;  1906,  ii, 
121;  Giglioli,  ibid.,  1901,  ii,  527;  Loew,  Honda,  and  Fukutome, 
ibid.,  1904,  ii,  766;  Passeriui,  ibid.,  1906,  ii,  117;  Voelcker,  ibid., 
1906,  ii,  388;  van  Dam,  ibid.,  1907,  ii,  649).— Results  of  field 
experiments  with  potatoes  showed  that  an  application  of  manganous 
sulphate  (50  kilos,  per  hectare)  resulted  in  an  average  increase  of  7%. 
A  smaller  amount  (10  kilos.)  was  without  effect.  Similar  experiments 
with  sugar  beet  showed  that  mang.inese  sulphate  diminished  the  yield 
of  roots,  whilst  the  percentage  of  sugar  in  the  roots  was  increased  ;  the 
yield  of  sugar  was  the  same  in  both  cases.  N.  H.  J.  M. 
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Differential  Method  of  Blood-Gas  Analysis.  Joseph  Barcroft 
{J.  Physiol,  1908,  37,  12— 24).— A  full  account  with  mathematical 
data  of  the  method  previously  published  (see  this  vol.,  ii,  319). 

W.  D.  H. 

New  Capillary  and  Capillary-Analytical  Investigations. 
Friedrich  Goppelsrorder  {Chem.  Zentr.,  1908,  1,  760 — 761  ;  from 
Verh.  Naturf.-Ges.  Basel,  1907,  19,  1 — 81). — A  large  number  of 
experiments  with  pure  filter  paper  as  capillary  agent.  The  velocity  of 
the  capillary  action  per  minute  and  its  final  extent  were  measured  ;  this 
depends  largely  on  atmospheric  pressure.  The  process  is  lecommended 
for  the  detection  of  minute  traces  of  such  substances  as  strychnine 
hydrochloride,  morphine  hydrochloride,  and  stovaine  hydrochloride  ;  a 
reaction  may  then  be  obtained  on  the  paper.  The  capillary  action 
seems  to  depend  on  the  molecular  weight,  but  there  are  exceptions  to 
this  rule.  The  test  may  be  useful  in  milk  analysis ;  the  components 
are  separated  from  each  other,  and  may  be  identified.  The  mineral 
constituents  are  found  at  the  bottom  of  the  paper.  Watered  milk 
rises  highest.  L.  de  K. 

Electrolytic  Analysis.  Fritz  Foerster  {Zeitsch.  Elehtrcchem., 
1908,  14,  208— 211).— A.LEXANDER  Classen  {ibid.,  239).— A  con- 
tinuation of  the  polemic  on  this  subject  (this  vol.,  ii,  226,  322,  432). 

T.  E. 

Use  of  the  Filtering  Crucible  in  Electrolytic  Analysis. 
Frank  A.  Gooch  and  F.  B.  Beyer  {Amer.  J.  Sci.,  1908,  [iv],  25, 
249—255;   Zeitsch.  aaory.  Chem.,  1908,  58,   65— 72).— A  device  for 
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handling  loosely-adhering  metallic  deposits,  consisting  of  a  modified 
Gooch  perforated  platinum  or  porcelain  crucible  serving  as  electrode. 
For  details,  the  illustrations  in  the  original  article  should  be  consulted. 
Four  different  methods  are  given.  L.  de  K. 

Estimation  of  Halogen  Elements  in  Organic  Chloro-bromo- 
compounds.  Henri  Baubigny  {Com'pt.  rend.,  1908,  146, 
931—933.*  Compare  Abstr.,  1903,  ii,  510;  1904,  ii,  203).— In  order 
to  estimate  the  chlorine  and  bromine  in  organic  compounds,  the 
compound  is  oxidised  with  .a  chromic  acid  mixture  in  the  presence  of 
silver  sulphate  (Abstr.,  1899,  ii,  328),  and  the  liberated  chlorine  and 
bromine  absorbed  in  an  alkaline  solution  of  alkali  suljihite;  this 
solution  is  made  up  to  500  c.c.  and  then  divided  into  two  equal  pai  ts, 
and  the  total  halogens  estimated  in  one  part  by  the  usual  method. 
The  other  part  is  neutralised  and  concentrated  to  20  to  25  c.c,  the 
excess  of  sulphite  destroyed  by  potassium  permanganate,  the  bromine 
eliminated  by  the  method  described  previously  (Baubigny  and 
Eivals,  Abstr.,  1897,  ii,  385),  and  the  chlorine  in  the  residue  deter- 
mined in  the  usual  way.  M.  A.  W. 

Thiocyanoselenious  Acid  and  the  Estimation  of  Selenium. 
W.  N.  IwANOFF  {Chem.  Zeit.,  1908,  32,  468). — A  solution  containing 
01 — 04  gram  of  selenium  in  600  c.c.  is  mixed  with  25  c.c.  of 
ammonium  thiocyanate  (1  : 5),  and  then  with  150  c.c.  of  25%  hydro- 
chloric acid.  The  liquid  is  heated  in  a  water-bath  for  twelve  hours, 
and  then  left  overnight.  The  thiocyanoselenious  acid  formed  at  first 
is  decomposed  with  separation  of  selenium,  which  is  then  collected  on 
a  weighed  filter,  dried  at  105°,  and  weighed.  It  contains,  however, 
some  admixed  sulphur,  which  must  be  estimated  by  treatment  with 
nitrohydrochloric  acid,  precipitation  with  barium  chloride,  itc,  and 
then  allowed  for. 

Thiocyanoselenious  acid,  (R.Q^^).^,^0^,  forms  a  bulky,  crystalline 
mass  of  lustrous,  transparent,  white,  quadrangular  leaflets,  gradually 
turning  yellow,  and  rapidly  decomposed  by  hot  water.  L.  de  K. 

Estimation  of  Nitrogen.  H.  Droop  Richmond  [Analyst,  1908, 
33,  179 — 183).  —  The  Nitrogen  Factor  for  Casein. — The  experiments 
recorded  give  an  average  value  of  15 '65%  of  nitrogen  in  casein,  as 
estimated  by  Kjeldahl's  method  ;  this  corresponds  with  a  factor  of 
6'39.  Nitrogen  is  not  evolved  as  gas  in  the  Kjeldahl  method,  and 
high  results  obtained  by  Dumas'  method  were  found  to  be  due  to 
unburnt  carbon  monoxide. 

Triazo-nitrogen. — A  process  is  given  for  the  estimation  of  nitrogen 
in  the  series  of  compounds  containing  the  tria/.o-group  described  by 
Forster  and  Fiorz  (Trans.,  1905,  87,  826  ;  1907,  91,  855,  1350,  1942  ; 
1908,93,  72).  Tiie  substance  was  washed  into  a  nitrometer  witli  suc- 
cessive small  (juantities  of  alcohol,  2  drops  of  40%  formaldehyde 
solution  were  added,  and  then  the  concentrated  sulphuric  acid.  After 
reading  oft"  the  volume  of  gas,  tho  sulphuric  acid  was  transferred  to  a 
flask,  2  grams  of    zinc  dust   were    added,  and  an   estimation   of   the 

•  aiul  BuU.  Soc.  chini.,  1008,  [iv],  3,  6:^0     033. 
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nitrogen  was  made  by  Kjeldahl's  methorl.  The  ratio  of  the  nitrogen 
found  as  ammonia  to  the  total  nitrogen  varied  from  1  :183  to 
1  :  2-02.  W.  P.  S. 

Method  for  the  Estimation  of  Ammonia  in  Urine.  Hans 
Malfatti  {Zeitsch.  anal.  Chem.,  1908,  47,  273— 278).— Ten  c.c.  of  the 
urine  under  examination  are  diluted  with  50  c.c.  of  water,  and  the 
acidity  is  neutralised  by  the  addition  of  NjlO  sodium  hydroxide 
solution,  using  phenolphthalein  as  indicator  (a  considerable  quantity 
of  the  latter  must  be  added).  Three  c.c.  of  neutral  40%  formaldehyde 
solution  are  now  added,  and  the  solution  is  again  titrated.  The 
quantity  of  alkali  required  for  the  second  titration  corresponds  with 
the  ammonia  present,  as  it  is  the  amount  used  to  neutralise  the  acid 
liberated  from  the  ammonium  salts  by  the  combination  of  the  ammonia 
with  the  formaldehyde.  A  further  quantity  of  formaldehyde  may  be 
added  to  the  neutralised  solution  ;  if  the  first  quantity  of  formaldehyde 
was  insufficient  to  combine  with  all  the  ammonia,  the  solution  becomes 
acid,  and  the  titration  must  be  continued.  If  amino-acids  are  also 
present  in  the  urine,  they  are  estimated  along  with  the  ammonia ;  an 
estimation  of  the  ammonia  by  Schloesing's  method  will  show  whether 
they  are  present  or  not.  W.  P.  S. 

Estimation  of  Phosphorus  in  Ash  Analysis.  Sherman 
Leayitt  and  J.  Arthur  LeClerc  (/.  Amer.  CJiem.  Soc,  1908,  30, 
617 — 618). — The  authors  now  state  that  the  loss  in  phosphorus  (this 
vol.,  ii,  428)  is  not  due  to  volatilisation,  but  to  its  conversion  into 
a  form  in  which  it  is  no  longer  precipitated  by  molybdate  solution. 

This  may  be  remedied  by  heating  the  ash  with  sulphuric  and  nitric 
acids.  L.  de  K. 

A  New  Method  of  Estimating  Phosphorus  in  Organic 
Compounds.  Isidore  Bat  {Compt.  rend,  1908,  146,  814 — 815). — 
The  method  described  is  analogous  to  that  proposed  for  sulphur  (this 
vol.,  ii,  319).  The  substance  is  burnt  Tvith  magnesia  and  sodium 
carbonate  in  a  "  bayonet  "  tube,  the  product  dissolved  in  dilute  acetic 
acid,  and  the  phosphate  titrated  against  a  solution  containing  40  grams 
of  uranium  nitrate  per  litre,  potassium  ferrocyanide  being  used  as  an 
indicator.  The  results  agree  well  with  those  obtained  by  Carius' 
method.  E.  H, 

Titration  of  Phosphoric  Acid  in  Superphosphates.     S.  Kohn 

{Chem.  ZeiL,  1908,  32,  475— 476).— Twenty  grams  of  the  super- 
phosphate are  extracted  with  a  litre  of  water,  and  50  c.c.  of  the 
filtrate  are  diluted  to  300  c.c.  and  titrated  with  iV/lO  alkali  hydroxide 
(free  from  carbonate),  with  methyl-orange  as  indicator ;  the  result  is 
calculated  to  free  phosphoric  acid.  A  considerable  excess  of  neutral 
calcium  chloride  is  added,  also  a  few  drops  of  phenolphthalein,  and  the 
titration  is  continued.  If  the  total  number  of  c.c.  used  =  m,  whilst 
n  c.c.  were  necessary  to  convert  the  fi-ee  phosphoric  acid  into  the 
primary  salt,  then  the  total  amount  of  phosphoric  acid  is  found  from 
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the  difference  m-n;  1  mol.   of  phosphoric  oxide  =  4  mols.  of  sodium 
hydroxide.  L.  de  K, 

Haetnatoxylin  as  an  Indicator  in  the  Titration  of  Phosphoric 
Acid.  Albert  B.  Lyons  {Pharm.  Rev.,  1908,  26,  97—101).— 
Phosphoric  acid  may  be  titrated  with  great  accuracy  with  standard 
alkali,  using  hjematoxylin  as  indicator,  although  this  does  not 
appear  to  be  a  good  general  indicator.  The  conditions  for  a  successful 
titration  are  that  the  first  change  of  colour  (from  yellow  to  pink) 
should  be  taken  as  the  end  reaction,  and  that  the  alkali  should  be 
checked  with  phosphoric  acid  of  approximately  the  same  strength  as 
the  sample  taken  for  analysis.  Chlorides  interfere  somewhat  with  the 
test.  L.  DE  K. 

The  Leo  Process  for  the  Estimation  of  the  Acidity  of  the 
Monometallic  Phosphates  in  Gastric  Juice.  Michele  Barberio 
{Chem.  Zentr.,  1908,  i,  986;  from  Deutsch.  med.  Woch.,  1908,  34, 
104 — 105). — Leo's  process,  consisting  in  neutralising  any  free  hydro- 
chloric acid  in  the  gastric  juice  by  means  of  calcium  carbonate 
previous  to  titration  of  the  acid  phosphate,  has  been  found  to  give 
uncertain  results.  L.  de  K. 

Detection  of  Arsenic  by  means  of  Mercuric  Chloride 
Solution.  K.  LoCHMANN  {Chem.  Zentr.,  1908,  i,  485  ;  from  Zeitsch. 
Osterr.  Apoth.  Ver.,  1907,  45,  744 — 745). — The  apparatus  consists  of  a 
small  flask  fitted  with  a  perforated  cork  through  wliich  passes  a 
delivery  tube  bent  twice  at  right  angles ;  the  end  which  dips  into  the 
reagent  is  drawn  out  to  a  point.  A  few  pieces  of  granulated  zinc 
and  50  c.c.  of  water  are  introduced  into  the  flask,  also  a  sufliciency  of 
hydrochloric  acid.  The  gas  evolved  is  passed  through  a  test-tube 
containing  a  5%  solution  of  mercuric  chloride,  but  in  case  of  sulphides 
a  .small  wash-bottle  containing  lead  acetate  is  interposed.  When 
satisfied  that  the  zinc  and  acid  are  arsenic-free,  the  solution  supposed 
to  contain  the  arsenic  is  introduced,  and,  if  present,  a  flocculent,  pale 
yellow  mercurial  precipitate  will  form  and,  after  some  time,  crystals  of 
arsenious  acid  become  visible.  Antimony  gives  a  white  turbidity ; 
in  this  case,  some  hydrochloric  acid  sliould  be  added  to  the  mercuric 
chloride  solution,  t)ut  no  separation  of  arsenic  crystals  then  takes 
place.  L.  DE  K. 

Detection  of  Arsenic  in  Sulphur.  J.  Brand  (Chem.  Zentr., 
1908,  1,762—763  ;  from  Zeitsch.  ges.  Brauweaen.,  1908,  31,  33—34).— 
Five  grams  of  the  finely-powdered  sample  are  digested  for  fifteen 
minutes  in  25  c.c.  of  dilute  ammonia  (1  :  1),  the  filtrate  is  evaporated 
to  dryness,  and  the  I'esidue  oxidised  with  a  few  drops  of  nitric  acid. 
After  evaporation  of  the  acid,  the  residue  is  dissolved  in  8  — 10  c.c.  of 
dilute  .sulphuric  acid,  a  little  pure  zinc  is  introduced,  and,  after  closing 
the  top  of  the  tube  with  a  piece  of  cottonwool,  the  hydrogen  evolved  is 
tested  for  arsenic  hydride  as  usual  by  means  of  a  disk  of  filter  p;«per 
nioistened  with  a  drop  of  strong  silver  nitrate.  L.  dr  K. 
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Detection  of  Arsenic  [in  Fabrics].  Alfred  Behre  {Pharm. 
Zentr.-h.,  1908,  49,  355  —  357). — If  any  substance  is  found  to  be  free 
from  arsenic  by  the  Gutzeit  test  (yellow  spot  on  filter  paper  impreg- 
nated with  silver  nitrate),  it  may  be  passed  as  satisfactory,  but  should 
the  test  b"e  positive  it  is  still  necessary  to  apply  the  Marsh  test  as 
well. 

In  any  case,  it  is  advisable  to  get  rid  of  any  sulphides  in  the  colouring 
matters  by  oxidation  with  nitric  acid  and  evaporation  with  sulphuric 
acid,  or  by  means  of  hydrochloric  acid  and  potassium  chlorate  ;  the 
Gutzeit  test  is  then  more  trustworthy.  L.  de  K. 

Parr's  Method  of  Estimating  the  Heat  of  Combustion  of 
Coal.  Samuel  W.  Parr  (Zeitsch.  angew.  Ckem.,  1908,  21,  970 — 976. 
Compare  ibid.,  1906,  19,  1796  ;  Abstr.,  1900,  ii,  710  ;  1902,  ii,  432). 
■ — Attention  is  drawn  to  the  fact  that  unless  anhydrous  sodium 
peroxide  is  used,  it  is  necessary  to  estimate  the  amount  of  moisture 
absorbed  by  this  substance  before  it  is  used  for  combustion  purposes ; 
experimental  data  are  given  which  show  the  importance  of  this  point. 
Complete  combustion  is  best  aided  by  the  addition  of  potassium 
chlorate  to  the  sodium  peroxide,  but  it  is  found  that  two  parts  of 
potassium  persulphate  and  one  part  of  ammonium  persulphate  form  an 
excellent  mixture  for  this  purpose.  The  heat  of  combustion  of  carbon 
and  also  of  hydrogen  (to  liquid  water)  is  shown  to  be  in  each  case  73% 
of  the  total  heat  of  the  reaction  with  sodium  peroxide.  The  following 
table  of  correction  factors  is  given,  together  with  examples  of  their  use 
with  various  varieties  of  coal : 

Sulphur     0-006°  for  1%  in  0'5  gram  substance. 

Ash   0-001      „    1%  „  0-5     „ 

Water  of  combination 0-0033    ,,    1%  „  0-5     „  „ 

Potassium  chlorate ...     0-040       ,,    0-5  gram. 

Fuse  0008      „    10  mg.  burnt. 

J.  V.  E. 

Estimation  of  Carbon  Monoxide,  Especially  in  Tobacco 
Smoke.  B.  Marcelet  (Bull.  Soc.  chim.,  1908,  [iv],  3,  556—558).— 
Estimations  of  the  amount  of  carbon  monoxide  in  tobacco  smoke, 
using  cuprous  chloride  in  hydrochloric  acid  as  an  absorbent,  showed 
that  one  gram  of  tobacco,  smoked  in  cigarette  form,  yields  from  20  to 
80  c.c.  of  this  gas,  whilst  the  same  amount,  smoked  in  a  pipe,  yields 
from  53  to  100  c.c.  Some  difficulty  was  experienced  in  confirming 
these  results  when  the  carbon  monoxide  was  estimated  by  means  of 
iodic  acid,  but  eventually  by  diluting  the  smoke  with  air,  so  that  the 
mixture  contained  0-8  to  I'O  per  cent,  of  carbon  monoxide  and  using 
a  modified  form  of  Levy  and  Pecoul's  apparatus,  similar  results  were 
obtained.  T.  A.  H. 

Separation  of  Silica  and  Alumina  in  Iron  Ores.  T.  George 
TiMBY  {J.  Ainer.  Chem.  Soc,  1908,  30,  614— 615).— A  criticism  of 
the  process  devised  by  Dean  (Abstr.,  1907,  ii,  818).  The  ignition 
method  with  or  without  addition  of  sulphur  is  not  universally 
applicable  to  the  accurate  estimation  of  silica  and  alumina  in  iron  ores. 

L.  de  K. 
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Determination   of  Alkalinity  by    Electrochemical    Means. 

A.  E.  Lange  (Zeitsch.  Ver.  deut.  Zuckerind.,  1908,  453 — 468). — An 
exhaustive  investigation,  illustrated  with  a  cui've  and  tables ;  the 
following  conclusions  have  been  arrived  at.  The  point  of  neutrality 
obtained  by  determining  the  couductivities  or  by  employment  of  "  con- 
centration chains  "  does  not  coincide  with  that  obtained  by  the  usual 
indicators  ;  it  agrees  best  with  that  given  by  phenolphthalein.  The 
point  of  neutrality  of  pure  sucrose  to  which  acid  or  alkali  has  been 
purposely  added  may  be  sharply  determined  by  either  of  the  two  electric 
methods,  but  with  raw  sugars  or  molasses  the  two  methods  utterly  fail. 
For  the  "determination  of  alkalinity  in  raw  sugars,  phenolphthalein  is 
to  be  recommended  as  a  suitable  indicator.  L.  de  K. 

Volumetric  Estimation  of  Alkali  Hydroxides  Containing 
Carbonates  by  Wmkler's  Method.  Soren  P.  L.  Sokensen  and 
A.  C.  Andeesen  {Zeitsch.  anal.  Chem.,  1908,  47,  279— 294).— It  is 
shown  that  ti^ustwoi  thy  results  can  only  be  obtained  by  this  method 
if  the  precipitation  with  barium  chloride  is  carried  out  whilst  the 
solution  is  hot  and  when  the  solution  contains  only  normal  carbonate, 
or,  at  most,  a  minute  quantity  of  free  alkali.  If  the  solution  contains 
the  latter  or  a  hydrogen  carbonate,  a  sufficient  quantity  of  either 
hydrochloric  acid  or  sodium  hydroxide,  as  the  case  may  be,  must  be 
added  before  the  solution  is  warmed,  in  order  to  remove  the  free 
alkali  or  alkali  hydiogen  carbonate.  The  requisite  amount  to  be 
added  is  ascertained  by  a  previous  titration.  If  solutions  of  pure 
normal  alkali  carbonates  are  precipitated  whilst  hot  with  barium 
chloride,  only  normal  barium  carbonate  is  thrown  down  ;  if  the 
precipitation  takes  place  in  the  cold,  more  or  less  barium  hydrogen 
carbonate  is  formed,  and  the  supernatant  solution  becomes  alkaline. 
The  statement  by  Le  Blanc  (Abstr.,  1907,  ii,  505),  that  the  solution 
becomes  acid  in  these  circumstances,  is  probably  due  to  his  having 
worked  with  alkali  carbonate  containing  hydrogen  carbonate.  It  the 
solution  contains  alkali  hydroxide,  the  precipitate  of  barium  cirbonate 
will  contain  more  or  less  basic  carbonate,  according  to  the  quantity 
of  alkali  hydroxide  present.  W.  P.  S. 

Estimation  of  Potassium  by  the  Platinichloride  Method. 
Henui  J.  F.  DE  ViUEs  {Chem.  Weekblad,  1908,  5,  261— 209.  Compare 
this  vol.,  ii,  430). — Experiments  showing  the  extent  to  which  potassium 
may  be  retained  in  the  barium  sul{)hale  formed  on  converting  potassium 
sulphate  into  chloride  by  means  of  barium  chloride.  Addition  of 
hydrochloric  acid  does  not  diminish  the  extent  of  the  occlusion. 

Hence,  in  using  Stohmann's  process,  the  loss  will  be  such  that, 
instead  of,  say,  27%  of  K.^O,  at  most  26"6%  will  he  found.  It  must  be 
remarked  that  the  loss  would  be  even  greater  were  it  not  that  in 
practice  the  volume  of  the  precipitate  tormed  is  neglected.  Tliis 
volume  may  bo  approximately  doterminod  by  noticing  the  amount  of 
barium  chloride  used  for  precipitation,  and  dividing  the  calculated 
weight  of  the  sulphate  by  4"2.  L.  de  K. 

Estimation  of  Potassium  in  Soils.  Lkon  Ronnkt  {Ann.  Chim. 
Anal.,  1908,  13,  141 — 143). — Twenty-iive  grams  of  the  soil  are  heated 
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in  a  flat  porcelain  dish  with  25  c.c.  of  nitric  acid  (more  if  carbonates 
are  present)  for  three  hours.  Some  water  and  a  few  drops  of  barium 
nitrate  solution  are  added,  the  solution  is  evaporated  to  dryness,  and 
the  residue  heated  to  incipient  redness.  Ferric  and  aluminium 
nitrates  are  quite  decomposeil,  and  those  of  calcium  and  magnesium 
but  partly. 

The  residue  is  treated  with  water  and  10 — 20  grams  of  oxalic  acid, 
and  the  whole  is  again  evaporated  to  dryness.  The  residue  is  heated 
to  redness  until  all  the  oxalic  acid  has  disappeared  ;  by  this  treatment, 
the  calcium,  magnesium,  and  barium  are  also  rendered  insoluble.  The 
mass  is  powdered  and  introduced  into  a  flask,  and  treated  with  hot 
water  (250  c.c.) ;  when  cold,  water  is  added  up  to  the  mark,  and  also 
an  extra  10  c.c.  to  compensate  for  the  volume  occupied  by  the  insoluble 
matter.  Two  hundred  c.c.  of  the  filtrate  are  then  evaporated  to 
dryness,  and  the  residue  ignited  once  more  with  a  few  grams  of  oxalic 
acid.  The  mass  is  then  dissolved  in  a  little  hot  water,  and,  after 
acidifyiug  the  filtrate  with  hydrochloric  or  nitric  acid,  the  potassium 
is  estimated  either  by  the  platinum  or  the  perchlorate  process. 

L.    DE    K. 

Practical  Modification  of  the  Method  for  Determining  the 
Hardness  of  Water.  Value  of  the  Process.  Fernand  Telle 
{J.  Pharm.  Chim.,  1908,  [vi],  27,  380— 389).— Clark's  process,  as 
modified  by  Boutron  and  Boudet,  is  placed  on  a  decimal  basis  by 
adopting  as  standard  a  solution  containing  0'344  gram  of  ciystallised 
calcium  sulphate  per  litre  ;  50  c.c.  of  this  solution,  corresponding 
therefore  with  0  01  gram  of  calcium  carbonate,  are  titrated  with  soap 
solution,  slightly  alkaline  to  phenolphthalein,  and  contained  in  an 
ordinary  50  c.c.  burette.  One  degree  of  hardness,  on  this  basis,  is 
exactly  equivalent  to  0*01  gram  of  calcium  carbonate  per  litre,  and 
corresponds  therefore  pretty  closely  with  a  degree  in  Boutron  and 
Boudet's  modification  (00103  gram). 

The  amounts  of  calcium  carbonate  and  sulphate  found  by  the  soap 
method,  in  general  agree  closely  with  the  resvilts  of  direct  analysis. 

G.  B. 


Detection  of  Barium  in  Strontium  Salts.  H.  Caron  and 
D.  Raquet  {Bull.  Soc.  chim.,  1908,  [iv],  3,  483— 493).— A  detailed 
study  of  the  sensibility  of  the  various  tests  for  barium  alone,  and  in 
presence  of  strontium  or  calcium  salts,  has  been  made.  The  following 
are  the  limits  of  sensibility  of  the  reagents  investigated.  In  each  case, 
the  fii'st  fraction  expresses  the  minimum  ratio  of  barium  to  water  in 
a  solution  which  will  give  a  precipitate  with  the  reagent;  the  second, 
the  minimum  ratio  of  barium  to  strontium,  and  the  third  (where  given) 
the  minimum  ratio  of  barium  to  calcium  which  can  be  detected  by 
means  of  the  reagent.  Hydrofluosilicic  acid,  1/2500  and  1/15  ;  hydro- 
fluosilicic  acid,  in  presence  of  alcohol,  1/20,000, 1/75,  and  1/60  ;  strontium 
sulphate,  1/30,000  and  1/50;  potassum  dichromate,  1/100,000,  1/150, 
and  1/150  (approx.);  strontium  chromate,  1/250,000  and  1/1000;  potass- 
ium chromate  (3%),  1/2,500,000,   1/15,00(',  and  1/1,000,000.     Smaller 
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quantities  of  barium  can  be  defected  by  most  of  these  reagents  by 
allowing  the  mixture  to  remain  for  a  time ;  the  second  figures  given 
above  are  for  10%  solutions  of  strontium  salt  in  contact  with  the 
reagent  during  a  few  minutes. 

Hydrofluosiiicic  acid  is  apt  under  certain  conditions  to  deposit 
gelatinous  silica,  which  may  be  mistaken  for  barium  silicofluoride. 
Many  strontium  salts  contain  strontium  sulphate,  which  may  be  pre- 
cipitated when  the  solutions  are  boiled,  particularly  in  presence  of 
acids.  The  impression  that  the  addition  of  acetic  acid  to  chromates, 
and  of  sodium  diacetate  to  dichromates,  make  these  reagents  more 
delicate  as  tests  for  barium  is,  in  the  author's  experience,  erroneous. 
Ammonium  vanadate  and  potassium  iodate  have  also  been  suggested 
as  reagents  for  detecting  barium  in  presence  of  strontium,  but  they 
are  of  little  value  for  this  purpose  in  presence  of  a  large  excess  of 
strontium.  Full  details  are  given  in  the  original  as  to  the  best 
methods  of  applying  these  various  reagents  as  tests  for  barium. 

T.  A.  H. 


Electrolytic  Depositions  on  Inclined  Electrodes.  R. 
GoLDScHMiDT  {Bull.  Soc.  chim.  Belg.,  1908,  22,  138 — 145). — It  is 
shown  that  trustworthy  results  may  be  obtained  in  the  electrolytic 
deposition  of  zinc  if,  instead  of  a  rotating  electrode,  a  fixed  electrode 
be  used  and,  at  the  same  time,  a  movement  is  given  to  the  solution. 
The  author  employs  a  strip  of  zinc  40  cm.  long  and  5  cm.  wide  as  the 
anode;  tbis  is  placed  in  a- narrow  metal  trough,  which  serves  as  the 
cathode,  the  two  being  fixed  at  a  distance  of  about  5  mm.  apart  by 
means  of  glass  rods  placed  at  the  edges  of  the  anode.  The  whole  is 
inclined,  and  the  solution  is  allowed  to  flow  down  the  trough  and  over 
the  anode,  and  then  into  a  collecting  vessel.  From  this,  the  solution 
is  pumped  up  to  a  vessel  placed  above  the  electrodes,  and  is  again 
allowed  to  flow  over  the  latter,  and  so  on.  Tlie  pump  consists  of  a 
rubber  tube  laid  in  a  wooden  trough,  and  the  solution  is  caused  to  pass 
up  the  tube  by  means  of  two  rollers,  which  pass  upwards  over  the 
tube,  compressing  it  so  that  the  solution  is  forced  upwards.  The 
rollers  are  driven  by  an  electric  motor.  The  electrolyte  employed  con- 
sisted of  hydrofluosiiicic  acid  which  had  been  neutralised  with  zinc 
oxide  or  carbonate,  and  the  best  results  as  regards  hardness  and 
adherence  of  the  deposit  were  obtained  when  the  electrolyte  contained 
fine  sand  in  suspension.  W.  P.  S. 

Estimation  of  Lead  in  Ores.  Albert  H,  Low  {J.  Amer.  Chew. 
Soc,  1908,  30,  587— r)8'J). — The  impure  lead  sulphate  obtained  in  due 
course  is  dissolved  in  a  boiling  solution  of  acid  sodium  acetate  (made 
by  adding  40  c.c.  of  glacial  acetic  acid  to  500  c.c.  of  a  cold  saturated 
solution  of  sodium  acetate  diluted  with  500  c.c.  of  water).  The  lead 
is  now  precipitated  by  pota-ssiuni  dichi  ornate,  and  the  load  chroiiiato  is 
next  treated  with  a  boiling  solution  of  oxalic  acid  (I  part  of  cold 
saturated  solution  to  .3  parts  of  water).  A  little  alcohol  is  al.so  added 
to  assist  in  reducing  the  chronuito.  The  lead  oxalate  so  obtained  is 
washed  and  then   treated  with   hot  dilute  sulphuric  acid,  when  the 
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oxalic  acid  liberated,  which  represents  the  lead,  is  titrated  as  usual 
with  standard  permanganate,  checked  by  lead  as  described. 

L,    DE   K. 

Comparison  of  Two  Tests  of  Red  Lead.  Eugene  E.  Dunlap 
{J.  Amer.  Chem.  Soc,  1908,  30,  611 — 613). — Two  tests  are  in  common 
use  for  the  evaluation  of  red  lead.  One  consists  in  treating  the 
sample  with  dilute  nitric  acid  and  weighing  the  residual  peroxide,  or 
this  may  be  deteimined  volumetrically.  The  author  cannot  recom- 
mend this  method,  but  has  obtained  good  results  with  the  lead  acetate 
process.  The  excess  of  lead  oxide  in  a  sample  of  red  lead  may  be 
determined  accurately  by  boiling  with  solution  of  lead  acetate  and 
re-weighing  the  undissolved  matter.  L.  de  K. 

Rapid  Analysis  of  Copper-plating  Baths.  Ernesto  Pannain 
{Gazzetta,  1908,  38,  i,  352— 355).— The  following  method  for  estimat- 
ing the  copper  sulphate  and  the  free  sulphuric  acid  contained  in 
copper-plating  baths  is  rapid  and  gives  good  results.  The  liquid  is 
first  diluted  to  ten  times  its  volume,  and  25  c.c.  then  treated  with  an 
excess  of  powdered  potassium  iodide,  the  iodine  set  free  being  esti- 
mated by  titration  with  NjlO  sodivim  thiosulphate  ;  the  amount  of 
copper  sulphate  is  calculated  by  means  of  the  equation:  20uS0^-t- 
4KI  =  Cu2l.2-f- 21  +  2K.3SO^.  The  free  acid  is  estimated  in  the  same 
solution  by  adding  potassium  iodate  and  titrating  the  liberated  iodine 
with  sodium  thiosulphate.  T.  H.  P. 

Analysis  of  White  Metal  and  Similar  Alloys.  E.  Schijrmann 
and  WiLHELM  ScHARFENBERG  (Chem.  Zentr.,  1908,  i,  986  ;  from  Mitt. 
K.  Material jyriifgs.-Amt.,  25,  270 — 274). — A  method  based  on  Clarke's 
oxalic  acid  process.  One  gram  of  the  alloy  is  dissolved  in  10  c.c.  of 
hydxochloric  acid  containing  bromine,  and,  after  removing  the  latter  by 
a  current  of  carbon  dioxide,  3 — 4  grams  of  tartaric  acid  are  added  and 
then  a  slight  excess  of  ammonia.  After  removing  any  copper  and  lead 
by  Finkener's  method,  the  liquid  is  acidified  with  sulphuric  acid  and 
heated  to  60°,  and  the  tin,  antimony,  and  arsenic  are  precipitated 
with  hydrogen  sulphide.  The  precipitate  is  redissolved  in  bromo- 
hydrochloric  acid  and  then  neutralised  with  ammonia,  and  at  once 
mixed  with  5  grams  of  oxalic  acid.  The  solution  is  now  diluted  to 
400  c.c,  heated  to  boiling,  and  a  current  of  hydrogen  sulphide  is  passed 
for  one  hour.  The  precipitate  containing  arsenic  and  antimony 
is  at  once  collected,  the  filr,rate  is  neutralised  with  ammonia,  again 
acidified  slightly  with  acetic  acid,  and  once  more  treated  with  hydrogen 
sulphide  for  three  hours  at  the  boiling  temperature.  The  tin 
sulphide  is  collected,  washed  with  water  containing  ammonium 
sulphate,  and  finally  converted  into  oxide  by  means  of  nitric  acid.  It 
is  as  well  to  redissolve  the  antimony  precipitate  in  hydrochloric  acid 
and  bromine,  and  to  precipitate  once  more  with  hydrogen  sulphide. 
The  precipitate  is  then  dissolved  in  sodium  sulphide,  and  the  antimony 
precipitated  electrolytically  ;  any  arsenic  remains  in  solution. 

Pig  lead  is  dissolved  in  nitric  and  tartaric  acids,  and  most  of  the 
lead  precipitated  with  sulphuric  acid.  L.  de  K. 
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A  System  of  Qualitative  Analysis  for  the  Common 
Elements.  III.  Analysis  of  the  Aluminium  and  Iron 
Groups,  including  Glucinum,  Uranium,  Vanadium,  Titanium, 
Zirconium,  and  Thallium.  Arthuk  A.  Noyes,  William  C.  Bray, 
and  Ellwood  B.  Spear  (/.  Ainer.  Chem.  Soc,  1908,  30,481—565).— 
After  removing  the  metals  of  the  hydrogen  sulphide  group,  the  solu- 
tion is  mixed  with  ammonia  and  ammonium  sulphide,  which  pre- 
cipitates the  metals  of  the  aluminium  and  iron  group,  including  also 
glucinum,  uranium,  vinadium,  titanium,  zirconium,  and  thallium. 
The  usual  separation  of  nickel  and  cobalt  by  means  of  dilute  hydro- 
chloric acid  has  been  abandoned,  but  the  precipitate  is  dissolved  in 
hydrochloric  acid  with  the  aid  of  nitric  acid.  The  solution  is  then 
boiled  with  excess  of  sodium  hydroxide  and  sodium  peroxide,  which 
causes  the  following  metals  to  pass  into  solution  as  sodium  salts : 
aluminium,  glucinum,  zinc,  chromium,  uranium,  and  vanadium.  For 
further  particulars,  the  tables  in  the  original  article  should  be  con- 
sulted. L.  DE  K. 

Estimation  of  Iron  in  Reduced  Iron.  Gustav  Frerichs 
{Arch.  Pharm.,  1908,  246,  190-205).  — The  process  answers  both  for 
reduced  and  powdered  iron.  One  gram  of  the  sample  is  dissolved  in 
25  c.c.  of  dilute  hydrochloric  acid,  and  diluted  to  100  c.c.  Twenty  c.c. 
of  the  filtrate  are  then  mixed  with  100  c.c.  of  water  and  10  c.c.  of 
nitric  acid,  and  heated  for  some  time,  but  not  to  boiling.  The  iron  is 
then  precipitated  with  ammonia,  and  finally  weighed  as  oxide.  Powdered 
iron  should  contain  at  least  98%  of  real  iron,  whilst  reduced  iron  may 
be  pronounced  pure  if  it  yields  9 6 '6%.  L.  de  K. 

Estimation  of  Iron  by  Permanganate  after  Reduction  with 
Titanous  Sulphate.  H.  D.  Newton  {Avier.  J.  Sci.,  1908,  [iv],  25, 
343 — 345  *). — The  ferric  sulphate  solution  is  reduced  by  means  of 
titanous  sulphate,  the  excess  of  which  is  rendered  harmless  by 
oxidation  with  bismuth  oxide.  The  ferrous  iron  is  then  titrated  with 
permanganate. 

The  titanous  sulphate  for  this  purpose  may  be  readily  prepared  by 
fusing  commercial  titanic  acid  with  potassium  sodium  carbonate, 
decomposing  the  mass  with  sulphuric  acid,  and  reducing  the  solution 
with  zinc.  L.  de  K. 

Estimation  of  Ferrous  Oxide  in  Rock  Analyses.  IIobert 
Mauzelius  (Chem.  Zenlr.,  1908,  i,  765  ;  from  >Sveri(/es  geol.  Under- 
sokniny,  Afhandl.  och  u/^psatser.,  Ser.  C,  206). —  In  presence  of 
titanium,  the  volumetric  estimation  of  ferrous  oxide  still  piesents 
difliculties.  On  finely  powdering  a  mineral,  the  ferrous  oxide  may 
have  becou)e  partly  oxidised  ;  iu  analyses,  a  coarse  powder  t-hould 
therefore  be  used.  Rocks  are  bes(>  attacked  with  a  mixture  of 
sulphuric  and  hydrofluoric  acids.  L.  de  K. 

Assay  of  Ferrochrome  with  High  Carbon  Content.  A. 
(Jakfin  and  F.  Dhuique-Mayeii  {Chem.  Zevtr.,  1908,  i,  986 — 987  ; 
from    Mon.    Sci.,    1908,    [iv],    22,    88— 91).— The   estimation   of   the 

*  and  Zeilsch.  anor<j.  Chem.  1908,  58,  378—380. 
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chromium  by  fusion  with  sodium  peroxide  gives  satisfactory  results. 
The  carbon  is  estimated  by  heatiog  0'25  gram  of  the  powdered  sample, 
mixed  with  1"5  grams  of  lead  peroxide  and  placed  in  a  porcelain  boat, 
for  four  to  five  hours  in  a  porcelain  combustion  tube  in  a  current  of 
oxygen.  The  gases  are  passed  through  three  pear-shaped  absorbing 
flasks  containing  ammouiacal  barium  chloride  solution  (1  vol.  of  10% 
barium  chloride  ;  1  vol.  of  ammonia).  The  solution  is  heated  for  two 
hours  on  the  water-bath  to  precipitate  fully  the  barium  carbonate, 
■which  is  then  converted  into  sulphate  and  weighed.  Iron  is 
estimated  by  fusing  0  5  gram  of  the  powder  with  5  grams  of  sodium 
peroxide,  the  iron  is  dissolved  in  dilute  sulphuric  acid,  precipitated 
with  ammonia,  again  redissolved  in  acid  and  reprecipitated  with 
ammonia,  and  heated  to  redness  for  three  hours.  It  is  then  fused  with 
potassium  sodium  carbonate,  dissolved  in  hydrochloric  acid,  reduced 
with  zinc,  and  titrated  with  standard  permanganate.  L.  de  K. 

Electrolytic  Estimation  of  Nickel  in  Nitrate  Solutions 
and  its  Separation  from  Copper.  Alfred  Tuiel  {Zeitsch. 
Elektrochem.,  1908,  14,  201 — 208). — Nickel  may  be  deposited  quanti- 
tatively from  an  ammoniacal  nitrate  solution  provided  it  is  free  from 
nitrite  and  contains  a  sufficient  excess  of  ammonia.  The  nitrite  is  most 
readily  destroyed  by  simple  boiling  ;  about  80  c.c.  of  ammonia  (D  091) 
in  120  c.c.  of  solution  are  necessary  to  prevent  the  deposition  of  nickel 
oxide  on  the  anode.  Platinum  anodes  are  dissolved  unless  protected 
by  a  skin  of  nickel  oxide  ;  this  skin  dissolves  at  the  end  of  the  opera- 
tion, and  the  dissolved  platinum  is  deposited  at  the  cathode.  The  error 
due  to  this  is  avoided  by  using  straight  iron  wires  as  anodes ;  the  wires 
are  brought  into  the  passive  state  before  use  by  dipping  them  in  con- 
centrated nitric  acid,  washing  with  alcohol,  and  drying.  In  the 
separation  of  copper  and  nickel,  the  copper  is  not  completely  precipitated 
at  70°  if  nitrous  acid  is  present ;  by  depositing  the  greater  part  of  it  at 
the  ordinary  temperature  and  finishing  the  electrolysis  at  55°,  this 
difficulty  is  avoided.  Ammonia  is  then  added,  and  the  electrolysis 
completed  with  a  higher  current  density  at  70".  In  presence  of  excess 
of  ammonia,  small  quantities  of  nickel  cannot  be  recognised  by  the 
addition  of  ammonium  sulphide,  since  the  brown  colour  does  not  appear. 
It  is  therefore  advisable  to  continue  the  electrolysis  for  a  few  minutes 
after  the  first  weighing  of  the  nickel  deposit  in  order  to  make  sure 
that  no  further  deposit  occurs.  T.  E. 

Method  for  the  Rapid  Estimation  of  Nickel  in  the  Presence 
of  Cobalt.  M.  Emmanuel  Pozzi-Escot  {Bull.  6'oc.  chim.  Bely.,  1908, 
22,  155 — 156  *). — The  volume  of  the  precipitate  obtained  on  precipitat- 
ing the  nickel  as  molybdate  (this  vol.,  ii,  229)  may  be  measured  and  com- 
pared with  that  of  a  known  quantity  of  nickel  molybdate  in  order  to 
ascertain  the  amount  of  nickel  present.  The  solution  containing  the 
nickel  and  cobalt  is  neutralised,  concentrated,  and  treated  with  an 
excess  of  saturated  ammonium  molybdate  solution.  The  mixture  is 
placed  in  a  tube  provided  with  a  narrow  graduated  neck.  A  mixture 
is  also  prepared  with  a  known  quantity  of  nickel,  and  is  placed  in  a 
second  tube.     The  contents  of  both  tubes  are  heated,  so  as  to  cause 

*  and  Ann.  Chim.  anal.  1908,  13,  217—218. 
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the  iusoluble  nickel  molybdate  to  separate,  and  are  then  submitted  to 
centrifugal  action  for  three  minutes,  the  precipitate  being  collected  in 
the  graduated  part  of  the  tube.  The  volume  of  the  precipitate  in  the 
solution  under  examination  is  then  compared  with  that  of  the  known 
quantity  of  nickel  molybdate.  W.  P.  S. 

Separation  and  Estimation  of  Nickel  in  the  Presence  of 
Cobalt  and  all  other  Elements  which  are  not  Precipitated 
by  Hydrogen  Sulphide  in  Acid  Solution.  M.  Emmanuel  Pozzi- 
EscoT  {Ann.  chim.  anal.,  1908,  13,  185 — 186;  Bull.  Soc.  chim.  Belg., 
1908,  22,  158—162). — The  method  of  estimating  nickel  described 
previously  (this  vol.,  ii,  229)  may  be  applied  to  solutions  of  nickel  also 
containing  cobalt,  iron,  zinc,  manganese,  chromium,  uranium,  alumin- 
ium, magnesium,  barium,  strontium,  kc.  The  precipitate  of  nickel 
molybdate  obtained  is  boiled  with  an  excess  of  ammonia ;  all  the 
nickel  goes  into  solution,  whilst  the  iron,  aluminium,  chromium, 
manganese,  and  zinc,  which  are  also  precipitated,  either  remain 
insoluble  or  are  removed  in  the  subsequent  treatment  of  the  nickel 
solution.  This  treatment  consists  in  boiling  the  solution  with 
potassium  hydi"oxide  in  order  to  expel  the  ammonia  and  then  adding 
bromine.  The  nickel  oxide  is  collected  on  a  filter,  washed,  dissolved 
in  an  acid,  and  estimated  electrolytically.  W.  P.  S. 

Estimation  of  Vanadic  and  Molybdic  Acids  in  the  Presence 
of  one  Another.  Graham  Edgar  {Amer.  J.  Sci.,  1908,  [iv],  25, 
332 — 334  *). — The  process  is  based  on  the  fact  that  under  certain 
conditions  molybdic  acid  is  not  reduced  by  sulphur  dioxide. 

The  solution,  which  should  contain  at  most  0*2  gram  of  molybdic 
acid  in  50  c.c.  and  1  c.c.  of  free  sulphuric  acid,  is  heated  to  boiling, 
and  a  current  of  sulphur  dioxide  is  passed  until  the  vanadium  is 
reduced  to  the  state  of  tetroxide.  The  excess  of  sulphur  dioxide 
is  boiled  off,  and  the  last  traces  expelled  by  a  current  of  carbon 
dioxide.  The  liquid  is  then  titrated  for  vanadic  acid  with  standard 
permanganate. 

By  inci easing  the  sulphuric  acid  to  5  c.c,  reduction  of  molybdic 
acid  does  not  take  place  even  with  0  4  gram  of  the  same  in  25  c.c.  of 
liquid.  1^.  DE  K. 

Reduction  of  Vanadic  Acid  by  Zinc  and  Magnesium.  Frank 
A.  GoocH  and  Graham  Edgar  {A^ner.  J.  Sci.,  1908,  [iv],  25, 
233 — 238). — Glassmann's  process  (Abstr.,  1905,  ii,  208)  for  the 
titration  of  vanadium  in  presence  of  moly])deuum  is  based  on  the 
assumption  that  a  .solution  of  vanadium  when  reduced  by  magnesium 
and  hydrochloric  acid  contains  V.^jO.,,  and  that,  when  zinc  has  been 
employed  and  the  solution  exposed  to  the  air,  V.^O.^  is  present.  The 
authors,  after  having  made  ninny  experiments,  state  that  this  view  is 
quite  erroneous.  L-  1>K  Iv. 

Assay  of  Sulphur  Antimonii  Auratum.  Felix  Jacousghn  {Chem. 
Zentr.,  1908,  i,  763—764  ;  from  Uuvimi  ZeiL,  1908,  22,  368—387).— 
Admixed    sulphur    may    be    estimated     by    extraction    with    carbon 

*  and  ZcUsch.  anorg.  Client.  1908,  58,  375—^377. 
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disulphide.  The  total  sulphur  is  found  by  repeated  evaporation  with 
fuming  nitric  acid  ;  the  residue  is  then  extracted  with  water,  atid 
treated  with  barium  chloride  as  usual.  The  antimony  is  found  by 
evaporation  with  nitric  acid  and  ignition  of  the  residue.  This, 
however,  is  not  pure  antinmny  peroxide,  but  may  contain  calcium 
sulphate  and  other  inert  matters.  The  author  has  devised  a  simple 
and  fairly  satisfactory  plan  for  an  indirect  estimation  of  the 
antimony,  consisting  in  heating  the  residue  with  ammonium  chloride, 
which  causes  the  antimony  to  volatilise  and  does  not  react  wiih 
calcium  sulphate.  The  sulphur  in  actual  combination  with  Uih 
antimony  may  be  found  by  heating  the  extracted  sample  with 
hydrochloric  acid  and  estimating  the  hydrogen  sulphide  evolved  by 
passing  it  through  an  ammoniacal  silver  nitrate  solution.  The  acid 
solution  may  then  be  used  for  further  investigation.  L.  de  K. 

Electrolytic  Estimation  of  Bismuth.  Floyd  J.  Metzger  and 
H.  T.  Beans  {J.  Amer.  Chem.  Soc,  1908,  30,  589— 593).— The 
solution  containing  at  most  O'-i  gram  of  bismuth  is  neutralised  with 
sodium  hydroxide,  using  phenolphthalein  as  indicator ;  20  o.c.  of  50% 
acetic  acid  and  preferably  also  2  grams  of  boric  acid  are  added,  and  the 
whole  is  diluted  to  250  c.c.  and  submitted  to  electrolysis,  the  conditions 
being  about  as  follow:  NDf^  0'2 — 0-15  ;  voltage,  2-1— 2-80;  temperature, 
74 — 79°;  time,  three-quarters  of  an  hour  to  three  and  a  half  hours. 

The  metal  is  obtained  quantitatively  as  a  firmly-adhering  deposit,  no 
peroxide  being  deposited  on  the  anode.  L.  de  K. 

Influence  of  Microbes  on  the  Composition  of  Waters. 
i'u.  RoucHY  {J.  Pharm.  Chim.,  1908,  [vi],  27,  374—380).— 
The  chemical  analysis  of  water,  like  the  bacteriological  examination, 
should  be  undertaken  as  soon  as  possible  after  the  collection  of 
the  sample,  on  account  of  the  chemical  changes  which  are  brought 
about  by  the  bacteria  contained  in  it.  These  changes  consist 
principally  in  the  oxidation  of  ammonia  and  of  nitrites  to  nitrates, 
and  stress  is  laid  on  the  rapidity  of  this  process.  G.  B. 

Chloroform  Balance.  Augustus  D.  Waller  {Proc.  Physiol.  Soc, 
1908,  vi — viii  ;  J.  Physiol.,  37).^The  principle  of  the  balance  is  to 
weigh  a  closed  glass  bulb  in  an  atmosphere  of  chloroform  vapour  in 
air.  If  the  mixture  to  be  administered  to  the  animal  or  joatient  is 
passed  through  the  balance  case,  the  rise  and  fall  of  the  beam,  which 
can  be  registered  by  a  pointer  on  a  slowly  moving  drum,  indicates 
changes  in  the  percentage  of  the  chloroform  from  that  which  it  is 
deirable  to  administer.  W.  D.  H. 

Volumetric  Estimation  of  Reducing  Sugars.  II.  The 
Limits  of  Accuracy  of  the  Method  under  Standard  Con- 
ditions. Arthur  Pt.  Ling  and  G.  Cecil  Jones  {Analyst,  1908,  32, 
iGi) — 167.  Compare  A()str.,  190,5,  ii,  487). — The  authors  have  sub- 
jected the  method  to  a  critical  investigation,  and  find  that  it  is  quite 
as  trustworthy  as  the  gravimetric  process.  The  average  error  appears  to 
be  1  in  400  in  the  case  of  dextrose,  1  in  300  in  the  case  of  maltose, 
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and  1  in  100  in  the  case  of  Itevulose.  Assuming  the  concentration  of  the 
sugar  solution  to  be  constant,  the  number  of  c.c.  required  for  anj'titration 
is  directly  proportional  to  the  vohime  of  Fehling's  solution  employed, 
at  all  events,  when  this  lies  between  the  limits  of  5  and  20  c.c.  A 
table  is  also  given  showing  the  quantities  of  dextrose,  Isevulose,  invert 
sugar,  and  maltose  in  100  c.c.  of  solution  when  from  20  to  43  c.c.  of 
the  latter  ai'e  i*equiied  to  reduce  10  c.c.  of  Fehling's  solution.  The 
composition  of  the  indicator  given  previously  (ibid.)  requires  coirec- 
tion  ;  the  quantity  of  hydrochloric  acid  should  be  2'5  c.c.  (not  50  c.c), 
and  the  amount  of  ammonium  thiocyanate  should  be  increased  to 
1-5  grams.  W.  P.  S. 

Volumetric  Estimation  of  Reducing  Sugar.  III.  Estima- 
tion of  Sucrose  and  Invert  Sugar  in  Mixtures.  Arthur  R. 
Ling  and  Theodore  Rendle  {Analyst,  1908,  33,  167 — 170). — The 
influence  of  sucrose  on  the  estimation  of  invert  sugar  in  mixtures 
containing  these  two  sugars  is  practically  negligible  until  the  proportion 
on  the  total  sugar  amounts  to  30%,  at  which  point  the  invert  sugar  is 
overestimated  to  the  extent  of  0"2%.  In  the  case  of  a  mixture  of 
equal  parts  of  sucrose  and  invert  sugar,  the  latter  would  be  returned 
as  50'4%,  instead  of  50%,  that  is  to  say,  it  would  be  overestimated  by 
0-8%,  whilst  a  mixture  containing  99%  of  sucrose  would  yield  1"14% 
of  invert  sugar  on  titration,  or  14%  too  much.  W.  P.  S. 

Detection  of  Lsevulose  in  Presence  of  other  Natural  Sugars. 
J.  PiERAERTS  {Bull.  Assoc.  c/dm.  Sucr.  Dist.,  1908,  25,  830 — 848). — 
The  author  has  examined  a  number  of  reagents  in  order  to  ascertain 
whether  it  is  possible,  by  their  means,  to  detect  hevulose  rapidly  and 
certainly  in  products  containing  other  sugars  which  occur  naturally, 
these  being  ^-arabinose,  I  xylose,  dextrose,  tZ-mannose,  rf-galactose, 
maltose,  lactose,  sucrose,  and  raffinose. 

The  results  show  that,  for  this  purpose,  Fehling's  solution  is  useless, 
but  that  certain  results  are  given  by  (1)  various  modifications  of 
Ost's  solution  containing  copper  sulphate,  potassimn  carbonate,  and 
potassium  hydrogen  carbonate ;  (2)  solutions  containing  per  litre 
6  grams  Cu(0H)2,  50  grams  (or  75  grams)  KHCOg,  and  100  grams 
KgCO.j  ;  the  second  of  these  solutions  is  very  stable,  remaining 
unchanged  after  six  months  ;  (3)  a  solution  containing  12  grams 
glycine,  6  grams  cupric  hydroxide,  and  50  grams  potassium  carbonate 
per  litre,  which  is  al.-o  stable.  Details  are  given  for  the  preparation 
of  the  various  solutions. 

Solution  (3),  which  yields  the  most  satisfactory  results,  is  not 
reduced  in  the  cold  in  twenty-four  hours  by  any  of  the  reducing  sugars 
named  above  with  tlio  exception  of  la>vulose,  and  with  this  sugar  the 
time  required  for  reduction  varies  from  four  to  nine  hours,  as  its  con- 
centration varies  from  4 — 5%,  to  1 — 2%,.  Also  a  3%,  solution  of  laivulose 
reduces  this  solution  in  one  hour  at  30'\  under  which  conditions  none 
of  the  other  sugars  mentioned  causes  reduction. 

These  solutions  may  also  be  utilised  for  detecting  hovulose  in  com- 
mercial ptodiicts,  such  as  honey,  marmalade,  invert  sugars,  itc,  the 
preliniiniirv    procedure    being  as    follows:     20    or    25  grams    of    the 
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material  are  dissolved  in  150—200  c.c.  of  cold  water,  the  solution 
then  being  defecated  by  adding  basic  lead  acetate  solution  drop  by 
drop  so  as  to  avoid  excess.  The  liquid  is  well  shaken  and  filtered,  the 
lead  in  the  filtrate  being  precipitated  by  means  of  cold  saturated 
sodium  sulphate  solution.  After  half  an  hour,  the  liquid  is  filtered, 
and  the  proportion  of  reducing  sugar  present  estimated  approximately 
by  means  of  Fehling's  solution.  This  proportion  is  reduced  i.y  dilution 
to  about  5%  calculated  as  dextrose.  The  presence  of  la^vulose  can 
tlien  be  detected  as  described  above.  T.  H.  P. 

Evaluation  of  Commercial  Starch.  Edmund  Parow  and  Franz 
Nkumann  (Chem.  Zentr.,  1908,  i,  557;  from  Zeitsch.  Spirit,  ind.,  1907, 
30,  561—562). — Ten  grams  of  the  sample  are  converted  into  dextrose 
by  heating  for  one  hour  in  the  boiling  water-bath  with  20  c.c.  of  a 
solution  composed  of  200  grams  of  sodium  chloride  dissolved  in  800  c.c. 
of  water  and  mixed  with  220  c.c.  of  25%  hydrochloric  acid.  Ten  c.c. 
of  basic  lead  acetate  .ire  added,  and  when  cold  the  liquid  is  made  up  to 
100  c.c.  After  decolorising  with  a  little  animal  charcoal,  the  liquid 
is  examined  in  a  200  mm.  tube.  By  multiplying  by  a  certain  factor, 
the  reading  at  once  gives  the  percentage  of  starch.  The  following 
factors  are  used  :  For  potato  starch  8"288,  for  maize  starch  8"478,  for 
rice  starch  8'497,  and  for  wheat  starch  8*420.  L.  de  K. 

Polarimetric  Estimation  of  Starch  in  Cereals,  &c.  Erich 
Ewers  {Zeitsch.  dffentl.  Chem.,  1908,  14,  150 — 157). — Five  grams  of 
the  finely-powdered  sample  are  well  mixed  in  a  100  c.c.  flask  with  25 
c.c.  of  1'124%  hydrochloric  acid,  and  the  starch  is  then  washed  down 
from  the  neck  of  the  flask  by  the  addition  of  a  further  25  c.c.  of  the 
same  acid.  The  flask  is.immei'sed  in  a  boiling  water-bath  for  exactly 
fifteen  minutes,  the  co-Zcents  being  shaken  during  the  first  three 
minutes.  When  the  heating  is  finished,  the  contents  are  diluted  with 
cold  water  to  a  volume  of  90  c.c,  cooled  to  a  temperature  of  20°,  about 
2  c.c.  of  a  22%  sodium  moiybdate  solution  are  added,  the  whole  is 
diluted  to  100  c.c,  and  filtered.  The  filtrate  is  then  examined  in  the 
polarimeter,  in  a  200  mm.  tube.  Under  these  conditions,  the  reading 
(in  degrees  of  the  VentzkeSoleil  polaiimeter)  multiplied  by  the 
factor  1-892  gives  the  perceotage  of  starch  in  the  cereal.  It  is 
found  that  on  macerating  wheat  flour  with  water  for  twenty-four 
hours,  a  loss  of  staich,  varying  from  2'5  to  8'5%and  due  to  enzyme 
action,  takes  place.  Maize  starch  also  undergoes  a  similar  loss,  whilst 
rice  starch  is  scarcely  affected.  W.  P.  S. 

Lactic  Acid  in  Wine.  Giulio  Paris  {Chem.  Zentr.,  1908,  i, 
773;  from  Staz.  sperim.  agrar.  Hal.,  1907,  40,  689— 718).— The  only 
trustworthy  method  seems  to  be  the  one  proposed  by  Partheil  (Abstr., 
1903,  ii,  189).  The  author  heats  the  lactate  with  concentrated 
sulphuric  acid  in  a  current  of  carbon  dioxide,  and  collects  the  carbon 
monoxide  evolved  in  a  nitrometer  over  aqueous  sodium  hydroxide. 
From  the  volume  of  gas,  the  lactic  acid  is  calculated.  The  lactic  acid 
owes  its  origin  mainly  to  fermentation  of  malic  acid,  L.  de  K. 
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Citric  Acid  in  Wines.  A.  Hubeet  (Ann.  Chim.  anal.,  1908,  13, 
139 — 141). — Experiments  showing  that,  as  citi'ic  acid  occurs 
naturally  in  wines,  the  addition  of  small  quantities  of  this  acid 
cannot  be  detected.  Both  Deniges'  mercury  test  and  Moeslinger's 
microscopic  (calcium  citrate)  test  were  employed.  L.  de  K. 

Volumetric  Estimation  of  Thiosulphonates.  August 
GuTMANN  {Zeitsch.  anal.  Chem.,  1908,  47,  294— 303).— The  method 
described  previously  (Abstr.,  1907,  ii,  812)  for  the  estimation  of 
thiosulphates  may  be  applied  to  the  estimation  of  thiosulphonates. 
The  filtrate  from  the  silver  cyanide  aad  thiocyanate  must  be  treated 
with  an  excess  of  zinc  nitrate  solution  and  placed  aside  for  some  time 
in  order  to  precipitate  sulphur  compounds  still  remaining  in  solution. 
After  adding  ferric  sulphate  solution,  the  excess  of  silver  is  then 
titrated  in  the  usual  way.  The  zinc-sulphur  compound  is  not 
i-emoved  before  the  titration,  as  it  is  insoluble  and  Avithout  effect  on 
the  operation.  The  reaction  proceeds  according  to  the  equation  : 
R'SO.^SM'  +  KCN  =  K'SO.^M'  +  KCNS,  where  E,'  is  an  organic  radicle 
and  M'  a  univalent  metal.  One  litre  of  NjlO  silver  nitrate  solution 
corresponds  with  0*1  molecule  of  thiosulphonate.  W.  P.  S. 

Estimation  of  Fat,  &c.  in  Animal  Tissues.  Johan  C. 
Beentrop  {Biochem.  Zeitsch.,  1908,  10,  192). — A  reply  to  Kumaga 
and  Suto  (this  vol.,  ii,  331).  A  claim  for  priority  with  regard  to  an 
extraction  apparatus  (Abstr.,  1902,  ii,  366).  S.  B.  S. 

Colour  Reactions  of  the  Toxic  Glucosides  of  Digitalis. 
L^ON  Gaeniee  {J.  Pharm.  Chim.,  1908,  [vi],  27,  369—371).— 
Comparison  of  the  reactions  of  Kiliani,  modified  by  Keller,  (f 
Brissemoret  and  Derrien,  and  of  Lafon.  Al\three  give  a  coloration 
with  crystalline  digitoxin,  but  only  the  first  two  with  amorphous 
digitalin.  G.  B. 

Gall-Iron  Inks.  F.  Willy  Hineichsen  and  Eeich  Kedesky 
{Chem.  Zenir.,  1908,  1,  090—991  ;  'rom  Mitt.  K.  Malerialpriifgs.- 
Amt.,  25,  244 — 261). — In  technical  ink  analysis,  where  the  gallic  acid 
is  only  about  1/5  of  the  total  gallo-tannins,  it  may  be  assumed  that  the 
iodometric  estimation  gives  the  .same  value  for  gallic  as  for  tannic  acid. 
The  joint  acids  are  best  obtained  by  extraction  witli  ethyl  acetate. 
The  titration  should  be  carried  out  in  presence  of  sodium  hydrogen 
carbonate,  2  grams  for  every  0*1  gram  of  tannins  supposed  to  be 
present.  After  eighteen  hours,  the  excess  of  iodine  is  titrated  with 
thiosulphate.  A  blank  experiment  should  be  made,  as  the  sodium 
hydrogen  carbonate  itself  absorbs  iodine  to  a  slight  extent. 

L.   DE  K. 
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Refractive  Indices  of  Gaseous  Nitric  Oxide,  Sulphur 
Dioxide,  and  Sulphur  Trioxide.  Cuve  Cuthbertson  and  E.  Parr 
MsTCALFE  {ProG.  Roy.  Soc,  1908,  A,  80,  406— 410).— The  refractive 
index  of  nitric  oxide  for  sodium  light  is  1  •0002939.  Tliis  is  greater 
than  the  value  calculated  from  the  indices  of  nitrogen  and  oxygen. 
For  sulphur  dioxide  and  trioxide,  the  values  of  the  index  are  respect- 
ively 1-0006609  and  1  000737.  These  numbers  are  much  smaller 
than  those  calculated  from  the  indices  of  sulphur  and  oxygen. 

H.  M.  D. 

Refractive  Index  and  Dispersion  of  Light  in  Argon  and 
Helium.  W.  Burton  {Froc.  Roy.  Soc,  1908,  A,  80,  390—405. 
Compare  Scheel  and  Schmidt,  this  vol.,  ii,  333). — The  measurements 
were  made  by  Jamin's  interferometer  method.  The  refractive  icdex 
for  the  D^  line  at  0°  and  760  mm.  is  for  argon  1-0002837  ;  for  helium, 
1-00003500.  The  constants  A  and  B  in  the  dispersion  equation 
n  =  A  +  B/K^  are  for  argon  1-0002792  and  1-6x10-1'';  for  helium, 
1-00003478  and  7-5  x  lO"!".  H.  M.  D. 

Dispersion  of  Gaseous  Mercury,  Sulphur,  Phosphorus,  and 
Helium.  Cuve  Cuthbertson  and  £.  Parr  Metcalfe  {Proc.  Roy. 
Soc,  1908,  A,  80,  411 — 419.  The  results  obtained  for  the  refractive 
index  and  dispersion  can  be  expressed  by  the  formulae :  mercury, 
/x- 1  =  0001755  (1  +  2-265/A.2.1010);  sulphur,  />t  -  1  =  0-001046  (1 + 
2-125/A.2.10i'^)  ;  phosphorus,  ;a- 1  =  0-001162  (1  +  l-53/X2.ioiO) ;  helium, 
/x- 1  =0-0000347  (1+2-4/X2.1011).  The  refractive  index  of  sulphur 
for  infinitely  long  waves  is,  within  2%,  four  times  that  of  oxygen ;  the 
dispersions  also  are  approximately  as  4  :  1.  The  index  of  phosphorus 
for  infinitely  long  waves  is  exactly  four  times  that  of  nitrogen  ;  the 
dispersions  are  almost  exactly  as  2:1.  The  index  of  helium  is, 
within  16%,  one-eighth  of  that  of  argon.  H.  M.  D. 

Energetics  and  Chemistry  of  Banded  Spectra.  Johannes 
Stark  {Physikal.  Zeitsch.,  1908,  9,  356 — 358.  Compare  this  vol., 
ii,  138). — Polemical  against  Kauffmann  (Physikal.  Zeitsch.,  1908,  9, 
311).  The  nitrocompounds  mentioned  by  Kauffmann  as  forming 
exceptions  to  the  author's  view  of  the  dependence  of  fluorescence  on 
the  position  of  the  absorption  bands  are  not  suitable  substances  for 
the  examination  of  the  validity  of  the  theory  ;  absorption  bands  due 
to  groups  other  than  the  nitro-group  condition  the  fluorescence  of 
these  substances.  H.  M.  D. 

The  Spectra  of  Oxygen  (Doppler  BflFect  with  Canal  Rays). 
Johannes  Stark  (>S'i7«Mn^s6e?'.  K.  Akad.  Wiss.  Berlin,  1908,  554 — 577). 
— The  canal  rays  in  oxygen  have  been  examined,  and  it  is  found  that 
three  of  the  series  lines  show  the  Doppler  effect.,  alt.hcugh  only  under 
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specially  favourable  conditions.  The  spark  lines  show  the  effect  the 
more  strongly  the  gi-eater  their  intensity.  Bands  ai'e  also  conspicuous 
in  the  canal  ray  spectrum  of  oxygen. 

The  observations  on  canal  rays  in  different  elements  lead  to  the 
conclusion  that  the  carriers  of  the  line  spectra  are  the  positive  ions. 
It  appears  also  that  by  the  loss  of  one  or  more  electrons,  an  atom  may 
give  rise  to  positive  ions  of  different  valency.  C  H.  D. 

The  Distribution  of  Intensity  in  the  Spectra  of  the  Canal 
Rays  in  Hydrogen.  Johannes  Staek  and  W.  Steubing  (Sitzungsber. 
K.  Akad,  Wiss.  Berlin,  1908,  578 — 585). — The  relation  between  the 
distribution  of  intensity  of  spectral  lines  in  canal  rays  and  the  velocity 
of  the  rays  has  been  investigated.  With  increasing  velocity  the  ratio 
of  the  intensity  of  a  line  to  that  of  a  less  refrangible  line  of  the  same 
series  increases  the  more  rapidly  the  smaller  the  ratio  of  the  wave- 
lengths of  the  two  lines.  C.  H.  D. 

The  Resonance  Spectra  of  Sodium  Vapour.  Robert  W.  Wood 
{Phil.  Mag.,  1908,  [vi],  15,  581 — 601*). — Sodium  vapour  in  an  exhausted 
steel  tube,  heated  to  about  400°,  shows  an  extremely  complex  absorption 
spectrum  consisting  of  a  multitude  of  very  fine  absorption  lines  ;  the 
very  large  scale  photographs  taken  show,  for  example,  about  6000  lines 
in  the  bluish-green.  If  the  vapour  is  illuminated  with  white  light,  it 
becomes  fluorescent  and  gives  an  emission  spectrum  which  is  the  exact 
counterpart  of  the  absorption  spectrum.  By  exciting  the  vapour  with 
monochromatic  light,  only  a  few  lines  appear  in  the  emission  spectrum. 
The>-<e  spectra  are  called  "  resonance  spectra,"  because  they  appear  to 
be  due  to  resonance  of  an  electron  of  the  system  when  monochromatic 
radiation  plays  upon  it.  The  principal  peculiarities  of  the  resonance 
spectia  are  :  (1)  they  always  contain  a  line  of  the  wave-length  of  the 
exciting  line  ;  (2)  they  contain  one  or  more  series  of  other  lines  spaced 
almost  equally  ;  the  lines  are  usually  38  to  39  Angstrom  units  apart. 
The  bluish-green  lithium  line  (A  =  4972)  excites  the  same  series  of  lines 
as  the  barium  line  4934.  Only  light  of  certain  wave-lengths  can 
excite  the  resonance  spectra,  for  example,  the  line  5209  is  the  only  one 
in  the  spectrum  of  the  silver  arc  which  is  active.  The  electron  theory 
indicates  that  a  non-radiating  system  of  electrons,  when  disturbed  by 
absorption  of  radiation  of  the  same  frequency  as  that  of  one  of  the 
electrons,  should  emit  radiations  giving  a  system  of  equally  spaced 
lines. 

Another  remarkable  spectrum  is  obtained  by  exciting  the  vapour 
with  cathode  rays;  this  is  being  studied  in  detail.  T.  E. 

The  Long  Wave-length  Portion  of  the  Barium  Spectrum. 
Vlc;TOH  lIoELLEU  {Zeitscli..  wiss.  Photograjihie  Photophysik  Photochem., 
1908,  6,  217 — 234). — The  arc  specti-um  of  barium  has  boon  photo- 
gi-aphed  between  A  5160  and  A  7090,  the  first  order  being  employed 
and  compared  with  the  ultra-violet  iron  spectrum  in  the  second  order, 
A  nninber  of  new  linos  are  recorded.  The  bands  between  A  5800  and 
A  6G00  lijivo  also  been  studied,  h'aliry's  foiniula  lioing  found  best  to 
express  the  relations  of  the  oscillation-frequencies.     The  weak  lines  in 

*  Aii4  rin/sHal.  ZcUsch.  11)08,  9,  450— 4C1. 


GENERAL   AND   PHYSICAL   CHEMISTRY.  547 

the  bands  are  very  numerous,  and  it  was  found  necessary  to  compute 
the  position  of  the  heads  of  the  bands. 

A  comparison  with  the  spectra  of  the  alkaline  earths  leads  to  the 
conclusion  that  the  bands  in  the  barium  spectrum  are  due  to  the  metal, 
and  not  to  the  oxide.  C.  H.  D. 

The  Spectrum  of  Iron  Observed  in  the  Oxyhydrogen  Blow* 
pipe  Flame.  Gustave  A.  Hemsalech  and  Charles  de  Watteville 
{Compt.  rend.,  1908,  146,  962 — 965). — The  method  previously  described 
for  studying  the  specfcxnim  of  iron  in  a  hydrogen  flame  (this  vol.,  ii, 
336)  has  been  adapted  to  the  study  of  spectra  in  the  oxyhydrogen 
flame.  Oxygen  was  passed  through  a  bulb  containing  iron  electrodes 
between  which  exti'emely  powerful  electric  sparks  were  discharged. 
The  issuing  gas  was  mixed  with  hydrogen  in  the  burner  previously 
described,  and  produced  a  very  white  and  brilliant  flame. 

Both  the  visible  and  the  ultra-violet  parts  of  the  spectrum  were 
examined,  about  200  lines  being  identified  and  their  relative  brightness 
determined.  Some  of  the  ultra-violet  lines  were  obscured  by  the  bands 
of  the  water-vapour  spectrum. 

In  the  spectrum  of  ii'on  at  the  oxyhydrogen  flame  temperature,  there 
appears  to  be  a  concentration  of  energy  between  the  wave-lengths 
3500  and  3900.  When  air  is  substituted  for  oxygen,  not  only  is  the 
general  brightness  of  the  spectrum  diminished,  but  the  relative  intensity 
of  the  lines  is  altered.  The  lines  of  the  oxyhydrogen  flame  are  those 
which  appear  brightest  in  the  arc  spectrum  of  iron,  but  the  relative 
intensities  are  dilferent  in  this  case  also.  The  brightest  line  from  the 
blowpipe  flame  is  3860 '03,  whilst  the  brightest  from  the  arc  is 
4383-70. 

Practically  all  the  lines  attributed  to  iron  in  the  spectrum  of  the 
star  Sirius  have  been  found  in  the  blowpipe  spectrum  except  the  lines 
[of  "  proto-iron  "  ("  enhanced  lines  ")  described  by  Lockyer. 

R.  J.  0. 

Influence  of  Temperature  and  Magnetisation  on  Selective 
Absorption.  Henri  E.  J.  Gr.  Du  Bois  and  G.  J.  Elias  (I'roc.  K. 
Akad.  IVeiensch.  Amsterdam.  1908,  10,  839 — 850). — In  continuation 
of  previous  work  (this  vol.,  ii,  336),  the  absorption  spectra  in  the 
visrble  region  of  certain  solid  compounds  of  chromium,  uranium, 
praseodymium,  neodymium,  samarium,  and  erbium  have  been  further 
examined,  mostly  at  193°.  The  effect  of  magnetisation  in  resolving 
and  shifting  the  position  of  the  lines  at  193°  has  been  examined,  the 
results  for  the  green,  yellowish-green,  and  red  regions  of  the  spectrum 
of  erbium  nitrate  being  given  in  considerable  detail.  G.  S. 

Application  of  Optical  Properties  of  Liquids  to  the  Study 
of  Polymerisation  and  Analogous  Phenomena.  N.  N.  Andr^efp 
{J.  Russ.  Fhys.  Chem.  Soc.  {Phys.),  1908,  40,  191— 201).— Substances 
wliioli,  like  tartaric  acid,  exhibit  anomalous  rotatory  dispersion 
withouh  absorption  are  regarded  as  consisting  of  at  lea^t  two  kinds  of 
molecules  having  opposite  rotatory  powers.     The  author  describes  a 

37—2 
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method  by  which  the  number  of  different  kinds  of  molecules  may  be 
determined  in  this  and  similar  cases. 

If  q  represents  any  additive  property,  for  example,  the  rotation 
of  a  substance  containing  moleculeB  of  two  different  kinds,  then 
Vq  =  a^^j  +  a^q,^  and  P  =  aj  +  ao,  where  q^  and  q.2  are  the  respective 
vakies  of  this  property  for  the  two  kinds  of  molecules  and  P,  a^,  and  a^ 
denote  the  total  weight  and  the  weights  of  the  different  molecules 
respectively.  The  values  of  g-j  and  q^,  depend  only  on  the  wave-length 
of  the  light  employed,  whilst  a^  and  a^  vary  only  with  external 
conditions,  such  as  the  temperature.  Hence  at  three  different 
temperatures,  with  which  correspond  the  values  a/  and  a^,  a^"  and  a"  2, 
and  a^"  and  a^",  the  three  following  pairs  of  equations  hold  : 

(1)  9' =  a/gj/P  +  ttijVP  ;  a/  +  a2'  =  P; 

(2)  q"  =  a/'^i/P  +  a^'q^l'P  \  a{'  +  a/  =  P  ; 

From  these,  it  can  be  readily  calculated  that  {q"  -  q')/{q"'  —  q)  = 
(ttj"  —  a^')/(aj"'  -  a/),  so  that  {q"  —  q')/{q"'  -  q)  is  independent  of  the  wave- 
length. The  constancy  of  this  expression  for  different  wave-lengths 
is  hence  a  criterion  for  the  presence  of  two  kinds  of  molecules  in  the 
substance  investigated. 

By  applying  this  method  to  the  rotations  of  tartaric  acid,  and  of 
dimethyl,  diethyl,  and  dipropyl  tartrates  for  light  of  various  wave- 
lengths, the  author  finds  that  each  of  the  substances  contains 
molecules  of  two  different  types. 

On  the  above  lines,  the  author  has  developed  a  general  theory  which 

leads  to  a  number  of  detei^minants,  8j,  82,  S3,  8,1 ;  and  it  is  shown 

that  if  8,1  is  the  first  of  these  which  has  the  value  zero,  the  substance 
contains  molecules  of  n  different  kinds  possessing  other  than  zero 
values  for  the  optical  property  considered.  T.  H.  P. 

Relation  Between  the  Rotatory  Power  of  Optically  Active 
Compounds  and  their  Chemical  Structure.  II.  D.  A.  Chaudin 
{J.  Jiuss.  Phys.  Chem.  iSoc,  19U8,  40,  592—598.  Compare  Ab.^tr., 
1907,  ii,  830). — In  the  present  paper  is  described  the  investigation  of 
the  hexyl  alcohol,  CHMeEt'CHo'CHg'OH,  the  corresponding  brom- 
ide, CKMeEt*CIl2*CH2Br,  and  the  hexylbenzene, 

CHMeEt-CHa-CH.Ph, 
on  the  lines  indicated  in  the  previous  communication. 

From  the  values  of  the  specific  rotation  of  the  liexyl  alcohol,  the 
atomic  product  for  oxygen  is  calculated  to  be  129 "28,  tlie  number 
obtained  from  a  study  of  active  amyl  alcohol  being  132  32  and  the 
theoretical  value  139*4. 

Taking  the  number  21 19  for  the  atomic  product  of  bromine  {loc. 
cit.),  the  value  of  [a]!,'-*  for  the  hexyl  bromide  is  calculated  to  be 
+ 15*23",  which  deviates  from  the  actual  experimental  number, 
+  14"48'',  by  about  5%;  if,  however,  the  reverse  calculation  is  made 
from  the  rotation  +  14"48'^,  the  atomic  product  for  bromine  becomes 
130'1,  which  differs  from  the  tlieoretical  value,  211 '9,  by  about 
38-5%. 

Consideration  of  the  numbers'  obtained  for  the  hexyl  benzeno 
in(lic:ites  lliat  tlie  linkings   of  the    liydrogon  to  the  carbon  atoms  in 
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benzene  do  not  lie  in  the  plane  of  the  ring,  but  perpendicular  to  that 
plane,  as  suggested  by  Erlenmeyer,  jun.  T.  H.  P. 

Anomalous  Magnetic  Rotation  (of  the  Plane)  of  Polarisation 
of  the  Rare  Earths.  G.  J.  Elias  {Physikal.  Zeitsch.,  1908,  9,  355). 
— In  reference  to  Wood's  investigation  of  the  anomalous  magnetic 
rotation  of  neodymium  [Phil.  Alag.,  1908,  [vi],  15,  270),  the  author 
recalls  a  similar  phenomenon  already  observed  by  him  in  the  case  of  a 
solution  of  erbium  chloride.  H.  M.  D. 

Triboluminescence  of  Mineral  Substances.  Adrien  Karl 
{ComjJt.  rend.,  1908,  146,  1104— 1106).— The  triboluminescence  of 
many  mineral  substances  is  only  observed  when  the  eye  has  become 
sensitised  by  a  prolonged  sojourn  in  the  dark.  In  other  cases, 
excessive  resistance  to  fracture,  or  great  fragility,  has  prevented  the 
detection  of  this  property.  Triboluminescence  is  similar  to  phosphor- 
escence in  that  it  requires  the  presence  of  large  quantities  of  a  diluent 
with  small  quantities  of  a  triboluminogen.  Pure  substances  are  not 
triboluminescent.  A  triboluminescent  system  almost  always  retains 
the  property  when  subjected  to  chemical  change  ;  thus  a  tribo- 
luminescent manganiferous  zinc  oxide  retains  the  property  when 
transformed  into  nitrate  or  sulphate ;  the  fluoride,  however,  is 
inactive. 

The  study  of  series  of  mixtures  indicates  the  existence  of  an 
optimum  proportion  of  triboluminogen.  These  optima  are  quite 
different  from  those  of  cathodic  phosphorescence  for  the  same  mixtures. 
The  persistence  of  triboluminescence  in  spite  of  repeated  fractionation 
is  very  great  for  some  diluents,  but  purification  leads  finally  to  a 
disappearance  of  the  property. 

In  the  mixtures  studied,  the  diluent  was  zinc  sulphide  or  oxide, 
and  the  triboluminogens,  oxides  and  sulphides  of  silver,  lead,  tungsten, 
tin,  bismuth,  copper,  cadmium,  nickel,  manganese,  uranium,  tantalum, 
niobium,  thorium,  iron,  chromium,  zirconium,  barium,  calcium, 
vanadium,  praseodymium,  samarium,  dysprosium,  magnesium,  and 
silicon.  Intimate  admixture  was  effected  by  simultaneous  precipita- 
tion or  evaporation  of  the  mixed  solutions  . 

The  colour  of  the  emitted  light  varies  with  the  triboluminogen,  and 
is  also  influenced  by  the  diluent;  thus  lead  gives  blue  and  manganese 
orange  ;  the  system  (TiOgjZnO)  has  a  pale  violet  triboluminescence, 
whilst  that  of  (TiOgjZnS)  is  dark  green.  The  colour  is  different  from 
that  of  the  phosphorescence  of  the  same  mixtures.  E.  H. 

Electrochemistry  of  Light.  II.  Wilder  D.  Bancroft 
{J.  Physical  Chem.,  1908,  12,  318—376.  Compare  this  vol.,  ii,  448). 
— In  the  present  paper,  the  mode  of  action  of  sensitisers  is  discussed, 
the  available  data  being  adduced  in  the  form  of  extracts  from  the 
writings  of  Eder,  Vogel,  Abney,  Timiriazeff,  Bothamley,  and  others, 
A  distinction  is  drawn  between  optical  sensitisei's,  which  make  silver 
bromide  sensitive  for  certain  rays  of  the  spectrum  on  account  of  their 
optical  absorption  bands,  and  chemical  sensitisers,  which  are  mainly 
effective  by  reacting  chemically  with  iodine  and  bromine. 
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As  to  the  mode  of  action  of  dyes  as  sensltisers,  Abney's  view  that 
the  dye  is  oxidised  by  light  is  not  in  accord  with  the  experimental 
facts,  and  Eder's  suggestion  that  the  dye  acts  as  a  catalytic  agent  is 
in  many  respects  unsatisfactory.  The  only  theory  which  accounts 
satisfactorily  for  the  facts  is  that  of  Grotthuss,  according  to  which 
sensitisers  act  directly  or  indirectly  as  depolarisers.  All  sensitisers 
are  sensitive  to  light,  and  are  either  reducing  agents  in  the  wide 
sense  of  the  term  or  are  converted  into  reducing  agents  by  light. 
The  mode  of  action  of  cyanin  and  the  eosin  dyes  as  sensitisers  is 
discussed. 

There  is  no  connexion  between  sensitising  power  and  fluorescence. 

G.  S. 

Radioactivity.  Willy  Marckwald  {Ber.,  1908,  41, 1524 — 1561). 
— A  lecture  delivered  to  the  German  Chemical  Society.  G.  Y. 

Radioactivity.  Andr6  Debierne  {Bull.  Soc.  chim.,  1908,  [iv],  3, 
i — xxxix). — A  lecture  delivered  to  the  French  Chemical  Society. 

J.  C.  C. 

Law  of  Transformation  in  Stages  and  Radioactivity. 
Gerhard  C.  Schmidt  {Jahrb.  Radioaktiv.  Elektronik.,  1908,5, 115 — 119). 
— The  successive  formation  of  disintegration  products  of  the  various 
radioactive  substances  is  supposed  to  be  due  to  the  operation  of  the 
general  law,  according  to  which  the  spontaneous  transformation  of  any 
substance  is  determined  by  the  least  possible  diminution  of  free 
energy.  In  consequence  of  this  law,  it  is  improbable  that  more  than 
one  a-particle  is  emitted  in  each  stage  of  the  disintegration  process. 

H  M.  D. 

Radioactivity  of  Water  from  Martos  and  Onteniente. 
Faustino  Diaz  de  Rada  {Anal.  Fis.  Quim.,  1908,  6,  290— 291).— The 
following  table  shows  the  character  of  the  water  from  the  localities 
named  : 

Initial  activity, 
Locality.  Spring.  Temperature.         volts  per  hour-litre. 

Martos  —  20—22°  30-4 

Outeniente  El  Principal  —  45*8 

„  El  Tocito  —  74-8 

W.  A.  D. 

Radioactivity  of  Water  from  Castromonte  and  Puertollano. 
Josif:  MuNOz  DEL  Castillo  {Anal  Fis.  Quim.,  1908,  6,  291—292).— 
The  following  table  .shows  tlie  character  of  the  different  samples  of 
water : 

Initial  activity, 
Locality.  Spring.  Temperature,     volts  per  lunir-litrc. 

Puertollano  Fuente  de  San  Grogorio  16'25°  138'1 

„  Los  Banos  20°  44 "7 

Castromonte  —  —  73  "S 

W.  A.  D 
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lonisation  Phenomena  Produced  by  Snow.  G.  Costanzo 
aud  C.  Nkqro  (Jahrb.  Radioakliv.  Ekktronik.,  1908,  5,  120 — 124). — In 
the  expectation  that  the  emanation  emitted  by  the  earth's  surface 
would  give  rise  to  an  abnormally  large  ionisation  of  the  air  contained 
in  layers  of  fallen  snow,  the  authors  have  examined  such  air  electro- 
scopically.  "Whereas  the  normal  fall  of  potential  amounted  to  0'2  volt 
in  five  minutes,  the  voltage  drop  when  the  air  from  25  grams  of 
collected  snow  was  allowed  to  circulate  through  the  apparatus 
amounted  to  3*5  volts  in  the  same  interval.  After  sixteen  hours, 
when  the  snow  was  melted,  the  fall  of  potential  under  the  same 
conditions  was  05  volt  in  five  minutes.  The  ordinary  air  after  the 
snow-fall  was  found  to  contain  relatively  few  ions ;  this  is  supposed 
to  be  due  to  the  ions  previously  present  having  acted  as  centres 
of  condensation.  H.  M.  D. 

Distribution  of  the  Radiation  of  Radioactive  Substances. 
H.  Greinacher  {Physikal.  Zeitsch.,  1908,  9,  385—392). — The  darkening 
of  photographic  plates  subjected  to  the  action  of  metallic  nranium, 
which  is  cut  so  as  to  give  plane  geometrical  figures,  shows  a  peculiar 
distribution.  In  general,  the  darkening  extends  beyond  the  uranium 
itself,  but  at  each  angle  the  plate  shows  a  region  where  the  effect  is 
very  greatly  reduced.  The  contrast  is  greater  in  the  case  of  acute 
angles  than  for  angles  which  are  obtuse.  Experiments  are  described 
which  show  that  the  phenomenon  cannot  be  attributed  to  total 
reflection  or  to  mutual  action  of  the  /S-  and  y-rays  resulting  in  deflexion. 
Geometrical  figures  cut  from  a  hardened  mixture  of  uranium  oxide 
and  gypsum  show  the  eifect  described  with  the  same  sharpness,  and 
when  minium,  which  readily  absorbs  ^-rays  but  radiates  secondary 
rays  in  large  quantities,  is  added  to  the  mixture  of  uranium  oxide 
and  gypsum,  very  sharply-defined  images  are  obtained.  The  pheno- 
menon is  supposed  to  be  due  to  secondary  rays  produced  by  the 
(3-  and  y-rays,  and  it  is  shown  that  the  images  produced  on  the  photo- 
graphic plates  are  displaced  under  the  influence  of  a  strong  magnetic 
field.  .  H.  M.  D. 

Life  of  Radium.  Bertram  B.  Boltwood  {Amer.  J.  Sci.,  1908, 
[iv],  25,  493 — 506). — The  growth  of  radium  in  solutions  of  ionium 
has  been  examined  by  measuring  the  emanation  contained  in  the 
solutions  at  different  times.  Five  different  solutions  of  ionium  were 
used  in  the  experiments.  The  first  two  were  obtained  from  carnotite, 
the  third  from  Joachimsthal  uraninite,  the  fourth  from  secondary 
uranium  minerals,  chiefly  gummite  and  uranophane,  and  the  fifth  from 
a  specimen  of  very  pui^e  uraninite  from  North  Carolina.  The  amounts 
of  radium  produced  by  the  sepai-ated  ionium  in  known  perioils  are 
compared  with  the  quantities  of  radium  originally  associated  with  the 
quantities  of  the  various  minerals  operated  on,  and  from  these  data 
the  disintegration  constant  of  radium  is  calculated  to  be  3-48  x  lO"'* 
(year)  '^.  The  separate  values  obtained  for  the  five  different  solutions 
are  in  good  agreement,  and  the  half-value  period  corresponding  with 
this  constant  is  about  2000  years.  11.  M.  D, 
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Distribution  in  Electric  Fields  of  the  Active  Deposits  of 
Radium,  Thorium,  and  Actinium.  Sidney  Russ  {Phil.  Mag., 
1908,  [vi],  15,  601 — 614). — A  rod  charged  either  positively  or 
negatively  to  300  volts  is  exposed  to  a  definite  quantity  of  the 
emanation  of  radium,  thorium,  or  actinium  mixed  with  another  gas, 
and  the  quantities  of  active  deposit  compared  when  the  pressure  of 
the  admixed  gas  is  varied.  With  radium  emanation  in  air,  the  activity 
of  the  negative  rod  diminishes  slowly  with  the  pressure  at  ahout 
100  mm.,  but  much  more  rapidly  at  lower  pressures,  whilst  that  of 
the  positive  rod  increases  slightly.  The  ratio  of  the  activities  is 
about  20  at  atmospheric  pressure,  and  about  2'5  at  O'Ol  mm.  In 
sulphur  dioxide  the  difference  of  activity  is  much  greater,  whilst  in 
hydrogen  there  is  no  difference  at  all  up  to  1  mm.  pressure.  With 
thorium  emanation  in  air,  the  ratio  of  the  activities  of  the  negative 
and  positive  rods  is  about  200  :  1  at  atmospheric  pressui'e,  and  about 
25  : 1  at  2  mm.,  the  change  being  due  to  a  diminution  in  the  activity 
of  the  negative  rod.  With  actinium,  the  i-atio  is  2  :  1  at  atmospheric 
pressure,  but  at  2  mm.  pressure  it  is  22' 1,  the  activity  of  the 
negative  wire  increasing.  The  ratio  in  the  case  of  actinium  increases, 
however,  as  the  distance  of  the  electrodes  from  the  actinium  becomes 
smaller.  The  experiments  confirm  Eutherford's  view  that  the 
molecules  of  the  active  matter  are  moving  too  fast  to  be  directed  by 
the  electric  field  unless  they  are  stopped  by  numerous  collisions  with 
other  gas  molecules.  The  experiments  with  actinium  indicate  that 
the  sign  of  their  electric  charge  depends  on  the  distance  they  have 
travelled  through  the  gas.  T.  E. 


Determination  of  the  Molecular  Weight  of  Radium 
Emanation  by  the  Comparison  of  its  Rate  of  Diffusion  with 
that  of  Mercury  Vapour.  P.  B.  Perkins  {Amer.  J.  Sci.,  1908, 
[iv],  25,  461 — 473). — An  apparatus  is  described  by  means  of  which 
the  rates  of  diffusion  of  mercury  vapour  and  radium  emanation  have 
been  compared  at  temperatures  of  250"^  to  275'"'.  The  tendency  of 
mercury  to  oxidise  at  this  temperature  made  it  necessary  to  carry  out 
the  diffusion  experiments  in  an  atmosphere  of  hydrogen.  The  porous 
plugs  through  which  the  gases  diffused  were  made  by  boring  a  large 
number  of  cup-shaped  holes,  1  mm.  in  diameter,  through  an  iron  tube 
which  divided  the  apparatus  into  two  chambers  ;  these  holes  were 
then  filled  with  fine  asbestos  fibre.  The  quantities  of  diffused 
emanation  were  measured  by  determining  the  amounts  of  the  induced 
activity  on  a  negatively  charged  electrode. 

It  is  pointed  out  that  Graham's  law  can  only  be  applied  with 
accuracy  to  the  determination  of  molecular  weights  when  tlie  mole- 
cular complexity  of  the  two  gases  compared  is  the  same,  and  when 
the  molecular  weights  do  not  differ  very  much  from  one  another. 
These  conditions  aie  fulfilled  in  the  (omparativo  experiments  made  by 
the  author. 

From  a  number  of  experiments  at  250",  the  molecular  weight  of  the 
emanation  is  fouiid  to  bo  235  ;  from  the  experiments  at  275'\  the 
calculated  value  is  234.     The  author  concludes  that  there  can  be  no 
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doubt  that  the  molecular  weight  of  the  emanation  is  not  very  diffei-ent 
from  that  of  radium.  H.  M.  D. 

Different  Kinds  of  y-Rays  'of  Radium  and  the  Secondary 
•y-Rays  which  they  Produce.  K.  D.  Kleeman  {Phil.  Mag.,  1908, 
[vi],  16,  638 — 663). — When  the  y-rays  of  radium  fall  on  a  substance, 
secondary  y-rays  are  given  off.  It  is  shown  that  the  primary  y-rays 
consist  of  at  least  three  groups  of  rays.  Group  A  is  most  readily 
absorbed  by  lead  and  mercury,  group  B  by  zinc,  copper,  iron,  sulphur, 
and  aluminium,  and  group  C  by  carbon.  The  secondary  y-rays 
radiated  from  these  substances  consist  mainly  of  the  two  groups 
which  are  least  absorbed  by  the  substance.  The  best  absorbed  group 
of  primary  rays  produces  secondary  rays,  which  are  still  more  readily 
absorbed,  and  so  do  not  escape  from  the  substance.  The  explanation 
of  the  phenomena  on  the  hypothesis  that  y-rays  are  pulses  in  the 
ether  produced  by  changes  in  the  velocity  of  corpuscles  is  discussed. 

T.  E. 

The  Range  of  the  a-Rays.  "William  Duaxe  (Compt.  rend.,  1908, 
146,  958 — 960). — It  is  well  known  that  the  ionising,  phosphorescent, 
and  photographic  activities  of  a-rays  are  completely  destroyed  when 
the  rays  traverse  a  few  centimetres  of  air  or  an  equivalent  thickness 
of  some  other  substance.  Rutherford  found  that  the  velocity  of  the 
a-rays  near  the  end  of  their  course  is  reduced  to  60%  of  its  initial 
value.  The  quantity  of  positive  electricity  carried  by  the  a-rays  of 
radium  is  now  shown  to  be  similarly  affected  by  the  interposition 
of  air. 

The  apparatus  employed  consisted  of  an  electrode  contained  in  a 
cylindrical  brass  box  which  could  be  evacuatet^  The  a-rays  were 
allowed  to  enter  the  end  of  the  box  through  a  window  made  of 
extremely  thin  mica  supported  on  copper  gauze.  The  gauze  was 
insulated  from  the  box  and  electrode,  and  connected  to  a  battery,  so 
that  the  ionising  effect  of  the  rays  could  be  measured  by  the  con- 
ductivity of  the  air  between  the  window  and  the  electrode. 

For  ionisation  measurements,  a  minute  quantity  of  radium  chloride 
was  purified  from  emanation  and  from  induced  activity  by  dissolving 
in  water  twice,  and  was  finally  dried  on  a  piece  of  platinum  foil.  The 
foil  bearing  the  radium  was  placed  at  a  known  distance  from  the 
mica  window  of  the  box,  and  the  current  carried  between  the  charged 
gauze  and  the  electrode  by  the  ionised  air  was  measured  by  a 
quadrant  electrometer.  Practically  the  whole  ionisation  of  the  air 
within  the  box  ceased  when  the  radium  was  removed  2  cm.  from  the 
window.  The  small  ionisation  which  persists  even  at  longer  ranges 
was  attributed  to  traces  of  induced  activity  and  emanation  remaining 
in  the  radium  chloride.  When  the  chloride  was  left  for  two  days  so 
that  emanation  and  induced  activity  accumulated,  it  produced  con- 
siderable ionisation  in  the  box  even  when  4  cm.  from  the  mica 
window. 

A  much  larger  quantity  (almost  0002  gram)  of  radium  chloride, 
purified  by  solution  in  water  as  before,  was  employed  to  measure  the 
quantity  of  electricity  transported  to  the  electrode  by  the  a-particles. 
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The  box  containing  the  electrode  was  now  evacuated,  so  that  no 
ionisation  current  could  pass  between  the  window  and  the  electrode, 
and  the  charge  carried  by  the  a-rays  themselves  to  the  electrode  was 
measured  with  a  Wilson  electroscope.  Secondary  radiation  towards 
the  electrode  was  suppressed  by  placing  the  apparatus  in  a  strong 
magnetic  field  parallel  to  the  electrode.  It  was  found  that  if  the 
radium  was  more  than  2  centimetres  from  the  mica  window,  no 
charge  was  carried  through  to  the  electrode.  If  the  radium  was  not 
free  from  emanation  and  induced  activity,  however,  the  charge  could 
be  detected  at  much  gr^^ater  distances,  but  could  not  be  attributed  to 
the  a-particles. 

The  charge  of  the  a-particles  and  their  ionising  effect  are  stopped 
by  practically  the  same  thickness  of  air,  namely,  2  centimetres. 

R.  J.  C. 

Secondary  Rays  from  the  a-Rays.  William  Duane  {Covipt. 
rend.,  1908,  146,  1088— 1090).— It  has  been  shown  previously 
(pieceding  abstract)  that  the  charge  carried  by  the  a-rays  of  radium 
stops  at  the  place  where  the  ionising,  photographic,  and  phosphorescent 
effects  disappear.  The  experiments  now  described  indicate  that  the 
a-rays  lose  their  power  of  producing  secondary  rays  at  the  same 
point.  The  brass  box,  containing  an  electrode  and  fitted  with  a  mica 
window,  described  in  the  first  paper,  was  again  employed.  When  the 
radium  salt  is  sufficiently  near  to  the  mica  window,  the  a-rays  pass 
through  the  latter  and  strike  the  electrode,  producing  secondary  rays 
on  the  surfaces  both  of  the  mica  and  of  the  electrode.  The  charge  of 
these  secondary  rays  can  be  readily  measured  by  evacuating  the 
box  and  determining  the  potential  of  the  electrode  by  means  of  a 
Wilson  electroscope.  If  a  is  the  positive  charge  carried  to  the  electrode 
per  second  by  the  a-rays,  s^  the  negative  charge  removed  from  the 
electrode  per  second  by  the  secondary  rays  leaving  its  surface,  and  s^ 
the  negative  charge  carried  to  the  electrode  by  the  secondary  rays  from 
the  mica  window,  then  the  total  current  i  towards  the  electrode  is 
i  =  a  +  s-^^- s^.  A  large  enough  magnetic  field  parallel  to  the  sui'face  of 
the  electrode  suppresses  s-^  and  Sg,  whilst  an  electric  field  produced 
between  the  mica  window  and  the  electrode  stops  either  Sj  or  s., 
according  to  its  sense.  Thus,  in  order  to  determine  the  current  s^ 
due  to  the  secondary  rays  leaving  the  electrode,  it  is  suflicient  to 
measure,  firstly,  the  current  (a-t-«j),  s.-,  being  eliminated  by  an  electric 
field,  and,  secondly,  the  current  a,  s^  and  s.^  being  suppressed  by  a 
magnetic  field. 

When  the  radium  is  placed  1'4  cm.  below  the  mica  window,  and  the 
latter  is  charged  at  different  potentials,  the  current  obtained  does  not 
increase  after  the  potential  has  risen  to  85  volts,  showing  that  this  is 
suflicient  to  stop  all  the  secondary  rays  s^ ;  moreover,  the  high  potential 
required  for  this  purpose  indicates  that  the  currents  are  not  duo  to 
ionisation  of  the  gas  remaining  in  the  apparatus. 

Radium  almost  free  from  emanation  and  induced  activity  (as  in  the 
former  experiments)  was  placed  at  different  distances  below  the 
window,  and  the  currents  measured  (I)  with  the  window  at  a  potential  of 
-f  85  volts,  and  (2)  with  a  magnetic  field  of  2800  gauss.     Tho  difference 
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of  these  two  currents,  representing  the  charge  of  the  secomlary  rays,  is 
plotted  as  a  function  of  the  distance  of  the  radium,  and  the  curve 
obtained  shows  that  the  production  of  secondary  rays  ceases  almost 
completely  when  the  radium  is  more  than  2  cm.  below  the  mica, 
that  is,  the  distance  at  which  the  other  effects  of  the  a-rays  disappear. 

Similar  experiments  with  polonium  gave  inconclusive  resiilts, 
owing  to  the  minuteness  of  the  currents  produced.  E.  H. 

Method  of  Counting  the  Number  of  a- Particles  from  Radio- 
active Matter.  Ernest  Rutherford  and  H.  Geiger  {Mem. 
Manchester  Phil.  Soc,  1908,  62,  No.  9,  1 — 3). — It  should  be  only  just 
possible  with  very  sensitive  apparatus  to  detect  the  ionisation  of  a  gas 
produced  by  a  single  a-particle,  but  by  making  use  of  the  property  of 
ions  moving  in  a  strong  electric  field  in  a  gas  at  low  pressure  of  producing 
a  number  of  fresh  ions  by  collision  with  the  gas  molecules,  the  authors 
have  succeeded  in  automatically  increasing  the  electrical  effect  several 
thousand  times  and  rendering  it  easily  observable.  The  testing  vessel 
was  a  long  brass  tube,  along  the  axis  of  which  a  thin  insulated  wire 
passed  which  was  connected  to  the  electrometer,  the  gas  pressure 
being  about  2  cm.  A  potential  difference  of  about  1000  volts  between 
the  brass  tube  and  the  wire  was  required.  From  a  film  of  active 
matter  contained  in  an  exhausted  tube,  which  is  a  prolongation  of  the 
testing  vessel,  the  a-particles  were  fired  through  a  small  hole  covered 
by  a  mica  plate  at  the  i*ate  of  from  six  to  ten  per  minute.  The 
effect  of  the  a-particle  entering  the  testing  vessel  Avas  shown  by 
a  sudden  throw  of  the  electrometer  needle,  and  by  observing  the 
number  of  throws  it  was  found  that  the  number  of  a-particles  counted 
by  this  method  is  of  the  same  order  as  the  calculated  number.  By 
counting  at  intex'vals  the  number  of  a-particles  expelled  per  minute, 
the  curves  of  decay  of  activity  of  a  plate  coated  with  radium-C  or 
actinium-^  have  been  obtained.  The  time  interval  between  the 
entrance  of  successive  a-particles  has  been  observed  over  a  long 
interval,  and  the  results  show  that  the  distribution  curve  with  time  is 
similar  in  general  shape  to  the  pi-obability  curve  of  distribution  of  the 
velocity  of  molecules  in  a  gas.     Further  observations  are  in  progi-ess. 

J.  V.  E. 

Changes  in  Velocity  in  an  Electric  Field  of  the  a,  /3,  and 
Secondary  Rays  from  Radioactive  Substances.  A.  S.  Eve 
(Phil.  Mag.,  1908,  [iv],  16,  720—737.  Compare  Abstr.,  1905,  ii,  4; 
H.  W.  Schmidt,  Abstr.,  1907,  ii,  520).— The  author  withdraws  his 
previous  statement  that  the  secondary  rays  from  substances  acted  on 
by  the  ft-  and  y-rays  of  radium  are  homogeneous.  Corrected  values  for 
the  coefiicients  of  absorption  by  aluminium  of  the  secondary  rays 
emitted  by  different  substances  are  given.  The  experimental  data  for 
lead,  iron,  brick,  and  carbon  indicate  that  the  rays  from  the  lighter 
substances  are  more  easily  absorbed,  especially  at  first.  The  lighter  the 
substance  the  less  is  the  secondary  radiation,  and  the  smaller  the 
group  velocity  of  the  secondary  rays  the  more  quickly  are  these 
absorbed  by  the  screens.  The  secondary  rays  from  lead  are  very 
similar  to  the  primary  radium  rays  which  produce  them. 
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Certain  substances,  such  as  brick,  slate,  wood,  papei',  and  carbon,  give 
rise  to  very  penetrating  secondary  rays,  which  originate  from  layers  of 
the  radiator  several  centimetres  deep  ;  these  appear  to  be  secondary 
y-rays  or  high  velocity  negative  rays. 

It  is  shown  that  the  velocity  of  the  a,  /?,  and  secondary  rays  can  be 
increased  or  diminished  in  a  strong  electric  field  the  lines  of  force  of 
which  are  parallel  to  the  direction  of  motion  of  the  rays.  In  the  case 
of  the  a-particles,  there  also  appears  to  be  a  small  change  in  the  range 
of  the  particles.  Experiments  on  the  influence  of  the  electric  field  on 
the  secondary  radiations  emitted  by  different  radiators  show  that  these 
are  influenced  to  varying  extents.  The  changes  produced  in  the  group 
velocity  of  the  secondary  rays  on  reversal  of  a  given  field  increase  as 
the  coefficient  of  absoi-ption  by  aluminium  increases,  and,  in  consequence, 
as  the  density  of  the  radiator  diminishes. 

These  results  indicate  that  the  secondary  rays  are  in  the  main 
intrinsic,  and  are  emitted  with  distinctive  group  velocities  depending 
on  the  density  of  the  radiator.  They  are  not  due  to  dispersed  primary 
rays,  although  it  is  not  improbable  that  a  certain  fraction  of  the 
secondary  radiation  may  consist  of  such  primary  rays.  H.  M.  D. 

Experimental  Investigation  of  the  Nature  of  y-Rays. 
William  H.  Bragg  and  J.  P.  V.  Madsen  {Phil.  Mag.,  1908,  [iv],  16, 
663- — 675). — An  ionisation  chamber  is  closed  above  by  super-imposed 
plates  of  different  metals  (for  example,  lead  and  aluminium),  the 
bottom  being  made  of  a  similar  pair  of  plates.  A  pencil  of  y-rays 
traverses  all  four  plates,  entering  at  the  top.  Keversing  the  top 
pair  of  plates  makes  very  little  difference  in  the  ionisation  in  the 
chamber  ;  reversing  the  bottom  pair,  increases  it  in  a  very  marked 
way  when  the  lead  plate  is  uppermost.  The  ionisation  is  mainly  due 
to  secondary  radiations  from  the  metal  surfaces  within  the  chamber. 
On  the  ether  pvilse  theory,  the  radiation  set  up  by  a  pulse  entering  a 
substance  should  be  the  same  as  that  produced  on  leaving  it.  The 
experiment  shows  that  this  is  not  so.  The  authors  propose  the 
hypothesis  that  y-rays  are  material,  and  consist  of  neutral  pairs 
formed  from  /?-rays  by  taking  up  a  positive  charge.  The  secondary 
radiation,  which  is  known  to  contain  /S-i'ays,  would  be  produced  by 
the  y-ray  losing  its  positive  charge  again.  Tlie  same  hypothesis 
applies  to  ^Y-rays.  T.  E. 

Electrical  Charge  of  the  Active  Deposit  of  Actinium. 
Sidney  Russ  {Phil.  Mag.,  1908,  [iv],  15,  737 — 745). — It  has  been 
found  that  the  relative  activities  of  positively  and  negatively  charged 
plates  which  are  symmetrically  exposed  to  the  action  of  actinium 
emanation  depend  on  the  distance  between  the  actiniunj  and  the 
charged  plates,  and  also  on  the  pressure. 

At  76U  mm.  pres.suro,  the  ratio  of  the  activity  of  the  negative  to 
that  of  the  positive  plate  diminishes  as  the  distance  of  the  plates 
from  the  actinium  increases  ;  at  2  nun.  pressure,  the  opposite  relation- 
ship holds  good.  At  the  higiier  pressure,  tlie  active  matter  deposited 
on  the  negative  plate  decreases  regularly  with  increasing  distance 
from    the   actinium,  whereas   that   deposited    on    the   positive    plate 
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increases  at  first  and  then  decreases.  At  the  lower  pressure,  the 
active  matter  on  the  negative  plate  increases  with  the  removal  of  the 
plate  from  the  actinium,  whilst  that  on  the  positive  plate  shows  a 
steady  decrease. 

Experiments  with  an  apparatus  which  permitted  of  measurements 
at  longer  distances  were  made  at  a  pressure  of  12  mm.  It  was  found 
in  these  circumstances  that  the  ratio  of  the  negative  to  the 
positive  activity  first  increases  and  then  diminishes. 

The  author  concludes  that  the  electrical  charge  exhibited  by  the 
active  deposit  particles  is  mainly  determined  by  the  collisions  between 
these  particles  and  the  ions  or  molecules  of  the  gas  with  which  they 
are  in  contact.  H.  M.  D. 

Number  of  Quasi-elastic  Bound  Electrons  in  the  Helium 
Atom.  H.  Erfle  {Ber.  deut.  physikal.  Ges.,  1908,  6,  331 — 338). — 
From  Herrmann's  measurements  of  the  dispersion  of  helium,  the 
author  calculates  a  lower  limiting  value  {p)  for  the  number  of 
quasi-elastic  bound  electrons  in  the  helium  atom.  It  is  shown  that 
there  is  probably  only  one  type  of  electron  with  a  vibration  frequency 
corresponding  with  the  ultra-violet  region.  The  corresponding  wave- 
length is  113 /i/A,  and  the  calculated  limiting  value  of  the  number 
of  the  electrons  under  consideration  represents  in  this  case  the  actual 
number.  Since  p  is  equal  to  0*25,  it  follows  that  the  number  of 
helium  atoms  in  a  given  volume  of  the  gas  is  four  times  as  large  as 
the  number  of  quasi-elastic  bound  electrons  in  the  same  volume. 

H.  M.  D. 

Meso-thorium,  Otto  Hahn  {Physihd.  Zeitsch.,  1908,  9, 
392 — 402). — An  account  of  work,  most  of  which  has  been  already 
published  (compare  Abstr.,  1907,  ii,  359,  66-4).  The  changes  observed 
in  the  activity  of  commercially-purified  thorium  pieparations,  from 
which  meso-thorium  is  separated  by  the  piocesses  of  purification, 
depend  on  whether  the  changes  are  followed  by  measurements  of 
the  quantity  of  emanation  emitted,  or  whether  the  a-rays  aie 
examined.  The  difference  is  traced  to  the  fact  that  thorium  itself 
emits  a-rajs.  When  the  constant  a-radiation  of  thorium  is  taken 
into  account,  the  activities  of  thorium  preparations  of  different  ages, 
measured  by  both  methods,  are  in  good  agreement  with  the  activities 
calculated  on  the  basis  of  the  constants  of  meso-thorium  and  radio- 
thorium. 

The  a- ray  activity  of  meso-thorium,  free  from  radio-thorium,  has 
been  observed  during  a  period  of  one  and  a-half  years.  The  ob>erved 
increase  in  the  activity  agrees  with  that  required  by  the  known 
constants  of  meso-  and  radio-thorium.  All  the  later  experiments 
confirm  the  previous  statement  that  meso-thorium  emits  /3-rays  but 
not  a-particles.  H.  M.  D. 

Electrical  Conductivity  of  Alloys  and  their  Temperature 
Coefficients.  W.  Guertler  {Fhjsikal.  Zeitsch.,  1908,  9,  404—405).— 
Polemical    against    Rudolfi    (Physikal.    Zeitsch.,    1908,    9,    198). 

H.  M.  D. 
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Aluminium  in  the  Potential  Series.  Charles  M.  van  Deventer 
and  H.  van  Lummel  {Cliem.  Weekhlad,  1908,  5,  359 — 363  ;  Johannes 
J.  VAN  Laab,  ibid.,  383,  390). — Polemical  (compare  van  Deventer 
and  van  Lummel,  this  vol.,  ii,  12  ;  van  Laar,  this  vol.,  ii,  248). 

A.  J.  W. 

Galvanic  Self-induction  of  Metals.  Charles  M.  van  Deventer 
and  H.  van  Lummel  {Chevi.  Weekblad,  1908,  5,  349 — 356.  Compare 
van  Deventer  and  van  Lummel,  this  vol.,  ii,  12). — The  authors 
describe  experiments  with  zinc,  cadmium,  tin,  lead,  nickel,  copper, 
silver,  and  platinum  lu  support  of  their  theory  of  the  "  leaking 
insulator."  A.  J.  W. 

Dielectric  Constants  of  Gases  at  High  Pressures.  Karl 
Tangl  (Ann.  Physik,  1908,  [iv],  26,  59 — 78), — The  dielectric  constants 
of  hydrogen,  nitrogen,  and  air  have  been  measured  at  pressures 
varying  from  20  to  100  atmospheres.  The  values  for  20,  40,  60,  80, 
and  100  atmospheres  are  for  hydrogen  at  20°:  1-00500,  1-00986, 
1-01460,  1-01926,  and  102378  ;  for  nitrogen  at  20°,  1-01086,  1-02185, 
1-03299,  1-04406,  1-05498,  and  for  air  at  19°,  1-01080,  1-02171, 
1-03281,  1-04386,  and  1 '05494  respectively. 

The  Clausius-Mossotti  formula  holds  good  up  to  100  atmospheres; 
the  extrapolated  value  of  the  dielectric  constant  for  1  atmosphere  and 
0°  is  equal  to  the  square  of  the  refractive  index  for  intinitely  long 
wave-lengths  in  the  case  of  all  three  gases  examined. 

The  dielectric  constant  of  mixtures  of  hydrogen  and  nitrogen 
(Z)„i)  is  given  by  the  equation  Z),;^- 1  =  (Z)^  -  1) -|-(Z)^- 1),  where 
D,{  and  Dy  are  the  dielectric  coDstants  for  the  two  gases  at  the 
pressures  in  which  they  are  contained  in  the  mixture.  H.  M.  D. 

Reactions  in  the  Iron-Nickel  Peroxide  Accumulator,  II. 
Behaviour  of  the  Electrolyte.  Fritz  Foerstek  {Zeitsch.  Elektrochem., 
1908,  14,  285—298.  Compare  this  vol.,  ii,  146).— The  potassium 
hydroxide  solutioti,  which  forms  the  electrolyte  in  the  irou-nickel 
peroxide  accumulator,  becomes  more  concentrated  during  discharge 
and  vice  versa.  The  change  of  concentration  is  almost  complete  as 
soon  as  the  charge  or  discharge  is  ended ;  in  both  cases,  the  large 
change  is  followed  by  a  small  gradual  increase  of  concentration,  due  to 
decomposition  of  water  by  the  tinely-divided  iron  of  the  cathode.  The 
change  is  therefore  due  to  combination  of  water  with  the  nickel 
peroxide  electrode  during  discharge  ;  the  quantity  taken  up  is 
between  1  and  2  molecules  for  each  faraday  given  out  by  the  cell. 
The  K.M.F.  of  the  cell  decreases  as  the  concentration  of  the  electrolyte 
increases  ;  the  change  is  very  small  (2  8  millivolts  when  the  concentra- 
tion increases  from  2-8iV  to  5-3^^",  for  example).  A  calculation  of 
the  change  to  bo  expected,  based  on  the  vapour  pressures  of  the 
solutions,  gives  values  of  the  same  order  of  magnitude  as  those 
observed.  T.  E. 

Explanation  of  Supertension.  II.  Felix  Kaufler  {Zeitsch. 
Elektruchem.y  1908,  14,  321—326.  Compare  Abstr.,  1907,  ii,  924)  — 
1'he  resistance  of  an  electrolytic  cell  with  lead  electrodes  and  sulphuric 
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acid  of  maximum  conductivity  as  electrolyte  is  measured  during  the 
passage  of  a  current.  In  these  circumstances,  there  is  a  "  super- 
tension  "  at  the  cathode,  that  is.  the  apparent  fall  of  potential  between 
cathode  and  electrolyte  is  greater  than  that  corresponding  with  the 
reversible  decomposition  of  water  into  oxygen  and  hydrogen  at 
atmospheric  pressure.  The  addition  of  a  trace  of  copper  sulphate 
removes  this  supertensiou.  It  is  found  that  the  resistance  of  the 
cell  with  copper  sulphate  is  the  same  as  that  calculated  from  the 
resistance  of  the  sulphuric  acid  and  the  dimensions  of  the  cell, 
but  when  "  supertension  "  exists  it  is  greater.  There  is  therefore 
a  high  resistance  film  at  the  surface  of  the  cathode ;  possibly  this  is  a 
hydride  of  lead,  the  rate  of  decomposition  of  which  is  much  accelerated 
by  traces  of  platinum  or  copper. 

Further  experiments  are  made  in  the  same  way  as  before  with 
a  platinised  platinum  ciithode  (or  anode),  which  is  heated  to  a  higher 
temperature  than  the  electrolyte  by  means  of  a  current  of  electricity. 
Here  there  is  practically  no  supertension,  and  yet  reactions  (reduction 
of  <  benzophenone  ;  oxidation  of  ^nitrotoluene)  take  place  at  it  which 
usually  are  observed  only  at  electrodes  showing  supertension.  The 
author  believes  that  supertension  is  not  the  cause,  but  a  symptom,  of 
a  reaction.  When  a  finite  current  is  flowing,  the  electrolytic  changes 
are  always  irreversible,  and  the  electrode  potential,  therefore,  higher 
than  that  corresponding  with  the  main  reaction.  Traces  of  substances 
of  higher  potential  may  therefore  be  formed,  and  these  condition  the 
potential  of  the  electrode.  T.  E. 

Transport  Number  for  Dilute  Hydrochloric  Acid.  Karl 
Drucker  and  B.  Krsnjayi  {ZtitscJi.  physikal.  Chem.,  190S,  62, 
731 — 742.  Compare  Jahn,  Abstr.,  1901,  ii,  540  ;  Noyes  and  Sammet, 
Abstr.,  1903,  ii,  126  ;  Noyes  and  Kato,  this  vol.,  ii,  346).— The 
authors  have  made  a  very  careful  determination  of  the  transport 
number  for  chlorine  in  a  solution  of  hydrochloric  acid,  special  attention 
being  directed  to  the  purity  of  the  materials  used  and  to  the  accuracy 
of  the  analyses.  The  apparatus  employed  was  essentially  that  due  to 
Loeb  and  Nernst,  the  bulk  of  solution  being  large  enough  to  permit 
the  analysis  of  five  sections  of  the  conducting  column  in  addition  to 
the  solutions  round  the  electrodes.  These  were  both  made  of 
palladium,  the  anode  being  charged  with  hydrogen. 

For  the  transport  number  of  chlorine  at  18°,  the  authors  deduce  the 
value  0"1697  from  analysis  of  the  anode  solution,  and  01 647  from 
analysis  of  the  cathode  solution.  The  cause  of  the  divergence  of  the.^e 
numbers  cannot  be  traced. 

Discussion  of  their  own  and  others'  results  leads  the  authors  to  the 
conclusion  that  the  transport  number  for  chlorine  in  highly  diluted 
hydrochloric  acid  is  at  least  0'170  at  18°,  and  that  the  ionic  con- 
ductivity of  hydrogen  at  the  same  temperature  is  not  more  than 
313.  J.  C.  P. 

Electrochemical  Eqinvalents  of  Oxygen  and  Hydrogen. 
Robert  A.  Lehfeldt  {I'kil.  Mag.,  1908,  [vi],  15,  614— 627).— A  form 
of  electrolytic  gas  voltameler  is  desciibed  wherein  the  gas  is  measured 
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by  displacement  of  mercury,  which  is  weighed.  The  errors  of  the 
measurements  of  electricity,  time,  volume  of  gas,  pressure,  and 
temperature  are  fully  discussed  ;  the  results  are  probably  correct  to 
less  than  1  part  in  1000.  Solutions  of  sulphuric  acid,  sodium  hydr- 
oxide, sodium  sulphate,  sodium  thiosulphate,  disodium  hydrogen 
phosphate,  sodium  chromate,  potassium  iodide,  potassium  dichromate, 
sodium  oxalate,  sodium  arsenate,  sodium  nitrate,  and  sodium  chlorate 
were  tried.  Of  these,  sodium  sulphate  and  potassium  dichromate  give 
correct  results,  but  the  other  substances  give  too  little  gas  ;  even  with 
sodium  hydroxide  the  quantity  of  gas  obtained  varied  from  98-5%  to 
99 "8%  of  the  theoretical  quantity.  The  mean  of  sixteen  experiments 
with  sodium  sulphate  and  potassium  dichromate  was  0"17394  c.c. 
of  gas  (under  normal  conditions)  per  coulomb,  from  which  it  follows 
that  the  quantity  of  electricity  required  to  decompose  an  equivalent  of 
water  (1  faraday)  is  96590  coulombs.  T.  E. 

Amphoteric  Electrolytes.  Bror  Holmbehg  (Zeitsch.  physikal. 
Chem.,  1908,  62,  726—730.  Compare  Bredig,  Zeitsch.  Elektrochem.,  1899, 
6,  34;  1904,  10,  245;  Walker,  Abstr.,  1904,  ii,  309;  1905,  ii,  138; 
1906,  ii,  735;  Lunden,  Abstr.,  1906,  ii,  265,  828;  Johnston,  Abstr., 
1906,  ii,  733;  Gumming,  Abstr.,  1906,  ii,  734). — The  hydrogen  ion 
concentration  in  solutions  of  various  amphoteric  electrolytes  (o-,  m-, 
and  j9-aminobenzoic  acids,  (i-aspartic  acid,  and  (/-glutamic  acid)  has 
been  determined  by  the  ethyl  diazoacetate  catalysis  (see  Bredig  and 
Fraenkel,  Abstr.,  1905,  ii,  6'J2  ;  Fraenkel,  Abstr.,  1907,  ii,  746).  The 
values  so  found  are  in  good  agreement  with  the  calculated  values. 

J.  C.  P. 

Electrolytic  Valve  Action  of  Zinc,  Cadmium,  Silver,  and 
Copper.  GuNTUER  Schulze  {Ami.  Fhysik.,  1908,  [iv],  26,  372 — 392. 
Compare  Abstr.,  1907,  ii,  842  ;  this  vol.,  ii,  350). — Zinc  and  cadmium 
exhibit  electrolytic  valve  action  in  a  solution  of  potassium  carbonate. 
The  normal  effect  is  not  obtained  in  the  case  of  zinc  for  solutions 
containing  less  than  10%  of  carbonate;  at  this  concentration  the 
maximum  voltage  is  83  F.  Cadmium  shows  the  normal  valve  action 
in  a  1%  solution,  the  maximum  voltage  for  tliis  concentration  being 
126  r.  For  both  metals  the  maximum  voltage  decreases  rapidly  with 
increasing  concentration  of  the  electrolyte.  For  a  given  concentration 
the  maximum  voltage  is  much  higher  lor  zinc  than  for  cadmium,  and 
this  voltage  is  reached  at  a  much  smaller  current  density  in  the  case 
of  zinc.  The  diminution  of  the  maximum  voltage  with  rise  of 
temperature  is  much  less  rapid  for  zinc  than  for  cadmium. 

Electrolytic  valve  action  is  also  exhibited  by  silver  in  .solutions  of 
hydrochloric,  hydrobromic,  and  hydriodic  acids,  and  by  copper  in  a 
solution  of  hydrofluoric  acid.  In  these  cases  the  phenomenon  appear.s 
to  be  due  directly  to  the  formation  of  a  layer  of  solid  on  the  surface 
of  the  anode. 

Summarising  the  results  obtained  with  different  metals,  the  author 
points  out  that  the  faculty  of  a  metal  to  give  rise  to  electrolytic  valve 
action  depends  on  the  particular  group  of  the  periodic  system  to  which 
the  metal  in  (juestion  belongs.  II.  M.  D. 
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Influence  of  the  Silent  Discbarge  on  Explosive  Gaseous 
Mixtures.  Heinricii  Fassbender  {Zeitsch.  fhysikcd.  Chevi.,  1908, 
62,  743 — 759). — When  a  mixture  of  carbon  monoxide  and  oxygen  is 
exposed  to  the  silent  discharge,  the  rate  of  explosion  is  increased. 
This  result,  however,  is  shown  to  be  due  to  the  presence  of  ozone 
produced  by  the  discharge.  In  this  connexion,  it  is  noteworthy  that 
when  a  mixture  of  cai-bon  monoxide  and  oxygen  is  exploded,  a  piece  of 
potassium  iodide-starch  paper  exposed  to  the  gases  is  turned  blue  by 
the  ozone  formed  in  the  explosion. 

The  velocity  of  explosion  of  a  dry  mixture  of  hydrogen  and  chlorine 
is  not  increased  by  previous  exposure  of  the  mixture  in  an  alternating 
field.  The  author's  experiments  show,  however,  that  during  such  ;in 
exposure  the  slow  combination  of  hydrogen  and  chlorine  is  accelerated. 
A  similar  slow  combination  of  carbon  monoxide  and  oxygen  is 
promoted  by  the  influence  of  an  alteiMiating  field,  but  in  this  case  the 
field  must  be  much  more  powerful  in  order  to  produce  the  result. 

From  these  experiments  it  appears  that  in  an  explosive  gaseous 
mixture,  ionisation  and  dissociation  result  from  the  action  of  an 
alternating  field,  but  that  this  state  of  dissociation  does  not  persist, 
the  dissociation  products  combining  forthwith  to  form  new  neutral 
molecules.  Such  a  formation  of  dissociation  products  and  their 
subsequent  combination  under  the  influence  of  the  silent  discharge  is 
sometimes  so  vigorous  as  to  lead  to  the  ignition  of  the  gaseous  mixture. 
This  phenomenon  was  observed  especially  with  mixtures  of  carbon 
monoxide  and  oxygen,  a  case  in  which  the  heat  of  combination  is 
very  great.  J.  C  P. 

Is  the  Fixation  of  Atmospheric  Nitrogen  in  the  Electric 
Discharge  to  be  Regarded  as  a  Purely  Thermal  Effect  ? 
G.  Brion  {Zeitsch.  Elektrochem.,  1908,  14,  245— 251).— The  electric 
discharge  through  a  gas  is  carried  by  a  comparatively  small  number 
of  ions,  which  have  a  very  much  larger  kinetic  energy  than  the 
majority  of  the  molecules.  The  distribution  of  energy  in  the  gas  is 
therefore  quite  different  from  that  in  a  gas  of  the  same  average 
temperature  through  which  no  discharge  is  passing.  The  application 
of  the  ordinary  laws  of  chemical  equilibrium  does  not,  therefore, 
appear  to  be  justified.  The  yields  of  nitric  oxide  actually  obtained  in 
practice  are  explicable  on  the  assumption  of  an  "  electrical  "  tempera- 
ture of  about  4000"^  for  the  molecules  which  carry  the  current,  but, 
on  the  other  hand,  the  small  yields  obtained  with  small  currents  in 
the  glow  discharge  are  not  in  harmony  with  this  view.  T.  E. 

Difference  of  Potential  and  the  Stability  of  the  Alternating 
Arc  between  Metals.  Charles  E.  Guye  and  A.  Bron  (Compt. 
rend.,  1908,  146,  1090— 1093).— The  authors  find  that  the  difference 
of  potential  measured  depends  within  wide  limits  on  the  degree  of 
stability  of  the  arc,  so  that  any  cause  (gas  pressure,  cooling,  air 
currents,  diminution  in  the  self-induction,  or  the  resistance  of  the 
cii-cuit,  &c.)  which  tends  to  diminish  this  stability,  that  is,  to  prolong 
the  duration  of  the  extinction,  immediately  results  in  an   increase  of 
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the  efficacious  difference  of  potential  at  the  electrodes.  Similar  lack 
of  stability,  by  producing  momentary  extinctions,  will  vitiate  experi- 
ments with  the  continuous  current  arc.  By  the  disposal  of  a  very 
large  reserve  tension  in  the  open  circuit  (20,000  volts)  and  heating 
the  electrodes  almost  to  their  melting  point,  arcs  are  obtained  of 
extreme  stability.  Under  these  conditions,  the  extinction  period 
becomes  negligible,  and  the  experimental  results  can  be  easily  inter- 
preted conformably  with  the  views  on  the  mechanism  of  the  arc.  The 
authors  show  that,  other  conditions  being  equal,  the  potential 
difference  tends  towards  an  inferior  limit  which  is  approximately  the 
same  for  all  metals,  provided  they  are  only  slightly  volatile.  As  the 
result  of  experiments  in  air  at  40  cm.  pressure  for  a  distance  between 
the  electrodes  of  4  mm.  and  an  alternating  intensity  of  O'l  ampere 
(frequency  50),  the  limit  for  platinum,  gold,  palladium,  silver,  copper, 
nickel,  iron,  and  aluminium  is  found  to  be  approximately  475  volts. 
For  volatile  metals  the  limit  is  lower. 

In  the  case  of  long  arcs  of  small  intensity  between  non-volatile 
metals,  the  medium  between  the  electrodes  (the  latter  must  be 
incandescent  in  order  to  emit  the  electrons  required  to  maintain  the 
arc),  which  is  ionised  by  the  electrons  and  which  is  pi'incipally  con- 
cerned in  the  difference  of  potential,  is  almost  wholly  air  in  every 
case.  This  accounts  for  the  fact  that  the  potential  difference  is 
independent  of  the  nature  of  the  metal.  When  the  ionised  medium 
contains  metallic  vapours,  as  in  the  case  of  short  intense  arcs,  or  with 
volatile  electrode  metals,  this  independence,  of  course,  no  longer  is 
observed. 

The  minimum  potential  difference  obtained  as  the  gas  pressure 
diminishes,  already  observed  with  short  intense  arcs,  is  also  found 
with  the  arcs  here  experimented  with.  The  gas  pressure  corresponding 
with  this  minimum  is  5 — 7  cm. 

Thus  it  seems  that  below  a  certain  pressure  the  number  of  gaseous 
molecules  interposed  between  the  electrodes  is  insufficient  for  the 
normal  ionisation,  an  increase  in  the  potential  difference  then  becoming 
necessary  in  order  to  maintain  the  same  current. 

Under  the  conditions  of  extreme  stability,  the  law  of  the  decrease 
of  the  potential  with  the  pressure  is  a  linear  one.  E.  H. 

Theory  of  Dulong  and  Petit'a  Law.  I.  Franz  Eicharz 
{Zeitsch.  anorg.'Ghem.,  1908,  58,  356 — 374). — A  theoretical  paper,  which 
contains  a  summary  of  the  author's  work  on  this  subject  published  at 
intervals  during  the  last  lifteen  years  (compare  Abstr.,  189."5,  ii,  404). 
A  simple  proof  is  given  of  the  well-known  result  that  the  atomic  heat 
of  a  gas  at  constant  volume  is  3.  Further,  on  certain  assump- 
tions, based  mainly  on  atomic  considerations,  it  is  shown  that  the 
atomic  heat  of  solid  elements  at  constant  volume  is  constant  and 
equal  to  6"012.  The  atomic  heat  at  constant  pressure  is  greater, 
owing  to  the  work  done  in  overcoming  the  attraction  of  the  atoms,  and 
varies  from  6-072  to  6[)14  for  different  elements.  The  theory  also 
accounts  satisfactorily  for  tlie  fact  that  some  elements  have  exception- 
ally low  atomic  heats  (compare  Hchn,  Abstr.,  1900,  ii,  259). 

G.  S. 
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Thermal  Expansion  and  Specific  Heat  of  Metals.  E. 
Gruneisen  (Ann.  PhysiJc,  1908,  [iv],  26,  211—216). — From  a  com- 
parison of  the  true  coefficients  of  expansion  and  the  true  specific  heats 
of  aluminium,  iron,  nickel,  copper,  palladium,  silver,  iridium,  and 
platinum  within  wide  limits  of  temperature,  it  is  shown  that  the 
quotient  of  the  coefficient  of  expansion  by  the  specific  heat  is  almost 
independent  of  the  temperature.  Except  in  the  case  of  iridium  and 
platinum,  for  which  the  values  of  the  quotient  are  very  nearly 
constant,  the  ratio  of  the  two  numbers  appears  to  increase  slightly 
with  the  temperature.  For  those  intervals  of  temperature  in  which 
molecular  changes  take  place,  the  relationship  does  not  hold.  The 
author  supposes  that  the  variations  of  the  expansion  and  the  specific 
heat  with  temperature  are  due  to  the  operation  of  the  same  cause,  and 
reference  is  made  to  the  hypothesis  of  Richarz  relating  to  the  influence 
of  temperature  on  specific  heat.  H.  M.  D. 

Relationship  between  Compressibilities,  Thermal  Expan- 
sions, Atomic  Volumes,  and  Atomic  Heats  of  the  Metals. 
E.  GrOneisen  {Aim.  Physik.,  1908,  [iv],  26,  393— 402),— The  fact  that 
the  compressibility  of  the  elements  exhibits  periodicity  has  led  the 
author  to  inquire  into  the  relationship  between  this  and  other  physical 
properties  for  which  a  similar  periodicity  has  been  established. 
Denoting  the  compressibility  by  K,  the  thermal  expansion  by  3a,  the 
volume  of  a  gram  atom  by  v,  and  the  atomic  heat  at  constant  pressure 
by  Gp,  and  applying  the  kinetic  theory  to  the  metals  which  are 
supposed  to  be  monatomic  in  the  solid  state,  it  is  shown  that  3av/K 
and  ZavjKCp  should  be  constant.  For  twenty  metals,  the  values  of 
these  expressions  are  shown  to  be  in  fairly  close  agreement ;  antimony 
and  bismuth  show  the  largest  deviations  from  the  mean  value.  The 
assumption  that  the  solid  metals  and  liquid  mercury  are  monatomic  is 
in  consequence  considered  to  be  justified.  The  relationships  involved 
may  be  used  for  the  deduction  of  the  compressibilities  of  metals  which 
have  not  been  subjected  to  direct  measurement.  For  silicon  and  liquid 
chlorine,  the  expression  davjK  is  found  to  have  the  same  value  as  it 
has  for  metals,  H,  M,  D, 

Change  of  Density  and  Specific  Heat  of  Platinum  and 
Nickel  after  Treatment,  and  the  Dependence  of  the  Specific 
Heat  on  the  Temperature.  Wilhelm  Schlett  (Ann.  Physik.,  1908, 
[iv],  26,  201 — 210). — The  changes  which  take  place  in  the  density  and 
specific  heat  of  platinum  and  nickel  after  various  kinds  of  mechanical 
treatment,  such  as  hammering,  rolling,  and  cold-drawing,  and  also 
after  heating  to  a  high  temperature,  have  been  examined.  In  both 
cases  the  more  dense  form  of  the  metal  has  the  smaller  specific  heat, 
a  relationship  already  pointed  out  for  the  allotropic  modifications 
of  the  non-metals.  From  a  comparison  of  the  variations  of  the  specific 
heat  with  the  temperature  and  with  the  density,  the  conclusion  is 
drawn  that  a  rise  of  temperature  causes  molecular  changes  to  take 
place  which  are  very  different  from  those  brought  about  by  mechanical 
treatment. 

The  true  specific  heat   of  nickel  between  0°  and  300°  is  given  by 
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C«  =  0a0280  +  0-0000941<,  and  that  of    platinum  by  (7(  =  0-030456 + 
0-00002972^  +  0-0000000561^2.  H.  M.  D. 

Practice  of  Cryometric  Measurements.  Poda  {Zeitsch.  angew. 
Chem.,  1908,  21,  1066 — 1069).  —  A  freezing-point  apparatus  is 
described  by  means  of  which  accurate  determinations  can  be  carried 
out  rapidly.  The  vessel  in  which  the  liquid  is  contained  consists  of 
a  double- walled  tube  expinded  to  form  a  bulb  in  the  lower  half; 
by  means  of  a  tube  sealed  on  to  the  bulb,  the  space  between  the  two 
walls  communicates  wiuh  a  levelling  tube  through  a  piece  of  thick- 
walled  rubber  tubing.  By  raising  or  lowering  the  levelling  tube,  the 
space  between  the  walls  of  the  freezing  vessel  can  be  filled  with 
mercury  or  exhausted  ;  by  this  means  ice  which  has  separated  out 
from  an  aqueous  solution  can  be  quickly  melted,  or  during  a  measure- 
ment the  loss  of  heat  by  radiation  can  be  reduced  to  a  small  value. 
A  simple  form  of  stirrer  is  also  described,  and  numbers  are  recorded 
for  the  freezing  points  of  sucrose  and  potassium  chloride  solutions. 

H.  M.  D. 

Stand  for  Apparatuts  for  Cryoscopic  Measurements.  Robert 
Lespieau  {Bull.  Soc.  chwi.,  1908,  [iv],  3,  613— 617).— A  stand  is 
described  provided  with  (1)  a  small  platform  on  which  the  refrigerator 
vessel  and  its  contents  can  be  placed,  (2)  a  driving-wheel  by  which 
the  thermometer  suitably  provided  with  a  pulley  can  be  caused  to 
rotate  in  the  solution  under  examination,  and  (3)  a  support  in  which 
the  thermometer  rotates.     The  stand  is  figured  in  the  original. 

T.  A.  H. 

Calculation  of  Thermochemical  Constants.  H.  Stanley 
Redgrove  (Chem.  News,  1908,  97,  253—255,  266—268.  Compare 
Abstr.,  1907,  ii,  604  ;  this  vol.,  ii,  463).— The  molecular  heats  of  com- 
bustion and  molecular  heats  of  formation  of  eight  ethers,  nine  primary, 
one  secondary,  and  two  tertiary  alcohols,  three  aldehydes,  two  ketones, 
nine  esters,  three  organic  acids,  and  one  organic  anhydride  have 
been  calculated  by  means  of  the  author's  system  of  "  fundamental 
constants."  For  thirty-four  substances  out  of  the  thirty-eight  up  to 
the  present  considered,  the  results  are  in  excellent  agreement  with  those 
values  actually  found  by  Thompson.  A  table  of  the  "  Fundamental 
Molecular  Heat  of  Combustion  and  Formation,  Oxygen  Constants  "  is 
also  given.  J.  V.  E. 

New  Method  for  Determining  Vapour  Densities.  III. 
Philip  Blaokman  {Ikr.,  1908,  41,  1588—1591  ;  2487—2488.  Compare 
Abstr.,  1907,  ii,  931  ;  this  vol.,  ii,  157). — A  sijimII  error  in  the  author's 
method  of  determining  vapour  densite.s,  caused  by  air  bubbles  trapped 
in  the  mercury  column,  is  overcome  by  lu-atiiig  the  mercury  and  re- 
reading the  gas  volume  after  the  temperature  has  again  reached  that 
of  the  laboratory.  Details  are  quoted  of  vapour  density  determinations 
with  a  number  of  substances  to  illustrate  the  accuracy  of  the  method. 

G.  Y. 
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Application  of  a  Deduction  from  the  Boyle-Mariotte 
Law.  H.  Rebenstorff  (Chem.  Zeit.,  1908,  32, 570).— From  the 
equation  for  isothermal  alteration  of  a  closed  volume  of  a  gas,  the 
expression  Av/v  =  Ap/p,  as  also  Av/v  =  Apjp,  has  been  arrived  at ;  this 
is  called  the  "  alteration  law,"  and  states  that  the  alteration  of  volume 
is  to  the  one  volume  as  the  alteration  of  pressure  is  to  the  other 
pressure.  Use  is  made  of  this  relationship  for  finding  the  volume  of 
large  air  vessels  in  a  rapid  and  convenient  manner.  The  vessel  the 
capacity  of  which  is  to  be  measured  is  connected  by  a  rubber  tube 
carrying  a  pinch  clip  to  a  graduated  glass  tube  filled  with  water,  and 
covered  at  its  lower  end  with  a  piece  of  fine  mvislin.  On  opening  the 
pinch  clip,  witer  flows  out  of  the  tube,  giving  a  measure  on  the  scale 
of  the  alteration  of  volume  Av  of  the  unknown  volume  v,  and  at  the 
same  time  a  measure  of  the  decrease  of  pressure  Ap  from  the  original 
atmospheric  pressure  p'.  From  this,  the  unknown  volume  of  the 
vessel  may  be  calculated  from  the  equation  above.  By  lowering  a 
weighted  bottle,  the  mouth  of  which  is  covered  by  muslin,  into  water 
and  measuring  the  water  that  has  been  forced  into  the  bottle  by  the 
increased  pressure,  an  approximate  estimation  of  the  depth  of  the 
water  may  be  obtained.  J.  V.  E. 

Molecular  Aggregations  Produced  in  Gases  by  Sudden 
Cooling.  GwiLYM  Owen  and  A.  LI.  Hughes  (Phil.  Mag.,  1908,  [vi], 
15,  746—761.  Compare  Abstr.,  1907,  ii,  843).— The  previous 
experiments  on  the  production  of  condensation  nuclei  by  cooling  gases 
to  low  temperatures  have  been  extended.  It  is  now  found  that  the 
effect  depends  to  a  large  extent  on  the  rapidity  of  the  cooling  process. 
By  cooling  rapidly,  condensation  nuclei  are  formed  in  air  at  tempera- 
tures considerably  higher  than  the  maximum  temperature  in  the  case 
of  slow  cooling.  At  a  given  temperature  below  this  maximum,  the 
number  of  nuclei  produced  is  much  greater  when  the  air  is  cooled  very 
quickly  than  when  slow  cooling  takes  place.  The  so-called  "  nucle- 
ating temperature "  also  varies  with  the  size  of  the  apparatus  into 
which  the  gas  to  be  cooled  is  admitted,  but  this  phenomenon  is 
supposed  to  be  simply  due  to  a  difference  in  the  rate  of  cooling  which 
is  attainable  when  cooling  vessels  of  different  sizes  are  employed. 

Carbon  dioxide  can  be  cooled  to  its  condensation  tempei'ature 
without  nuclei  being  produced ;  when  the  condensed  solid  sublimes, 
large  nuclei  are,  however,  formed.  Ethylene  does  not  show  a 
"  nucleating  temperature,"  but  with  methane  results  are  obtained 
similar  to  those  met  with  in  the  case  of  air.  The  phenomena  in 
mixtures  of  these  gases  can  be  accounted  for  when  the  partial 
pressures  of  the  components  are  taken  into  consideration. 

Experiments  made  to  determine  the  influence  of  temperature  on  the 
persistency  of  the  nuclei  show  that  rise  of  temperature  increases  the 
rate  of  disappearance.     The  nuclei  are  not  electrically  charged. 

H.  M.  D. 

Osmotic  Pressure.  Isidor  Traube  (PJluger's  Archiv,  1908,  123, 
419 — 432). — The  direction  of  osmosis  is  determined  by  the  difference 
of  surface  tension  towards  air  of  the  liquids  separated  by  the  membrane. 
This  difference  is  termed  the  "  surface   pressure,"  and  is  regarded. 
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instead  of  the  osmotic  pressure,  as  the  directing  force  governing 
osmosis.  The  membrane  also  plays  some  part  in  the  process,  for, 
according  to  Willard  Gibbs,  substances  which  lower  the  surface  tension 
of  a  solvent  have  a  tendency  to  collect  on  the  surface.  The  dissolved 
substance  also  has  an  influence  on  the  solvent,  exerting  what  is  termed 
a  cohesion  pressure ;  the  more  a  substance  lowers  the  surface  tension 
of  a  solvent  the  smaller  is  this  cohesion  pressui'e. 

The  smaller  the  cohesion  pressure  exerted  by  a  substance 
the  more  readily  will  it  tend  to  be  eliminated  from  the  solution,  and 
the  more  readily  will  it  be  dissolved  or  adsorbed  by  a  second  liquid  or 
solid  phase  in  contact  with  the  solution. 

A  simple  relationship  can  be  deduced  between  the  lowering  of 
surface  tension,  adsorption,  and  the  coefficient  distribution  of  a 
substance  between  two  solvents. 

In  the  above  theory,  the  cohesion  pressure  of  a  substance  in  the 
separating  membrane  will  also  exert  influence  on  the  rate  and  direction 
of  diosmosis. 

This  theory,  too,  which  takes  into  account  the  cohesion  pressure,  is 
capable  of  explaining  facts  which  are  not  explicable  by  Overton's 
theory  of  the  distribution  of  substances  between  lipoids  and  non- 
lipoids,  as,  for  example,  the  absorption  of  peptones  which  are  not  readily 
soluble  in  lipoids. 

It  has  been  applied  to  explain  this,  and  other  absorption  phenomena 
in  the  digestive  tract,  and  also  the  action  of  the  kidneys,  where  it  can 
be  shown  that  there  is  an  intimate  relationship  between  the  functional 
capacity  and  the  surface  tension  of  the  urine.  The  theory  has  also 
been  applied  to  explain  the  action  of  lymphagogues  and  certain 
phenomena  of  parthogenesis,  also  haemolysis,  narcosis  of  the  ganglia, 
plasmolysis,  etc.  S.  B.  S. 

Relation  between  the  Diffusion  Constant,  Internal  Friction, 
and  Electrical  Conductivity.  Leo  Pissarjkwsky  and  E.  Kakp 
(/.  liuss.  Phys.  Chem.  Soc,  1908,  40,  599— 611*).— After  discussing  the 
work  of  Jones  and  Lindsay  (Abstr.,  1903,  ii,  55),  Joues  and  Carroll 
(Abstr.,  1905,  ii,  73),  Pissarjewsky  and  Lemcke  (Abstr.,  1905,  ii,  684), 
and  Walden  (Abstr.,  1906,  ii,  335),  the  authors  give  the  results  of 
their  own  determinations  of  the  diffusion  constant,  internal  friction, 
and  electrical  conductivity  of  solutions  of  sucrose,  sodium  chloride, 
sodium  hydroxide,  ammonia,  and  acetic  acid  in  water  or  aqueous 
alcohol. 

When  the  diffusing  substance  is  a  non-electrolyte,  such  as  sucrose, 
the  product  of  the  diffusion  constant  and  the  internal  friction,  D.r],  is  a 
constant,  and  for  acetic  acid  this  product  also  remains  compai-atively 
constant. 

In  the  case  of  electrolytes,  the  values  of  l).i^  vary  as  much  as  30%. 
If  this  variation  depends  on  differences  in  the  degree  of  dissociation, 
the  value  of  D.-qja.  should  exhibit  greater  constancy  than  D.rj.  It  is 
first  shown  that  Dr]ja,=  D\x.f\^il n,  where  yti^'  and  /x'„  are  the  molecular 
conductivities  of  the  substance  in  water  and  the  given  solvent 
respectively,  and  then  found  by  conductivity  measurements  of  aqueous 
*  and  Zeitsch.  physikal.  Chan.,  1908,  63,  267  — 2G8. 
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and  aqueous  alcoholic  iV-sodiutn  chloride  and  of  ijl N  solutions  of 
sodium  chloride  in  water  and  sucrose  solutions  that  Dfj^^/iJLy  is 
constant. 

It  also  seems  probable  that  for  all  electrolytes  in  all  solvents, 
Drj  sJM/a  is  constant.  When  D  and  rj  are  given,  this  relation  renders 
it  possible  to  calculate  a,  and  then,  having  determined  /xy  and  rj^,  to 
calculate  [x^  for  the  given  electrolyte  in  the  given  solvent  according 
to  the  formula  a  =  1x13.-1] i-'fx^  .7;^  . 

When  the  dilution  is  such  that  a  has  the  value  unity,  the  above 
relations  become  Dq  =  constant  and  Diq  JAf=  constant,  and  as,  also, 
/A^Q  7;  is  constant,  we  have  DjD'  =  fx-^  jix  ^  ,  that  is,  the  ratio  of  the 
ditf  lusion  constant  of  any  given  electrolyte  to  its  molecular  conductivity 
at  infinite  dilution  is  constant  for  different  solvents.  T.  H.  P. 

Time  Taken  by  Substances  in  Dissolving.  Gaston  Gaillard 
{Compt.  rend.,  1908,  146,  1020—1022.  Compare  Abstr.,  1905,  ii, 
241). — In  the  experiments  described,  given  weights  of  various  substances 
(sodium  thiosulphate,  sodium  sulphate,  sucrose)  were  introduced  into 
fixed  quantities  of  solvent  at  a  known  temperature  and  agitated  by  a 
turbine-driven  stirrer  regulated  to  a  constant  known  velocity,  and  the 
time  elapsing  between  the  addition  and  the  total  disappeai"ance  of 
the  substance  observed.  Only  the  results  of  experiments  in  which 
portions  of  the  same  sample  of  substance  and  the  same  rate  of  stirring 
were  employed  can  be  compared,  since  th6  size  of  the  crystals  and  the 
rapidity  of  diffusion  have  considerable  influence  on  the  time  of  dissolu- 
tion. The  following  results  are  obtained:  (1)  With  increasing 
quantities  of  the  same  substance,  the  ratio  of  the  time  to  the  concentra- 
tion obtained  is  (within  the  limits  of  the  experiments)  at  first  prac- 
tically constant,  and  then  increases.  (2)  In  certain  cases  the  curve, 
obtained  by  plotting  reciprocals  of  the  times  against  the  corresponding 
temperatures,  is  comparable  with  the  solubility  curve.  But  salts  of 
equal  solubility  may  take  widely  different  times  to  dissolve,  and  the 
variation  of  the  time  with  the  temperature  does  not  always  follow  that 
of  the  solubility.  (3)  For  some  mixtures  of  salts  (potassium  chromate 
and  sulphate,  ammonium  and  potassium  nitrates,  sodium  chloride 
and  potassium  nitrate)  the  variation  in  the  time  is  in  the  same  sense 
as  the  modification  in  the  solubility,  but  these  variations  are  small. 
(4)  A  table  is  given  showing  the  increase  in  the  times  required  for 
the  dissolution  of  successive  equal  quantities  of  sodium  chloride  or 
suci'ose  in  the  same  quantity  of  solvent,  each  addition  being  made 
immediately  after  the  disappearance  of  the  preceding  quantity  of 
substance.  E.  H. 

Influence  of  Temperature  on  Complex  Formation  in  Solution. 
Alfred  Benrath  {Zeitsch.  cinorg.  Chem.,  1908,  58,  257 — 264.  Compare 
Abstr.,  1907,  ii,  694). — From  the  results  of  ebullioscopic,  and  in  some 
cases  of  cryoscopic,  determinations  with  mixtures  of  two  salts  in 
water  and  in  alcohol  as  solvents,  it  is  shown  that  when  there  are 
deviations  from  additive  behaviour,  they  are  greater  at  the  freezing 
point  than  at  the  boiling  point.     This  is  best  accounted  lor  on  the 
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view  that  complexes  of  the  two  salts  partly  decompose  as  the  tempera- 
ture is  raised. 

Cobalt  and  cupric  chlorides  do  not  appear  to  combine  with  sodium 
chloride  in  aqueous  solution  at  100°  even  when  the  concentration  of 
the  latter  salt  is  high,  but  in  alcoholic  solution  the  elevation  of 
the  boiling  point  for  mixtures  of  lithium  chloride  with  cobalt  and 
cupric  chlorides  respectively  is  smaller  than  the  sum  of  the  effects 
due  to  the  salts  separately.  Mixtures  of  nitrates  which  give  an 
abnormally  small  freezing-point  depression  behave  normally  at  the 
boiling  point.  Cadmir.m  chloride  does  not  combine  appreciably  with 
sodium  chloride  at  the  boiling  point  of  the  aqueous  solution.  Experi- 
ments have  also  been  made  with  mixtures  of  mercuric  chloride  and 
potassium  and  sodium  chlorides  respectively.  G.  S. 

Influences  of  Solubility.  Giuseppe  Kernot,  E.  D'Agostino, 
and  M.  Pellegrino  {Gazzetta,  1908,  38,  i,  532  —  554). — The  authors 
have  studied  the  influence  of  increasing  proportions  of  (1)  potassium 
chloride  on  the  solubility  of  calcium  hydroxide,  (2)  ammonium  chloride 
on  the  solubility  of  barium  cai-bonate,  and  vice  versa  The  results, 
which  are  given  in  the  form  of  both  tables  and  curves,  are  briefly 
as  follows. 

In  presence  of  increasing  quantities  of  potassium  chloride,  the 
solubility  of  calcium  hydroxide  at  first  increases  and  afterwards 
diminishes,  becoming  less  than  the  solubility  in  water  alone  (compare 
Rothmund,  Abstr.,  1900,  ii,  467;  Rothmund  and  Wilsmore,  Abstr., 
1902,  ii,  447;  Hoffmann  and  Langbeck,  Abstr.,  1905,  ii,  374). 

The  solubility  of  barium  cai'bonate  rises  continuously  as  the  amount 
of  ammonium  chloride  present  increases,  and  at  25°,  when  the  solution 
contains  about  5  mols.  of  the  chloride,  the  solubility  curve  assumes 
an  upward  inflexion,  which  is  probably  due  to  the  formation  of 
a  double  chloride  of  barium  and  ammonium.  The  relation  of  the 
solubility  of  ammonium  chloride  to  the  proportion  of  barium  carbon- 
ate present  is  represented  by  a  curve  perfectly  analogous  to  the 
preceding  one. 

Conductivity  curves  indicate  that  the  degree  of  dissociation 
of  potassium  chloride  is  not  altered  by  the  presence  of  calcium  hydr- 
"  oxide,  or  that  of  ammonium  chloride  by  the  presence  of  barium 
carbonate.  The  conductivity  of  the  mixed  solution  may  be  regarded 
as  the  sum  of  the  conductivity  of  the  saturated  solution  of  the 
substance  influenced  and  that  of  the  solution  of  the  influencing 
substance,  so  that  the  amount  of  the  substance  influenced  which 
is  brought  into  solution  or  expelled  therefrom  by  the  influencing 
substance  does  not  participate  in  the  formation  or  destruction  of  the 
electric  molecules. 

In  order  to  obviate  diflSculties  in  the  analysis  of  the  mixed  solutions, 
the  authors  have  made  use  of  the  following  method,  which  I'cduces  all 
the  determinations  to  simple  weighings.  The  two  substances  are 
weighed,  one  after  the  other,  into  the  same  vessel,  which  is  placed  in 
a  thermostat  in  which  it  can  be  rotated.  Water  is  then  gradually 
added  to  the  vessel,  avoiding  contact  with  the  air,  until  the  two 
substances   are    completely    dissolved.     This    may    be   effected   con- 
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veniently  by  means  of  two  flasks,  one  inverted  above  the  other,  the 
two  being  connected  by  means  of  a  glass  tube  passing  through  rubber 
stoppers  in  the  two  flasks  and  having  its  lower  end  drawn  out 
to  a  fine  point.  The  upper  flask  is  filled  to  the  extent  of  about  19/20 
with  water,  which  may  be  forced  into  the  lower  flask  in  quantities  as 
small  as  desired  by  gently  warming  the  air  in  the  upper  flask. 

T.  H.  P. 

Solubilities  in  Mixed  Solvents.  Walter  Herz  and  F.  Kuhn 
{Zeitsch.  anorg.  Chem.,  1908,  68,  159 — 167.  Compare  Abstr.,  1904, 
ii,  709;  1905,  ii,  510,  709;  1907,  ii,  159,  848).— The  solubility  of 
mercuric  chloride,  bromide,  iodide,  and  cj'anide  in  mixtures  of  methyl 
and  ethyl  alcohol  in  varying  proportions  has  been  determined  at  25°, 
and  the  density  and  viscosity  of  the  solutions  have  also  been  deter- 
mined. 

For  the  bromide,  iodide,  and  cyanide,  L-l  (Z  =  observed  solubility, 
Z=  solubility  calculated  on  the  assumption  that  the  components  exert 
their  effect  independently)  is  small,  and  may  be  positive  or  negative. 
The  sohabilities  and  densities  increase,  and  the  viscosities  decrease, 
throughout  as  the  proportion  of  methyl  alcohol  increases.  For  mercuric 
chloride,  Z  -  /  is  fairly  large  for  intermediate  concentrations,  and  is 
positive  throughout ;  the  different  behaviour  in  this  case  is  probably 
to  be  ascribed  to  the  fact  that  the  salt  combines  with  methyl  alcohol 
(Mcintosh,  Abstr.,  1897,  ii,  372).  For  the  chloride,  bromide,  and 
cyanide,  L-l  attains  its  maximum  value  for  the  mixture  containing  the 
components  in  equivalent  proportions.  G.  S. 

[Vapour  Pressure  of  Dry  and  of  Ordinary  Sal  Ammoniac] 
Johannes  J.  van  Laar  (Zeitsch.  physikal.  Chem.,  1908,  62,  678 — 680. 
Compare  this  vol.,  ii,  353). — A  further  criticism  of  Abegg's  views 
(this  vol.,  ii,  157,  466).  J.  C.  P. 

Thermodynamics  of  the  Sulphuryl  Chloride  Equilibrium 
SOg  +  CI2  -^n  SOgClg.  Max  Trautz,  E.  Baisch,  and  Alfred  von 
Dechend  {Zeitsch.  Elektrochem.,  1908,  14,  271 — 280).— In  order  to 
calculate  the  equilibrium  between  sulphuryl  chloride,  sulphur  dioxide, 
and  clilorine,  it  is  necessary  to  know  the  vapour-pressure  curve  of 
sulphuryl  chloride,  its  heat  of  evaporation,  and  the  specific  heat  of  the 
vapour.  Details  of  the  methods  used  in  determining  these  quantities 
are  given.  The  results  obtained  are :  vapour  pressure  (in  mm.  of 
mercury)  at  -78°,  0-2;  0°,  40-92;  17-99°,  95-2;  34-73°,  209-6; 
40-13°,  263-9;  45-26°,  322-1;  50-42°,  292-1;  55-25°,  467-8;  60-09°, 
555-9  ;  64-94°,  656-2  ;  69-62°,  766-9.  Many  other  points  on  the  curve 
were  determined.  The  heat  of  evaporation  (per  molecule)  at  pressure 
p  and  absolute  temperature  T  i?,  given  by  X  =  (l  -/»/55)(8940  +  3-57^- 
0  028457^).  The  molecular  heat  of  the  vapour  at  43  mm.  pressure 
between  16°  and  99°  is  15-5.  T.  E. 

Equilibrium  Between  Metals  and  Solutions  of  Metallic 
Salts.  Emil  Bose  {Zeitsch.  Elektrochem.,  1908,  14,  314—316).— 
By  means  of  the  apparatus  already  used  for  silver  and  gold  (Abstr., 
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1907,  ii,  735  ;  this  vol.,  ii,  264),  it  is  now  shown  that  platinum  is  more 
soluble  in  a  hot  concentrated  solution  of  platinum  tetrachloride  than 
in  a  cold  one.  The  difference  is  very  small,  and  prolonged  circulation 
is  required  in  order  to  obtain  a  precipitate  of  platinum  in  the  cold 
tube.  The  equilibrium  is  Pt  +  Pt'*"  :;r!:  2Pt".  A  bibliography  of 
investigations  dealing  with  equilibria  of  this  kind  is  given.        T.  E. 

Influence  of  the  Solvent  on  the  Equilibrium  Constant. 
Leo  PissARJEWSKY  and  A.  Levites  [J.  Buss.  Phys.  Chem.  Soc,  1908, 
40,  611 — 623). — The  influence  of  the  solvent  on  the  equilibrium 
constant  is  often  very  considerable.  Thus,  K  of  the  reaction 
CaS04  +  20H' :^  SO/ +  Ca(0H)2  in  10-5%  aqueous  mannitol  solution 
is  eleven  times,  and  in  23*7%  aqueous  glycerol  solution  nineteen  times, 
as  small  as  in  water,  whilst  K  of  the  reaction  Ag'  +  Fe"  -^  Fe'"  + 
(Ag)  in  10"5%  mannitol  solution  is  about  sixteen  times  as  small  as  in 
water.  Comparison  of  the  changes  of  free  energy  in  the  reaction 
CaS04  +  20H' :^  S0/'  +  Ca(0H)2  in  water  and  in  equal  molecular 
aqueous  solutions  of  methyl  and  ethyl  alcohols,  ethylene  glycol,  glycerol, 
and  erythritol  leads  to  the  empirical  relation  ^  =  ^b  -  lOO^.?;,  where 
A  and  Ai  are  the  changes  of  free  energy  in  the  alcoholic  solution  and 
water  respectively,  -B  the  number  of  hydroxyl  groups  in  the  alcohol 
employed,  and  tj  the  relative  internal  friction  of  the  alcoholic  solution. 
In  all  cases  where  the  degrees  of  dissociation  of  the  reacting  substances 
in  the  various  solvents  are  identical,  it  seems  probable  that  the 
product  At]  is  a  constant.  By  the  gradual  addition  of  glycerol  to 
water,  the  change  of  the  free  energy  of  the  reaction  CaSO^  + 
20H'  :;=-  S04"  +  Ca(OH)2  diminishes  in  such  a  manner  that  the  product 
of  the  free  energy  into  the  number  of  mols.  of  added  glycerol  is 
constant.  The  marked  influence  of  the  solvent  on  the  equilibrium 
constant  may  also  be  applied  to  the  determination  of  the  change 
of  free  energy  of  non-reversible  reactions.  T.  H.  P. 

Transition  Concentrations.  I.  Conversion  of  Lanthanum 
Oxalate  into  Sulphate  by  Sulphuric  Acid.  F.  Wiuth  {Zeitsch. 
anorg.  Chem.,  1908,  58,  213 — 227). — The  equilibrium  in  the  condensed 
system  lanthanum  oxalate  and  sulphate  and  the  free  acids  has  been 
investigated  in  the  usual  way  by  solubility  measurements  at  25*^,  and 
the  relations  are  discussed  on  the  basis  of  the  phase  rule. 

The  solubility  of  oxalic  acid  in  water  diminishes  on  progx'essive 
addition  of  sulphuric  acid,  at  first  rapidly,  and  then,  beyond  12%  of 
acid,  comparatively  slowly.  The  solubility  of  lanthanum  oxalate  in 
water  inci'eases  with  the  concentration  of  sulphuric  acid  up  to 
1-9  mols.  of  the  latter  in  1000  grams  of  solution,  at  which  point  the 
solution  contains  0'0264  mol.  of  lanthanum  oxide  in  1000  grams. 
As  the  concentration  of  sulphuric  acid  is  further  increased,  the 
lanthanum  oxalate  is  gradually  converted  into  sulphate  along  tho 
"  transition  curve,"  the  proportion  of  lanthanum  oxide  in  solution  at 
the  same  time  steadily  decreasing.  Tho  transition  curve  oxalate  — >- 
sulphate  meets  tho  two  solubility  curves  of  lanthanum  oxalate  and 
sulphate  respectively  ir  sulphuric  acid  in  the  presence  of  solid  oxalic 
acid   at  a  triple  point  at  which  the  solution  is  in  equilibrium  with  the 
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three  solid  phases.  At  this  point,  the  solution  contains  about 
2'5  mols.  of  sulphuric  acid  and  O'Oll  mol.  of  lanthanum  oxide  in 
1000  grams.  The  solid  salts  in  equilibrium  with  the  solution  at  the 
triple  point  are  La2(Co04)3,7H20  and  La2(S04)3,9H20.  G.  S. 

Equilibria  in  Quaternary  Systems.  Franz  A.  H.  Schrkine- 
MAKERS  {Froc.  K.  Akad.  Welensch,  Amsterdam,  1908,  10,  817 — 823). — 
The  equilibria  in  certain  quaternary  systems  have  been  investigated 
by  solubility  measurements  in  the  usual  way,  and  the  results  are 
represented  on  projected  space  diagrams. 

The  systems  water,  methyl  and  ethyl  alcohols  and  ammonium 
nitrate ;  water,  methyl  and  ethyl  alcohols  and  potassium  nitrate, 
aod  water,  ethyl  alcohol,  ammonium  and  silver  nitrates,  have  been 
investigated  a*  30°.  The  latter  system  is  the  most  complicated,  as  a 
double  salt,  NH4N03,AgN'03,  exists,  which  is  soluble  without  de- 
composition in  water  and  in  71%  alcohol,  but  is  decomposed  by  91% 
alcohol.  Equilibria  similar  to  the  last  named  occur  at  30°  in  the 
systems  water,  ethyl  alcohol,  silver  nitrate  and  potassium  nitrate,  and 
water,  alcohol,  benzoic  acid  and  ammonium  benzoate;  in  the  latter  case, 
a  double  compound  of  benzoic  acid  and  ammonium  benzoate  is  formed. 

The  equilibiia  in  the  system  water,  ethyl  alcohol,  ammonium  and 
manganese  sulphates  are  very  different  at  50°  and  25° ;  at  the  former 
temperatuie,  an  anhydrous  double  salt,  2(MnS04)2,(NH4)2S04,  and  the 
hydrate,  MnSO^tHoO,  are  stable,  and  at  the  latter  temperature  the 
compound  MnS04,(NHj2SO^,6H20.  G.  S. 

Reactions  in  Solutions  of  Different  Salts,  but  with  the 
Same  Ions.  Albert  J.  J.  Yandevelde  (Chem.  Zentr.,  1908,  i, 
1360;  from  Rev.  gen.  Chimie,  1908,  11,  57 — 59). — It  has  been  shown 
previously  (Abstr.,  1907,  ii,  609)  that  the  velocity  of  reaction  is  not 
influenced  by  the  substitution  of  copper  for  zinc  in  copper  sulphate 
solution,  but  depends  on  the  nature  of  the  ions  present ;  CI  ions 
increase  and  SO^-ions  retard  the  reaction.  The  production  of  the 
copper  solution  is  effected  equally  well  from  CuSO^  +  NaCl  or 
CuOl,  +  NagSO^ ;  the  same  applies  to  acid  solutions,  for  example, 
HgSd^  +  2NaCl  and  2HC1  + 1^2,.^^0^,  kc.  J.  V.  E. 

Estimation  of  the  Concentration  of  Hydrogen  Ions  by 
Indicators.  Leonor  Michaelis  and  Peter  Rona  {Zeitsch.  Elektro- 
chem.,  1908,  14,  251 — 253). — jIl  simple  way  of  estimating  the  con- 
centration of  the  hydrogen  ions  in  a  solution  (between  0'0005  and 
O'OliV^)  is  to  add  Congo-red  to  the  solution,  and  compare  this  colori- 
metrically  with  a  solution  containing  a  known  quantity  of  hydrochloric 
acid.  The  authors  find,  however,  that  the  colour  is  changed  by 
neutral  salts,  the  acidity  apparently  decreasing.  Salts  of  the  alkali 
metals  have  the  same  effect,  those  of  bivalent  metals  a  greater  effect, 
and  those  of  tervalent  metals  a  still  greater  one.  Measurements  of 
the  E.M.F.  of  concentration  cells  with  hydrogen  electrodes  show  that 
no  change  occurs  in  the  concentration  of  the  hydrogen  ions.  The 
change  of  colour  is  the  first  stage  in  the  precipitation  of  the  colouring 
matter,  and  is  analogous  to  the  change  of  colour  of  a  colloidal  solution 
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of  gold  which  precedes  coagulation.  Methyl-violet  behaves  in  a 
similar  way,  the  change  of  colour  being,  however,  in  the  opposite 
dii'ection.  Phenolphthalein  and  methyl-orange  also  exhibit  colour 
changes  when  very  large  quantities  of  neutral  salts  are  used. 

T.  E. 

Kinetics  of  the  Sulphonation  Reaction.  Haavard  Martinsen 
(Zeitsch.  pkysikcd.  Chem.,  1908,  62,  713—725.  Compare  Abstr.,  1905, 
ii,  149;  1907,  ii,  609). — The  author  has  studied  the  rate  at  which 
jo-nitrotoluene  undergop=!  sulphonation  when  dissolved  in  sulphuric 
acid.  The  possibility  of  following  the  course  of  the  reaction  depends 
on  the  fact  that  jo-nitrotoluene  is  nitrated  with  great  rapidity  by  nitric 
acid,  whereas  this  reagent  has  no  appreciable  effect  on  ji; -nitro  toluene - 
sulphonic  acid.  A  determination  therefore  of  the  qualitity  of  nitric 
acid  used  up  by  a  given  volume  of  the  reaction  mixture  serves  to 
indicate  the  extent  to  which  sulphonation  has  proceeded  at  any 
selected  time.  As  in  the  earlier  work  {loc.  cit.),  the  nitrometer  was 
employed  in  the  determination  of  unused  nitric  acid. 

One  of  the  reagents,  namely,  the  sulphuric  acid,  was  always  present 
in  large  excess,  and  it  was  therefore  expected  that  sulphonation  would 
proceed  according  to  the  formula  for  a  unimolecular  reaction.  This 
is  borne  out  generally  by  the  experimental  results,  which,  however, 
bear  evidence  also  to  the  marked  influence  of  traces  of  water,  even  the 
small  amount  produced  in  the  reaction  leading  to  a  decrease  of  the 
velocity-coefficient  as  time  goes  on.  Three  solvent  media  were  used, 
namely  :  (1)  absolute  sulphuric  acid  containing  2 "4:%  SO3  ;  (2)  absolute 
sulphuric  acid  ;  (3)  an  acid  containing  99'40%  H^SO^  and  0*49% 
HjSOg.  The  values  of  the  velocity-coefficient  observed  in  these  three 
media  were  respectively  0-003,  0-0004,  and  0-0000005.  The  tempera- 
ture-coefficient of  the  velocity  is  2-0 — 2-5  for  a  rise  of  10°. 

J.  C.  P. 

Catalysis.  V.  Catalysis  of  Imino-esters.  William 
McCracken  {Amer.  Chem.  J.,  1908,  39,  586 — 613.  Compare  Derby, 
this  vol.,  i,  419). — Stieglitz  (this  vol.,  ii,  167,  168)  has  given  an 
account  of  the  catalysis  of  imino-esters,  and  has  .stated  that  the 
decomposition  of  their  hydrochlorides  takes  place  as  follows  : 

NHgClICPh-OMe  +  H2O  =  Ph-COgMe  -I-  NH^Cl, 
and   that  it  proceeds  most  rapidly  with  the  salts  of  those  imino-esters 
which  are  the  weakest  bases. 

An  investigation  of  this  decomposition  has  now  been  carried  out 
with  the  object  of  ascertaining  whether  it  is  the  salt  or  the  free  base 
which  undergoes  the  change  into  ester  and  ammonia,  and  also  of 
determining  whether  there  is  any  general  relation  between  the  velocity 
of  decomposition  of  the  salts  and  the  affinity  constants  of  the  bases. 
Tlie  velocity  of  reaction  and  the  liydrolysis  constants  have  been 
determined  with  the  hydrochlorides  of  ethyl,  t«obutyl,  and  woamyl 
iminobenzoates,  ethyl  imino-;)-toluate,  methyl  imiuo-o-toluate,  ethyl 
iminophenylacetate,  ethyl  imino-?u-uitrobenzoate,  ethyl  imino-m-bromo- 
benzoate,  and  ethyl  imino-/3-naphthoate. 

The  results  show  that  the  velocity  of  decomposition  of  these  imino- 
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esters  by  water  is  proportional  to  the  concentration  of  the  salt  formed 
with  the  acid,  that  is,  of  the  positive  ester  ions.  The  whole  salt  does 
not  undergo  decomposition,  but  only  its  positive  ions.  The  presence  of 
an  excess  of  hydrochloric  acid  decreases  the  velocity  of  reaction  by 
reducing  the  degree  of  ionisation  of  the  imino-ester  salt,  thus 
diminishing  the  active  mass  of  the  positive  ester  ions,  and  simul- 
taneously tends  to  increase  the  velocity  by  a  "  salt  effect."  The 
acceleration  due  to  the  "  talt  effect "  is  practically  the  same  for  the 
same  excess  of  acid  acting  on  the  salts  of  two  imino-esters,  of  which 
the  velocities  of  decomposition  are  as  10:1.  This  fact  confirms  the 
view  that  the  "  salt  effect "  is  not  due  to  a  pi'imary  action  on  the  salt, 
but  to  an  effect  on  the  active  mass  of  water  involved  in  the  reaction. 
With  two  exceptions,  the  velocity  constants  were  found  to  decrease  as 
the  strength  of  the  imino-esters  as  bases  increased.  E.  G. 

Artijacial  Peroxydiastases.  Jules  Wolff  (Compt.  rend.,  1908, 
146,  1217—1220.  Compare  this  vol.,  i,  490).— The  oxidation  of 
pyrogallol  under  the  combined  influence  of  hydrogen  pei'oxide  and  a 
colloidal  solution  of  iron  ferrocyanide  has  been  studied  in  detail.  The 
colloidal  ferrocyanide  solution  used  contained  0*0023  mg.  of  iron  per 
drop,  and  the  hydrogen  peroxide  solution  7mg.  of  active  oxygen  per 
drop.  The  total  volume  of  solution  in  each  experiment  was  40  c.c, 
and  the  amount  of  pyrogallol  present  was  1'2  grams. 

With  a  constant  quantity  of  hydrogen  peroxide  (eight  drops)  and 
increasing  quantities  of  ferrocyanide,  the  yield  of  purpurogallin  is 
proportional  to  the  amount  of  peroxydiastase  until  the  latter  reaches 
ten  drops,  after  which  the  amount  of  purpurogallin  increases  more  and 
more  slowly. 

In  the  presence  of  a  fixed  amount  of  ferrocyanide,  the  quantity  of 
purpurogallin  formed  rises  regularly  as  the  amount  of  hydrogen 
peroxide  present  increases  to  nine  drops,  after  which  the  increase  in 
yield  becomes  less  and  less. 

In  experiments  in  which  twenty  di'ops  of  ferrocyanide,  solution  and 
five  drops  of  hydrogen  peroxide  solution  were  used,  addition  of  2 '5  mg. 
and  5'0  mg.  of  sulphuric  acid  reduced  the  yield  of  purpurogallin  17% 
and  62%  respectively,  whilst  0*85  mg,  of  ferrous  sulphate  or  0"89  mg. 
of  copper  sulphate  produced  a  70%  reduction,  but  0*84  mg.  of 
manganese  sulphate  had  very  little  effect.  A  similar  prejudicial 
action  of  ferrous  sulphate  has  been  observed  by  Stoecklin  {Thesis, 
Geneva,  1907)  in  the  case  of  the  natural  peroxydiastase. 

Amongst  salts,  potassium  dihydrogen  phosphate  has  a  markedly 
noxious  effect. 

The  conclusion  is  drawn  that  this  colloidal  ferrocyanide  acts  in  all 
its  essential  respects  like  a  natural  enzyme.  E.   H. 

[Deduction  of  the  Stoicheiometric  Laws.]  Emil  Baur  (Zeitsch. 
2)hysikal.  Ghem.,  1908,  62,  760— 761).— A  reply  to  de  Tries  (this  vol., 
ii,  366).  J.  C.  P. 

Commensurability  of  Atomic  Weights.  Gustave  D.  Hinrichs 
(Gompt.  rend.,  1908,  146,  971 — 973). — In  a  previous  paper  (Abstr., 
1907,  ii,  945),  it  was  assumed  that  a  perpendicular  from  the  origin  of 
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co-ordinates  upon  the  graph  of  the  equation  of  condition  in  a  given 
determination  of  atomic  weight  was  equal  to  the  deviation  of  the 
atomic  weight  from  the  "  absolute  "  (round  number)  value.  This  is 
now  said  to  be  true  only  if  the  values  of  the  analytical  excess  "  e  "  in 
the  equations  of  condition  are  distributed  about  the  origin  conformably 
with  the  laws  of  probability.  Otherwise,  a  more  detailed  discussion  of 
the  experimental  errors  is  necessary  in  order  to  determine  the  deviation 
of  an  atomic  weight  from  the  round  number. 

The  atomic  weight  of  silver  is  calculated  from  the  synthesis  of  silver 
nitrate  to  be  (108  - 1^)  =  107'875.  Hydrogen  is  calculated  to  be 
16/(16-1)  =  1-00787,  whilst  chlorine  is  given  as  (35-5-ixi)  = 
35-458. 

The  author  claims  that  his  results  lend  support  to  the  hypothesis 
of  the  unity  of  matter,  but  the  differences  between  successive  elements 
must  be  expressed  in  terms  of  a  smaller  unit  than  hitherto. 

R.  J.  C. 

Atomic  Weights  of  Sixteen  Chemical  Elements.  Gustave  D. 
HiNRicHS  (Chem.  Zentr.,  1908,  i,  1240;  from  Mon.  Sci.,  1908,  [iv],  22, 
i,  155 — 172). — From  the  published  data,  the  author  has  calculated  the 
atomic  weights  of  the  following  elements  by  the  method  previously 
suggested  (Abstr.,  1893,  ii,  317)  :  bismuth,  lead,  mercury,  iron, 
tellurium,  potassium,  bromine,  iodine,  manganese,  cadmium,  cobalt, 
indium,  platinum,  didymium,  terbium,  and  radium.  The  difference 
of  the  calculate^  atomic  weights  from  whole  numbers  is  found  to  be 
decreased  and  often  is  due  to  experimental  error.  The  probability  of 
these  values  being  whole  numbers  is  raised  to  10"^ :  1  for  the  28 
elements  up  to  the  present  considered.  J.  V.  E. 

Non-Metallic  Elements  in  Connexion  with  Valency  and 
Specific  Gravity.  George  Woodiwiss  {Chem.  News,  1908,  97,  265. 
Compare  this  vol.,  ii,  368). — From  a  consideration  of  the  relationship 
existing  between  the  valency  and  specific  gravity  and  specific  gravity 
and  atomic  weight  of  the  non-metallic  elements  immediately  preceding 
in  Mendeleeff's  table  the  elements  of  the  argon  group,  evidence  is 
advanced  for  the  valency  of  these  inert  elements  being  O'S  and  not 
zero.  When  the  quotients  of  specific  gravity  divided  by  the  square 
root  of  the  assumed  valency  (0"5)  of  the  elements  argon,  krypton,  and 
xenon  are  plotted  against  their  atomic  weights,  it  is  found  that  they 
are  in  close  agreement  with  other  non-metallic  elements.       J.  V.  E. 

Valency  on  an  Atomistic  Electrical  Basis.  Johannes  Stark 
{Jahrb.  liadioaktiv.  Elektronik.,  1908,  5,  124 — 153). — A  theoretical 
paper,  part  of  which  has  been  published  previously  (compare  this  vol., 
ii,  138).  An  attempt  is  made  to  account  for  chemical  action  by 
assuming  that  the  atoms  consist  of  positively  charged  spheres  on  the 
interior  surface  of  which  are  the  relatively  minute  negative  electrons. 
The  forces  which  operate  in  the  union  of  two  diffei-ont  atoms  are 
entirely  of  electrical  nature,  and  combination  takes  place  as  the  result 
of  the  partial  displacement  of  the  lines  of  force  of  such  a  superficial 
negative  electron  (termed  a  valency  electron)  from  the  positive  sphere 
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of  the  atom  to  which  it  originally  belonged  to  the  positive  sphere  or 
spheres  of  neighbouring  atoms.  Three  kinds  of  electrons,  depending 
on  the  way  in  which  the  lines  of  force  from  the  electron  are  related  to 
the  positive  spheres  of  neighbouring  atoms,  are  distinguished.  These 
are  classified  as  unsaturated,  saturated,  and  displaced  electrons.  On 
the  basis  of  these  three  types,  the  various  kinds  of  dissociation  which 
give  I'ise  to  the  phenomenon  of  electrical  conductivity  are  explained. 
The  banded  spectra  of  compounds  are  discussed  in  reference  to  the 
properties  of  the  saturated  and  the  displaced  electrons.  The  line 
spectra  are  supposed  to  be  due  to  internal  electrons  and  not  to  the 
valency  electrons.  Finally,  an  interpretation  of  the  variation  of  the 
valency  of  the  elements  along  the  vertical  groups  and  horizontal  series 
of  the  pei-iodic  table  is  given.  H.  M.  D. 

Steam  Distillation  under  Reduced  Pressure.  Wilhelm 
Steinkopf  {Chem.  Zeit.,  1908,  43,  517). — The  author  suggests  the  use 
of  this  method  for  separating  a  substance  volatile  in  steam  which  is 
itself  decomposed  by  it,  or  a  substance  volatile  in  steam  from  sub- 
stances decomposed  at  the  ordinary  temperature  by  such  treatment. 
Toluene  is  found  to  distil  with  steam  at  27'5°/27  mm.,  aniline  at 
23720  mm.,  nitrobenzene  at  22'5719  mm.,  and  a  40%  yield  of  benzoyl 
chloride  is  obtained  at  21716—17  mm.  J.  Y.  E. 


Receiver  for  Vacuum  Distillation.  Gustav  Kolbe  {Chem.  Zeit., 
1908,  32,  487). — A  modification  of  Lothar  Meyer's  apparatus  (Abstr., 
1887,  884),  the  valve  plug  being  made  of  glass  rod  instead  of  glass 
tubing  ;  the  exhaust  tube  is  placed  in  such  a  position  that  none  of  the 
distillate  can  be  drawn  up  into  it.  By  means  of  a  special  device,  it  is 
possible  to  exhaust  the  receiver  independently  of  the 
rest  of  the  apparatus.  P.  H. 


Apparatus  for  Simultaneously  Extracting  a 
Solid  and  Filtering  the  Solution  So  Obtained. 
Frederick  Record  {Chem.  News,  1908,  97,  280). — An 
apparatus  devised  to  obviate  the  loss  of  substance 
Avhich  occurs  in  the  course  of  filtration  subsequent 
to  the  extraction  of  solids  with  such  solvents  as  ether 
and  alcohol.  It  consists  of  an  inner  tube.  A,  sealed  to 
a  shorter  concentric  jacket,  B,  and  in  that  portion  of 
A  which  is  within  B  there  are  two  pairs  of  holes,  C 
and  D.  The  substance  to  be  extracted,  G,  is  placed 
above  a  filter  disk,  E,  and  covered  with  filter  paper  and 
asbestos.  A  reflux  condenser  is  attached  to  the  upper 
part  of  the  apparatus,  and  a  flask  containing  the  sol- 
vent to  the  lower  end.  The  vapour  from  the  boiling 
solvent  rises  through  apertures  D  and  C  into  the 
condenser,  from  which  the  liquid  drops  upon  the 
substance  to  be  extracted,  and  percolates  through 
again. 
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Filter  for  Filtering  Solutions  of  Definite  Concentration  at  a 
Temperature  Either  Above  or  Below  that  of  the  Surrounding 
Medium.  A.  LEVriKs  (/.  Euss.  Phys.  Chem.  6'oc.,  1908,  40, 
623 — 624). — The  author  has  devised  a  filtering  apparatus  which  may 
be  employed  with  advantage  in  cases  where  the  change  of  con- 
centration occurring  when  an  open  filter  is  employed  is  to  be  avoided. 
Over  one  end  of  a  glass  tube,  4  cm.  long  and  having  an  internal 
diameter  of  about  6  mm.,  three  or  four  glass  fibres,  about  1/3  mm. 
thick,  are  soldered  parallel  to  one  another  so  as  to  form  a  kind  of 
grating.  Over  this  grating  is  placed  a  filter  paper,  which  also  extends 
some  distance  along  the  tube,  and  is  kept  in  position  by  a  piece  of 
rubber  tubing,  the  latter  serving  also  to  connect  the  glass  tube  with 
a    similar   shorter   piece.     The   pipette   containing    the    liquid    to    be 

filtered  may  be  connected  with  the 
filtering  apparatus  by  means  of  rubber 
tubing.  Suction  may  be  employed  to 
hasten  the  filtration.  T.  H.  P. 

Filtration  Apparatus.  Hans 
Wjslicenus  (Chem.  Zentr.,  1908,  i, 
1238;  from  Zeitsch.  Chem.  Apparat., 
3,  89— 93).— The  inner  tube  A  is  of 
porcelain  or  glass,  and  is  perforated 
by  a  number  of  small  holes.  Over 
this  is  wound  a  broad  strip  of  moistened 
filter  paper,  which  is  kept  in  position 
by  two  indiarubber  bands  K.K.  A 
double  bored  indiarubber  stopper  fit- 
ting into  the  mouth  of  A  carries  two 
tubes,  one  of  which,  aS',  is  a  suction  tube 
and  extends  to  the  bottom  of  A  ;  the 
other,  E,  reaches  only  just  below  the 
stopper,  and  is  closed  during  the  pro- 
cess of  filtration  by  means  of  a  glass 
plug  on  the  outside.  For  ordinary 
use  with  cold  solutions,  the  part  of  the 
apparatus  described  is  supported  in 
a  wide  cylinder,  Z ;  but  when  filtra- 
tion is  required  to  be  carried  out  at  a  higher  or  a  lower  tempera- 
ture, the  cylinder  Z,  containing  the  tube  A,  is  placed  in  a  heating 
or  cooling  bath.  The  liquid  in  Z  to  be  filtered  is  best  maintained  at 
a  constant  level  by  the  arrangement  indicated  by  L.  This  apparatus 
has  been  found  most  useful  when  dealing  with  slimy  or  colloidal 
extracts.  J.  V.  E. 
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Condition  of  Steam.  Emil  Bose  {Zeitsch.  Eleklrochem.,  1908, 
14,  269 — -271). — The  high  density  of  steam  is  most  readily  explained 
by  assuming  it  to  contain  single  and  double  molecules  in  equili- 
brium, (HnO)o  — ^  2HoO.  The  density  (air=l)  should  then  be 
A  =  8  -  Klp{jy  i-Sp/K-  1),  where  S  is  1-2432,  the  theoretical  deosity  for 
(HgO)^,  p  is  the  pressure,  and  JC  is  the  equilibrium  constant  at  any 
temperature  1\  Using  determinations  of  the  density  made  by  Kornatz 
(Diss.,  Konigsberg,  1908),  the  author  calculates  log^=  -4857"l/r  + 
21455.  The  values  of  the  density  calculated  by  these  equations  show 
a  mean  deviation  from  the  experimental  results  of  0  4%.  Keguault 
showed  that  the  deviations  of  the  vapour  density  of  steam  from  the 
theoretical  value  are  a  function  of  the  degree  of  saturation  of  the 
steam,  that  is,  of  the  ratio  p/F,  where  P  is  the  pressure  of  saturated 
steam,  whereas  the  author  represents  them  as  a  function  oi  pj K,  It  is 
shown  that  P  is  approximately  proportional  to  K,  so  that  formally 
either  ratio  may  be  used.  T.  E. 

Atomic  Weight  of  Chlorine.  E.  C  Edgar  (Mem.  Manchester 
Phil.  Soc,  1908,  52,  No.  7,  1—2).— The  method  used  to  redetermine 
this  constant  was  to  burn  pure  dry  chlorine  at  the  tip  of  a  quartz  jet 
in  an  atmosphere  of  pure  dry  hydrogen  in  a  quartz  combus.tion 
vessel,  the  hydrogen  chloride  formed  being  condensed  in  a  limb  of 
it  by  means  of  liquid  air. 

The  mean  of  eight  determinations  gave  the  atomic  weight  of 
chlorine,  calculated  from  the  ratio  weight  of  chlorine  burnt/weight 
of  hydrogen  burnt,  to  be  35-194,  and  from  the  ratio  weight  of 
hydrogen  chloride  caught-weight  of  hydrogen  burnt/weight  of 
hydrogen  burnt,  to  be  35*193  (at.  wt.  of  hydrogen  =  1).  If  the 
atomic  weight  of  oxygen  is  taken  as  16,  that  of  chlorine  becomes 
35462  and  35-461  respectively,  numbers  which  differ  appreciably 
from  that  accepted  by  the  International  Committee  on  Atomic 
Weights,  but  in  close  agreement  with  35*463  found  by  Dixon  and 
Edgar  and  35  461  found  by  Guye.  J.  Y.  E. 

Study  of  the  Oxidation  Phenomena  Produced  by  Iodic  and 
Bromic  Acids.  Henri  Baubigny  {Compt.  rend.,  1908,  146, 
1097 — 1100  *). — An  ammoniacal  solution  of  silver  chloride  or  bromide 
when  heated  at  100°  with  iodic  acid,  contrary  to  the  statements  in 
certain  text-books,  does  not  give  any  deposit  of  silver  iodide.  The 
latter  is  only  formed  when  the  temperature  has  been  rai.^ed  to  200°, 
and  in  this  ca-e  a  slight  excess  pressure  in  the  cooled  tube  indicates 
the  evolution  of  a  small  quantity  of  gas. 

*  and  Btdl.  Soc.  shim.,  19C8,  [iv],  3,  7G7— 771. 
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When  45  c.c.  of  ammonia  (D  0"926)  are  heated  with  Tl  grams  of 
iodic  acid  in  a  sealed  tube  at  210°  for  five  hours,  a  small  amount  of 
gas  is  evolved  and  an  appreciable  quantity  of  ammonium  iodide 
formed.  At  150°  very  little  iodide  is  produced.  In  three  experi- 
ments similar  to  the  above,  to  each  of  which  0"256  gram  of  silver 
bromide  was  added,  0"0006  gram  of  silver  iodide  was  formed  at  100°, 
0-0021  gram  at  150°,  and  0-r760  gram  at  210°. 

The  conclusion  is  drawn  that  the  iodic  acid  oxidises  the  ammonia, 
NHJ03  +  2NH3  =  ISrH4l  +  3H20  +  N2,  giving  water,  nitrogen,  and 
ammonium  iodide,  of  ■.s'hich  the  latter  reacts  with  silver  bromide, 
giving  the  less  soluble  silver  iodide. 

Entirely  similar  results  are  obtained  with  bromic  acid,  which  is  not 
comjDletely  destroyed  in  the  experiment,  showing  that  it  has  a  certain 
stability  un-der  these  conditions.  Since  therefore  no  bromic  acid 
could  be  detected  in  the  mother  liquors  of  the  three  experiments 
described  above,  it  is  concluded  that  none  is  formed  (contrary  to  the 
assertions  of  text-books).  Similarly,  with  silver  chloride  at  210°,  no 
chloric  acid  is  produced.  E.  H. 

Origin  of  Atmospheric  Ozone,  and  Causes  of  the  Variation 
of  Carbon  Dioxide  in  the  Air.  H.  Henriet  and  Bonyssy  {Compt. 
rend.,  1908,  146,  977 — 978). — A  preliminary  note,  in  which  the 
authors  summarise  the  conclusions  drawn  from  a  sei'ies  of  experiments 
on  the  origin  of  atmospheric  ozone,  and  the  causes  of  the  variation  of 
carbon  dioxide  in  the  air.  Ozone  is  formed  at  the  expense  of  the 
oxygen  of  the  high  regions  of  the  atmosphere  under  the  influence 
of  the  ultra-violet  rays  of  the  sun  ;  it  is  carried  to  the  lower  layers 
of  the  air  by  winds  and  rain  ;  the  proportion  of  ozone  in  the  air  is 
at  a  maximum  during  a  West  or  South-west  wind  and  at  a  minimum 
during  an  East  wind,  and  it  is  also  increased  during  clear,  calm 
weather  by  the  direct  action  of  the  solar  radiations  on  the  lower 
layers  of  air.  The  amount  of  carbon  dioxide  in  the  air  varies 
inversely  with  that  of  the  ozone  for  values  below  the  normal ;  for 
values  above  the  normal,  the  variation  of  carbon  dioxide  is  due  to 
local  phenomena,  such  as  fog,  animal  respirations,  combustions,  ttc. 

M.  A.  W. 

Vapour  Pressure  of  Sulphur  at  Low  Temperatures.  Otto  Euff 
and  Hugo  Graf  {Zeitsch.  anorg.  C/iem.,  1908,  58,  209— 212).— The 
authors'  results  for  the  vapour  pressvu-e  of  sul[)hur  at  low  temperatures 
(Abstr.,  1907,  ii,  947)  are  considerably  higher  than  those  given  by 
Gruener  (Abstr.,  1907,  ii,  860)  ;  this  is  ascribed  to  the  inaccuracy  of  the 
method  employed  by  the  latter  observer.  Some  fresh  determinations 
at  0°  and  49 "7°  have  been  made  by  the  method  previously  used,  with 
the  slight  modification  that  a  second  condensing  tube,  cooled  to  -  185°, 
was  employed.  Hydrogen  was  used  as  indifi'erent  gas.  The  results 
previously  given  have  to  be  corrected  by  adding  the  vapour  pressuie 
of  sulphur  at  0°/0()013  mm.  Eesulta  are  given  for  temperatures 
between  49-7°  and  211-3°.  At  49-7°,  131-9" ,  and  2113°,  the  corrected 
pressures  are  000034,  0081,  and  314  mm.  respectively.  G,  S. 
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Hydrogen  Persulphides.  I.  Historical.  Crude  Hydrogen 
Persulphide.  Ignaz  Bloch  and  Feitz  Hohn  {Ber.,  1908,  41, 
1961 — 1971). — The  authors  give  a  historical  account  of  the  poly- 
sulphides  of  hydrogen  from  their  di.scovery  in  1777.  By  heating 
sodium  sulphide  with  varying  amounts  of  sulphur  in  an  atmos- 
phere of  hydrogen  for  three  hours  on  the  water-bath  and  dissolving 
the  products  in  water,  the  authors  obtain  solutes  of  the  composition 
Na2S2,  Na.^Sg,  Na^S^,  and  Na2S..  When  the  solutions  are  allowed  to 
flow  into  mixtures  of  equal  parts  of  ice  and  hydrochloric  acid  (D  1"19) 
cooled  in  a  freezing  mixture,  crude  hydrogen  persulphide  is  obtained  as 
a  yellow,  oily  liquid  with  the  odour  of  sulphur  chloride  and  camphor. 
It  is  decomposed  instantaneously  by  alkalis,  and  therefore  it  is 
essential  that  all  apparatus  used  in  the  preparation  should  be  washed 
with  an  acid.  The  oil  can  be  kept  for  an  hour  without  visible  decom- 
position. Water  decomposes  it,  bnt  dilate  acids,  particularly  hydro- 
chloric acid,  act  as  preservatives.  A  criterion  of  purity  is  the  fact 
that  the  freshly-prepared  persulphide  yields  a  clear  solution  in  benzene. 
Alcohols,  ether,  ethyl  acetate,  and  acetone  decompose  the  oil  more 
or  less  rapidly,  whilst  with  aldehydes  and  ketones  condensation  occui's, 
yielding  substances  rich  iu  sulphur.  Estimations  of  the  hydrogen  and 
sulphur  alone  do  not  suffice  to  fix  the  composition  of  the  persulphide, 
but  from  the  amount  of  hydrogen  sulphide  liberated  by  heating,  the 
authors  prove  the  incorrectness  of  Bebs'  statement  (Abstr.,  1888, 
1155)  that  the  hydrogen  persulphide  obtained  by  the  decomposition  of 
polysulphides  by  acids  always  has  the  composition  H^S^.  C.  S. 

Hydrogen  Persulphides.  II.  Hydrogen  Trisulphide.  Ignaz 
Bloch  and  Fritz  Hohn  {Ber.,  1908,  41,  1971— 1975).— Crude 
hydrogen  persulphide  (preceding  abstract)  is  distilled  under  reduced 
pressure.  In  order  to  prevent  the  deposition  of  sulphur  during  the 
distillation,  it  is  necessary  to  pass  dry  hydrogen  chloride  through  the 
apparatus  before  it  is  ev^acuated.  The  fraction  passing  over  at 
69°/2  mm.  is  collected  in  three  portion?,  and  the  middle  one  analysed. 
The  estimations  and  the  molecular  weight  in  benzene  by  the  cryoscopic 
method  point  to  the  composition  HgSg. 

Hydrogen  trisulphide,  B..^%,  m.  p.  -52°  to  -  53°,  D^^  1-496,13  a 
pale  yellow  oil,  which  becomes  colourless  at  lower  temperatures.  It 
decomposes  slowly  in  the  dark,  more  quickly  in  daylight,  and  rapidly 
on  warming,  evolving  hydrogen  sulphide  and  depositing  rhombic 
fcvilphur.  It  is  decomposed  slowly  by  acids,  and  rapidly  by  alkalis  or 
alcohols ;  its  solution  in  ether,  benzene,  or  carbon  disulphide  is 
relatively  stable.  C.  S. 

Hydrogen  Persulphides.  III.  Hydrogen  Bisulphide.  Igxaz 
Bloch  and  Fritz  Hohn  {Ber.,  1908,  41,  1975— 1980).— By  means  of 
the  apparatus  described  later,  crude  hydrogen  persulphide  has  been 
separated  into  hydrogen  trisulphide  and  hydrogen  disulphide,  H^S^, 
b.  p.  7-i — 75°,  D  1-376,  which  resembles  the  trisulphide  in  many 
respects,  but  differs  from  it  in  its  greater  volatility,  greater  sensitive- 
ness to  alkalis,  and  iu  the  more  aggressive  character  of  its  vapour.  It 
does  not  solidify  in  an  ether-carbon  dioxide  mixture. 

The  apparatus  figured  has  been  designed  for  the  distillation  under 
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reduced  pressure  of  large  quantities  of  a  liquid  in  small  portions  at  a 
time,  the  residue  being  removed  after  the  distillation  of  each  portion 
"without  disconnecting  the  apparatus.  Its  use  in  the  separation  of 
hydrogen  di-  and  tri-sulphides  is  as  follows. 

The  flask  A,  of  300  c.c.  capacity,  immersed  in  the  glycerol  bath  K,  is 
connected  through  the  condenser  with  B  (150  c.c),  which  is  attached 
to  the  strongly-cooled  vessel  C.  By  means  of  a  tube  reaching  to  the 
bottom,  A  is  connected  with  the  U-tube  F.  Between  //  and  the 
water-pump  are  vessels  containing  soda-lime  and  calcium  chloride,  and 
a  manometer.  The  flask  A  can  be  connected  with  the  pump  either 
through  B  and  C  by  means  of  the  stopcock  a,  or  through  F  by  the 


stopcock  h.  To  carry  out  the  distillation,  the  bath  K  is  raised  to 
110 — 125°,  and  the  apparatus  evacuated  to  about  20  mm.,  a  being  open 
and  h  closed.  From  the  dropping  funnel  D,  about  15  c.c.  of  crude 
hydrogen  persulphide  is  run  slowly  into  A.  Distillation  commences  ;. 
when  it  becomes  irregular,  a  is  closed  and  h  opened,  whereby  the 
residue  in  yi  is  drawn  over  into  F.  The  distillation  is  then  continued 
by  closing  b,  opening  a,  and  introducing  another  15  c.c.  of  hydrogen^ 
persulphide  into  A  from  D.  The  liquid  collecting  in  B  is  mainly 
hydiogen  trisulphide,  whilst  the  more  volatile  disulphide  is  found  in  C 

0.  S. 


Hydrogen  Persulphides.  IV.  Constitution  of  Hydrogen 
Disulphide  and  Trisulphide,  and  the  Chemistry  of  Sulphur 
Compounds.  Ionaz  Bloch  {Ber.,  1908,41,  1980— 1985).— The 
relationships  of  hydrogen  di-  and  tri-sulphides  (preceding  abstracts) 
with  one  another  and  with  other  compounds  of  sulphur  are  discussed. 
The  author  points  out  that  tiie  ch.uige  of  colour  of  the  two  sulphides 
with  change  of  temperature  is  perhaps  expliciible  by  an  intramolecular 
change,  H.,SI8  z::!  HSiSH,  analogous  to  keto-enol  tautonK'ri.sni, 

ii.,o-c:oi^  nc:c-0H. 

Mendelceff's  conception  of  a  homologous  sorie.i  of  hydrogen 
sulphides,  ll^S,,,  derived  from  hyilrogen  sulphide  it-solf  by  the 
successive  replacement  of  II  by  Si!    receives  favourable  consideration. 

U.S. 
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Existence  of  Compounds  of  Sulphur  and  Iodine.  Frttz 
Ephkaim  (Zeifsch.  anorg.  Chem.,  1908,  58,  338 — 352.  Compare 
Smith  and  Carson,  this  vol.,  ii,  32). — The  freezing-point  curve  of 
mixtures  of  sulphur  and  iodine  has  been  determined,  and  the  results 
indicate  that  the  elements  do  not  enter  into  chemical  combination  and 
only  form  one  series  of  mixed  crystals,  containing  7 — 8%  of  sxtlphur. 
Further,  boiling-point  determinations  with  the  two  elements  in  carbon 
disulphide  afford  no  evidence  of  combination  in  that  solvent.  The 
two  compounds  described  by  Schneider  (Abstr.,  1888,  414)  as  double 
compounds  of  iodides  of  sulphur  with  arsenic  trisulphide  and  the  com- 
pound SnSIg  respectively  do  not  exist;  the  former  is  a  mixture  of 
arsenic  trisulphide  and  iodine  and  the  latter  of  stannic  iodide  and 
sulphur.  G.  S. 

Sulphuric  Acid  Contact  Process.  Lothar  Wohlek, 
W.  Plijddemann,  and  P.  Wuhler  {Zeitsch.  physikal.  Chem.,  1908,  62, 
641  —  677.  Compare  Wohler,  Foss,  and  PiUddemann,  Abstr.,  1906, 
ii,  846  ;  Wohler,  Plliddemann,  and  Wohler,  this  vol.,  ii,  290).— The 
efficiency  of  any  agent  in  promoting  the  uoion  of  sulphur  dioxide  and 
oxygen  is  measured  by  the  amount  of  change  which  it  induces  under 
given  conditions,  such  change  being  expressed  as  a  percentage  of  the 
change  which  would  be  observed  if  the  system  reached  its  equilibrium 
position.  Numerous  experiments  have  been  made  in  which  chromium 
oxide,  copper  oxide,  cupric  and  cuprous  chromites,  aluminium  oxide, 
ferric  oxide,  thorium,  cerium,  silicon  and  titanium  dioxides  were  used 
as  catalytic  agents  at  temperatures  up  to  900°.  In  all  these  cases, 
it  is  found  that  the  efficiency,  measured  in  the  way  already  defined, 
increases  regularly  as  the  temperature  rises  without  any  sign  of  a 
maximum  so  long  as  the  condition  of  the  catalytic  surface  is  unchanged. 
The  experiments  reveal  the  very  marked  influence  which  sintering  has 
in  diminishing  the  efficiency  of  the  catalytic  surface,  and  occasionally 
observed  cases  of  a  temperature  of  maximum  efficiency  are  shown  to  be 
due  to  this  cause. 

It  appears  probable  that  the  relative  adsorptive  power  of  variously 
treated  samples  of  a  given  catalyst  can  be  taken  as  a  measure  of  the 
relative  catalytic  efficiency  of  these  samples,  but  there  is  no  such 
relation  between  the  adsorptive  power  and  the  catalytic  efficiency  of 
different  catalysts. 

The  authors  conclude  that  the  action  of  catalysts  in  the  sulphuric 
acid  contact  process  can  be  equally  well  explained  by  supposing  the 
intermediate  formation  of  a  solid  solution,  either  of  a  gas  or  of  a  chemical 
compound,  in  the  surface  layer. 

In  a  note  added  to  the  paper,  the  authors  discuss  the  discrepancies 
between  their  results  (this  vol.,  ii,  290)  and  those  of  Keppeler  and 
D'Ans  (this  vol.,  ii,  289).    '  J.  C.  P. 

Action  of  Metals  on  Aqueous  Solutions  of  the  Persulphates. 
Mario  G.  Levi,  E.  Migliorim,  and  G.  ErcglixXI  {Gazzetta,  1908,  38, 
i,  583—602.  Compare  Abstr.,  1907,  ii,  81).— After  discussing  the 
work  of  Bringhenti  {Atli  K.  1st.  Vetieto,  1905,  64,  ii,  1321)  and 
Turrentine  (this  vol.,  ii,  104),  the  authors  give  the  results  of  a  study 
of  the  action  of  a  large  number  of  metals  on  solutions  of  potassium 
and  ammonium  persulphates. 


582  ABSTRACTS  OF   CHEMICAL  PAPERS. 

All  the  metals  examined,  except  gold  and  platinum,  react  with  the 
persulphate  solutions,  either  passing  directly  into  solution  or  remaining 
undissolved  in  the  form  of  oxides  or  basic  salt?.  In  general,  the 
reaction  is  slower  for  ammonium  than  for  potassium  persulphate, 
probably  owing  to  the  slightly  greater  degree  of  dissociation  of  the 
potassium  salt ;  in  the  catalysis  with  platinum,  the  tendency  is  in  the 
opposite  direction. 

A  special  case  is  presented  by  magnesium,  which  reacts  with 
extreme  violence  with  ammonium  persulphate,  causing  evolution  of 
ammonia. 

In  general,  those  metals  go  into  solution  as  anions  which  in  their 
general  chemical  behaviour  exhibit  a  marked  non-metallic  character, 
such  as  chromium,  manganese,  selenium,  arsenic,  molybdenum,  &c.  ; 
some  metals  of  this  type,  however,  such  as  antimony,  are  transformed 
into  insoluble  oxides.  The  general  action  with  these  metals  is  hence 
oxidation  by  the  persulphate  with  intervention  of  water. 

Elements  which  are  distinctly  metallic  in  character  pass  into 
solution  as  cations,  the  persulphate  being  decomposed,  sometimes  with 
evolution  of  gas.  With  zinc,  nickel,  cobalt,  ifec,  no  gas  is  evolved, 
and  in  these  ca&es  the  reaction  is  probably  represented  by  Zn  H- 
X.,S,08  =  ZnSO^  +  X0SO4,  or  by  (1)  Zn  +  X.,S.,Og  +  H„0  =  ZnO  + 
H.^Sb^  +  X^SO^  and  "(2)  ZuO  +  H.,SO^  =  ZnSb^"  +  H^O  •  according 
to  the  latter  interpretation,  the  solution  may  rem  lin  neutral  or 
become  acid,  this  depending  on  the  relative  velocities  of  the  reactions 
(1)  and  (2).  When  gas  is  evolved,  tliis  is  found  to  be  hydrogen,  at 
any  rate  for  concentrated  persulphate  solutions. 

The  reactions  studied  are,  except  in  the  cases  of  gold  and  platinum, 
more  chemical  than  catalytic  in  nature.  They  proceed  with  different 
velocities  for  different  metals,  although  the  velocity  does  not  always 
bear  any  evident  relation  to  the  oxidisability  of  the  metal  or  to 
its  readiness  of  attack  by  sulphuric  acid.  The  tendency  to  form 
double  salts  or  complexes  doubtless  plays  a  part.  T.  H.  P. 

Contact  Oxidation  of  Ammonia  and  Organic  Bases.  E.  I. 
Orloff  {J.  Jiuss.  Pkys.  Chem.  Soc,  1908,  40,  659— 660).— When 
ammonia  is  oxidised  by  the  Huthor's  contact  process  (this  vol.,  i,  306), 
it  undergoes  transformation  mainly  according  to  the  eqiiaiion 
4NH3  +  30^  =  2N2  +  6HyO,  a  small  quantity  of  the  nitrogen  being 
also  found  as  nitrous  and  nitric  acids. 

Organic  bases,  such  as  aniline,  toluidine,  and  pyridine,  can  also  bo 
oxidised  in  this-  way.  T.  H.  P. 

Reduction  of  Hydroxylamine  at  Copper  Cathodes.  Julius 
Tafkl  {Chem.  Zeit.,  1908,32,  135— 136).— In  reply  to  Patten  {ihid., 
44),  the  author  reasserts  that  hydroxylamine  is  not  reduced  at  a 
copper  cathode  under  the  conditions  expressly  stated  in  his  paper 
(Abstr.,  1902,  ii,  559).  His  current  researclies  in  conjunction  with 
Hahl  (this  vol.,  ii,  175)  show  that  reduction  occurs  only  when  the 
concentration  of  the  sulphuric  acid  round  the  cathode  falls  below 
a  certain  value.  C.  S. 
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Electrolytic  Reduction  of  Hydroxylamine.  Victok  Rothmund 
and  0.  Flaschner  (Zeitsch.  anorg.  Chem.,  1908,  58,  183 — 188.  Com- 
pare Flaschner,  Abstr.,  1907,  ii,  454). — Remarks  on  Tafel  and  Hahl's 
recent  paper  (this  vol.,  ii,  174).  The  authors  maintain  that  the  use  of 
a  stirring  arrangement  is  of  great  advantage  in  such  investigations. 

G.  S. 

Action  of  Ammonia  on  Phosphorus.  Observations  on  the 
Modifications  of  Phosphorus.  Alfbed  Stock  and  Otto  Johannsen 
{Ber.,  1908,  41,  1593— 1G07).— The  paper  opens  with  a  resum6  of  the 
work  of  various  authors  on  the  action  of  ammonia  on  phosphorus. 
As  conflicting  statements  have  been  made,  the  question  has  been 
re-studied.  The  present  experiments  were  performed  with  a  specially 
purified  colourless  phosphorus,  which  was  freed  from  traces  of  arsenic 
by  distillation  in  a  current  of  steam.  The  results  described  show  that 
when  colourless  phosphorus  is  ti-eated  with  liquid  ammonia,  it  is 
converted  more  or  less  completely,  depending  on  the  temperature  and 
time  of  action,  into  red  phosphorus.  At  the  same  time,  small  amounts 
of  a  solid  hydride  and  an  amide,  or  imide,  of  phosphorus  are  formed  ; 
the  acid  hydride  combines  with  ammonia  to  form  a  black  salt,  which 
colours  the  whole  mass.  When  treated  with  an  acid,  the  red  or 
yellow  hydride  is  libei"ated,  and,  on  addition  of  ammonia,  again  forms 
the  black  salt.  The  amide,  when  heated,  is  converted  into  phosphorus 
nitride,  Pgi^s- 

The  red  phosphorus,  prepared  by  the  action  of  ammonia  on  the 
colourless  modification,  is  identical  with  Schenck's  phosphorus  (Abstr., 
1904,  ii,  117);  both  have  D^a  2  02,  and  are  soluble  in  hot  dilute 
sodium  hydroxide.  Ordinary  red  phosphorus,  D^^  2  "17,  and  Hittorf's 
phosphorus,  D-'  2 "35 — 2'37,  are  insoluble  in  sodium  hydroxide.  Both 
forms  of  red  phosphorus  have  m.  p.  600 — 615°;  Hittorf's  phosphorus, 
m.  p.  620 — 625°;  colourless  phosphorus,  when  heated,  changes  into 
the  red  modification,  and  melts  above  600°.  All  four  modifications 
when  heated  in  sealed  tubes  form  a  yellow  liquid,  which,  on  cooling, 
commences  to  deposit  red  crystals  at  about  550°.  The  x'elations 
of  the  four  modifications  of  phosphorus  to  each  other  are  discussed. 

G.  Y. 

Action  of  Ammonia  on  Phosphorus  Chloronitride.  Adolphe 
Besson  and  Russet  {Compt.  rend.,  1908,  146,  1149 — 1151.  Compare 
Stokes,  Abstr.,  1895,  ii,  217). — By  acting  on  phosphorus  chloronitride 
with  liquid  ammonia,  a  white  compound,  PNgH^,  is  formed  according 
to  the  equation  PNC]2-|-4NH3  =  2NH^C1  +  PN(NH2)2.  This  sub- 
stance is  very  soluble  in  water,  and,  when  heated  at  220°  for  several 
days,  loses  ammonia  and  yields  phospham,  PN(NH2)2  =  NH3  + PNgH. 
When  dry  gaseous  ammonia  is  passed  into  a  solution  of  phosphorus 
chloronitride  in  dry  carbon  tetrachloride,  slender,  silky,  prismatic 
needles  are  obtained  having  the  composition  P.^NgH^^Clg,  and  formed 
according  to  the  equation  2PNCI2  +  2NH3  =  NH^Cl"'+ PoN^Clg'NH.,. 
The  compound  is  insoluble  in  ether  or  carbon  disulphide,  but  dissolves 
in  water  with  slow  decomposition.  The  carbon  tetrachloride  drained 
ivovfi  tlje  crudp  product  probably  contains  a  mixture  of  ammonium 
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chloride  and  tbe  compound  PNgH^.  The  action  of  gaseous  amnioDia 
on  phosphorus  chloronitride  may  therefore  be  represented  as  follows  : 
3P^Clo  +  6NH3  =  P2N.p,-NH2  +  3NH,Cl  +  PN(NH2)2.  The  chloro- 
derivative  is  regarded  as  an  intermediate  product,  and  the  compound 
PN,H^  as  being  formed  by  using  an  excess  of  ammonia.  J.  C.  C. 

Polymeric  Forms  of  Metallic  Arsenic.  Hugo  Erdmann  and 
Rudolf  PvEPPKHT  (Annahn,  1908,  361,  1 — 31.  Compare  Abs^r., 
1903,  ii,  73,  74). — It  is  found  that  the  tran.sformatioii  of  solid,  yellow- 
arsenic,  As^,  into  metallic  arsenic.  As,  under  the  influence  of  light 
takes  place  in  two  stage"-,  grey  ai'senic,  which  is  considered  to  have  the 
constitution  As:  As,  being  formed  intermediately.  The  brown  modifica- 
tion, D"'**  3 "67 — 3  69,  formed  by  the  action  of  light  on  dissolved  yellow 

As!As'AslAs 
arsecic,  must  have  the  constitution    i  i    .     This  is  formed  also 

AsIAs'AsIAs 

when  dissolved  yellow  arsenic  is  treated  with  oxygen,  arsenious  bromide, 
or  acetylene  tetrabromide,  or  is  allowed  to  remain  in  the  dark. 

An  improved  apparatus  is  described  and  figured  for  the  preparation 
of  a  carbon  disulphide  solution  of  yellow  arsenic.  This  modification, 
As^,  D-^o  2  35,  D^s  2-026,  is  unstable  in  violet  or  ultra-violet  light, 
but  is  converted  into  metallic  ar.«enic  onl}'  slowly  when  exposed  to  red 
light ;  radium  rays  are  without  effect  on  the  rate  of  this  change. 

Grey  arsenic,  A?^,  D^"  4'64,  is  formed  as  a  by-product  in  the  prepara- 
tion of  the  carbon  disulphide  solution  of  the  yellow  polymeride,  and  is 
obtained  also  when  the  solid  yellow  arsenic  is  exposed  to  light  a^  low 
temperatures  or  dissolved  yellow  arsenic  is  treated  with  alcohol  or 
cooled  with  carbon  dioxide  and  ether  or  with  liquid  air.  It  is  stable 
towards  atmospheric  oxygen,  and  is  oxidised  by  nitric  acid  more  slowly 
than  the  brown  modification  or  metallic  arsenic. 

The  yellow,  grey,  and  brown  polymerides  of  metallic  arsenic  do  not 
conduct  electricity,  whereas  metallic  arsenic  is  a  conductor.  This 
difference  is  employed  to  determine  the  temperature  at  which  metallic 
arsenic  is  formed  from  its  polymerides  at  a  sensible  rate.  It  is  found 
that,  when  heated,  brown  arsenic  changes  into  the  grey  modification, 
which  decomposes  into  metallic  arsenic  at  about  303°. 

When  solutions  of  yellow  arsenic  and  silver  nitrate  are  mixed 
together,  the  arsenic,  if  present  in  excess,  reduces  the  salt  quantitatively 
to  metallic  silver,  but,  if  the  silver  nitrate  is  in  excess,  the  arsenic  is 
precipitated  in  the  metallic  state.  Yellow  arsenic  also  precipitates 
mercury  from  solutions  of  mercurous  nitrate,  and  from  copper  sulphate, 
a  black  substance  containing  53%  to  55%  of  copper  and  con.^iderable 
amounts  of  arsenic  and  sulpliuric  acids.  Yellow  arsenic  therefore  is 
a  strong  reducing  agent,  resembling  yellow  phosphorus,  which  gives 
similar  reactions.  Although  isomorphous  and  chemically  closely  re- 
lated, yellow  phosphorus  and  yellow  ar.senic  do  not  form  nn'xed  crystals  j 
this  is  ascribed  to  the  marked  differences  in  the  solubilities.       (i.  V. 

Compounds  of  Arsenic  and  Antimony  Pentafluoride  with 
Nitrosyl  Fluoride.  Otto  llvvv  [with  Kukt  Stauhkk  and  Huoo 
(iRAK  {Zeitsch.  anorg.  Chem.,  1908,  58,  325 — 337.  Compare  Abstr., 
1906,  ii,  20). — The  conipound  Asb\j,NOb'  is  obtained  pure  by  passing 
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iiitrosyl  fluoridp,  KOF  (prepared  in  the  same  operaiion  by  passing 
nilrosyl  chloride  thiough  a  platinum  tube  containing  dry  silver  fluoride 
and  heated  to  250 — 280°),  through  cooled  arsenic  trichloride  until 
absorption  is  complete,  the  product  being  finally  kept  over  fused  sodium 
hydroxide  in  a  vacuum  for  some  time  to  absorb  traces  of  nitrosyl 
chloride.  The  compound  forms  a  white,  crystalline  mass,  and  is 
remarkably  stable  ;  it  is  unaffected  in  dry  air  even  at  a  high  tempera- 
ture, but  decomposes  in  moist  air;  it  is  split  up  by  water,  by  alkali, 
and  by  concentrated  hydrochloric  acid,  but  is  unacted  on  by  phosphorus 
trichloride,  carbon  tetrachloride,  silicon,  copper,  lead,  and  other  sub- 
stances. On  warming  gently  with  antimony  pentafliioride,  arsenic 
pentafluoride  and  the  solid  antimony  compound  described  below  are 
obtained. 

The  corresponding  antimony  compound,  SbF.,NOF,  is  obtained  in 
an  analogous  way  by  the  action  of  nitrosyl  fluoride  on  antimony  penta- 
chloride,  but  more  simply  by  interaction  of  nitrosyl  fluoride  and  a  solid 
antimony  chlorofluoride,  (SbF5)g,SbCI..  (The  latter  compound  is 
obtained  by  the  action  of  chlorine  on  antimony  trifluoride,  and  will  be 
described  later.)  The  chlorofluoi'ide  and  nitro.syl  chloride  are  mixed 
in  a  tube  at  -  80°,  and  the  mixture  allowed  to  warm  up  ;  the  tube  is 
then  sealed,  and  kept  for  one  to  two  hours  at  room  temperature  with 
occasional  shaking  The  compound  occurs  in  slender,  colourless 
needles,  which  sublime  without  decomposition  below  a  red  heat  ;  it  is 
very  hygroscopic,  and  is  decomposed  by  water  and  by  alcohol.  On 
warming  with  arsenic  trifluoiide,  it  gives  arsenic  pentafluoride  mixed 
with  excess  of  the  trifluoride,  and,  on  heating  with  potassium  fluoride, 
it  yields  nitrosyl  fluoride  and  a  compound  of  antimony  pentafluoride 
and  potassium  fluoride.  G.  S. 

Absorptive  Power  for  Air  of  Certain  Varieties  of  Vegetable 
Carbon.  Arnaldo  Piutti  and  G.  Magli  {Rend.  Accad.  Sci.  Fis.  Mat. 
Kapoli,  1908,  [iii],  14,  68 — 75). — The  density  and  absorptive  power  for 
air  of  different  forms  of  carbon  are  tabulated  in  the  original.  The 
absorption  was  carried  out  at  the  temperature  of  liquid  air,  and  the 
air  absorbed  driven  off  by  heating  the  carbon  gradually  to  a  tempera- 
ture of  550°. 

The  maximum  aVjsorption  is  shown  by  the  carbon  of  cherry-stones 
and  cocoanut-shell  (about  280  and  250  times  the  volume  respectively) ; 
this  absorption  is  inci-eased  nearly  20  per  cent,  by  a  preliminary  treat- 
ment of  the  material  with  chlorine.  With  the  exception  of  that  from 
carob  seed,  the  surface  of  which  is  not  sufliciently  porous,  the  absorp- 
tive power  of  charcoal  from  any  material  is  nearly  proportional  to  its 
density.  W.  A.  D. 

Solutions  of  the  Alkali  Metals  in  Liquid  Ammonia.  Otto 
EuFF  and  Julian  Zedner  {Ber.,  1908,  41,  1948—1960.  Compare 
Ruff  and  Geisel,  Abstr.,  1906,  ii,  228;  Joannis,  ibid.,  ii,  161  ;  19U7, 
ii,  459;  Kraus,  Abstr.,  1907,  ii,  935).— The  boiling-point  and  the 
melting-point  curves  of  solutions  of  lithium,  sodium,  and  potassium 
in  liquid  ammonia  at  different  concentrations  have  been  plotted.  The 
boiling-point  curves  at  small  concentrations  are  of  the  usual  type,  but 
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the  b.  p.'s  of  solutions  containing  more  than  8  (atomic)  %  of  the  metal 
begin  to  rise  rapidly,  indicating  possibly  the  existence  of  compounds. 

In  particular,  the  behaviour  of  sodium  in  ammonia  has  been 
examined  at  temperatures  below  the  boiling  points  at  atmospheric 
pressure.  Above  —  46°,  only  one  liquid  phase  exists  at  any  con- 
centration, but  below  this  temperature,  separation  into  two  liquid 
phases  or  one  solid  and  one  liquid  phase  occurs.  Evidence  of  the 
existence  of  compounds  has  not  been  obtained,  except  perhaps  at  the 
eutectic  point,  -111°,  where  the  composition  corresponds  with  the 
formula  Na(NH3)5. 

Saturated  solutions  of  lithium,  sodium,  and  potassium  boil  at 
temperatures  which  are  practically  the  same  as  those  at  which 
Moissan  first  observed  a  reaction  between  the  metal  and  liquid 
amraonia.  C.  S. 

Extraction  of  Potassium  from  Felspathic  Rock.  Allerton 
S.  CusHMAN  and  Prevost  Hubbard  (/.  A7iier.  Chevi.  Soc,  1908,  30, 
779 — 797). — The  object  of  the  experiments  was  to  obtain  a  remunera- 
tive process  for  extracting  potassium  from  rocks  for  agricultural 
purposes.  A  certain  amount  of  the  potassium  of  felspars  is  dissolved 
by  water  when  the  mineral  is  finely  ground,  and  the  amount  dissolved 
is  increased  by  addition  of  substances  such  as  ammonium  salts,  lime, 
and  gypsum.  Complete  solution  of  the  potassium  can  be  effected  by 
means  of  an  electrolytic  method,  both  with  and  without  addition  of 
hydrofluoric  acid ;  the  method  would,  however,  probably  be  too  costly 
for  practical  purposes.  Attacking  the  silicates  by  means  of  potassium 
hydroxide  or  carbonate,  (fee,  or  with  hydrofluoric  acid,  are  suggested 
as  possible  methods  which  should  receive  further  study. 

Diagrams  are  given  showing  the  amounts  of  potassium  dissolved  by 
water  and  the  action  of  acids  in  relation  to  fineness  and  to  duration  of 
action.  As  regards  the  action  of  water*,  it  is  shown  that  the  amount 
of  potassium  dissolved  does  not  increase  in  exact  ratio  to  the  increase 
of  surface  area,  probably  owing  to  increased  coagulation  as  the 
particles  decrease  in  size.  N.  II.  J.  M. 

Polyiodides  of  Potassium,  Rubidium,  and  Caesium.  Harry 
W.  FooTE  and  W.  C.  Cualker  (Amer.  Chem.  J.,  1908,  39,  561—567). 
— Abegg  and  Hamburger  (Abstr.,  1906,  i,  747)  have  made  a  study  of 
the  polyiodides  of  the  alkali  metals,  and  have  concluded  that  the 
following  salts  exist  as  stable  solids  at  25°:  KI^  ;  Rbl.,,  Rbl^,  Rbig  ; 
Cslg,  Cslj  or  Csl-,,  and  Csly.  Johnson  (Trans.,  1877,  249)  has 
described  the  compound  KT,,,  whilst  Wells  and  Penfield  (Abstr.,  1892, 
773)  and  Wells  and  Wheeler  (Abstr.,  1893,  ii,  67,  68)  have  prepared 
the  salts  Rbl^,  Cal.j,  and  Csl^,,  but  wore  unable  to  obtain  higher 
iodides  of  potassium  than  KI^. 

From  experiments  on  the  solubility  relations  of  the  ctcsium 
periodides,  Foote  (Abstr.,  1903,  ii,  367)  concluded  that  Csl^  and  Cslr, 
were  the  only  compounds  found  at  the  lemperatuies  investigated.  A 
similar  study  has  now  been  made  of  the  solul)ilifcy  relations  of  the 
polyiodides  of  potasbium,  rubidium,  and  caesium  at  25"^,  and  the 
composition  of  the  residues  has  boon  determined.     The  results  prove 
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the  existence  of  the  salts  KT.^,  Rbig,  Cslg,  CsT^,  and  KI,.,  but  do  not 
give  any  indication  of  the  formation  of  the  compounds  Ilbl^,  Rbig, 
CsE^,  and  Cslg.  E.  G. 

Explosion  Produced  by  an  Ordinary  Reagent.  Camille 
Matignon  {Bull.  Soc.  chim.,  1908,  [iv],  3,  618 — 619). — On  attempting 
to  move  a  glass  vessel  containiDg  an  ammoniacal  solution  of  silver 
oxide  which  had  been  left  for  twenty-four  hours,  a  violent  explosion 
occurred.  This  was  found  to  be  due  to  the  formation  of  silver  nitride, 
or  products  intermediate  between  this  and  the  oxide,  according  to  the 
equation  3 AgOH  +  NH3  =  NAgg  +  SHgO- 

The  mixture  constitutes  BerthoUet's  fulminating  silver,  and  had 
dried  on  the  surface  of  the  glass.  Such  a  solution  should  therefore  be 
thrown  away  after  use.  J.  C.  C. 

Compounds  Formed  by  Silver  Selenide  with  the  Selenides 
of  Arsenic,  Antimony,  and  Bismuth.  Henri  Pblabon  {Compt. 
rend.,  1908,  146,  975 — 977). — The  freezing-point  curves  of  mixtures 
of  silver  selenide  with  the  selenide  of  antimony  or  bismuth,  obtained 
by  plotting  the  number  of  mols.  of  the  added  selenide  per  100  mois.  of 
tlie  silver  selenide  as  abscissae  against  the  freezing  point  of  the  mixture 
as  ordinates,  are  closely  similar,  and  consist  of  four  branches,  showing 
two  minima  and  one  maximum ;  the  latter  corresponds  with  the 
freezing  point  of  the  compound,  3Ag2Se,4Sb2Se3,  f.  p.  650°,  or 

SAggSejiBigSeg, 
f.   p.    773°,   respectively.     The    freezing-point    curve    of    mixtures    of 
silver  and  arsenic  selenide  shows  a  maximum  corresponding  with  the 
freezing  point  of  the  compound  3Ag2Se,4AsoSeg. 

Similar  evidence  was  obtained  of  the  existence  of  compounds  of 
silver  selenide  with  the  lower  selenides  of  antimony  (Chretien,  Abstr., 
1906,  ii,  550);  these  compounds  are  represented  by  the  formulae 
SbSej^AggSe,  SbgSe^iAg.^Se,  and  iSb^Se^^jSAggSe  respectively. 

M.  A.  W. 

Chemical  Properties  of  Calcium.  Hugo  Erdmann  and 
Heinrich  van  der  Smissen  {Annalen,  1908,  361,  32 — 68). — As 
calcium  is  now  prepared  technically  on  the  large  scale,  it  was  thought 
of  interest  to  undertake  a  systematic  investigation  of  the  chemical 
properties  of  the  metal.  The  calcium  employed  in  the  experiments 
now  described  was  chiefly  filings  from  the  electrolytic  metal.  For 
some  experiments,  crystalline  calcium  was  prepared  by  reduction  of 
calcium  iodide  by  Moissan's  method. 

Whilst  readily  attacked  by  air  or  liquid  nitrogen  (Erdmann,  Abstr., 
1906,  ii,  349  ;  Jordis  and  Rosenhaupt,  this  vol.,  ii,  172),  calcium  is 
highly  stable  towards  dry  oxygen.  Calcium  oxide  and  mercury  are 
formed  only  on  prolonged  heating  of  1%  calcium  amalgam  in  a  current 
of  oxygen  at  400 — 500°  ;  mercuric  oxide  also  is  formed  if  the  oxygen 
is  ozonised.  The  foi'mation  of  calcium  peroxide  could  not  be  detected. 
On  the  other  hand,  calcium  is  oxidised  so  rapidly  in  presence  of 
moisture  that,  whilst  when  cut  under  mercury  the  fresh  surface  of  the 
metal    is   amalgamated   instantaneously,   a  surface   which   has   been 
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exposed  to  moist  air  for  a  quarter  of  a  second  is  amalgamated  only  at 
100—200°. 

Contrary  to  statements  in  the  literature,  calcium  hydride,  whilst 
energetically  attacked  by  water,  is  extremely  stable  towards  anhydrous 
reagents.  With  certain  precautions,  calcium  hydride  is  recommended 
as  a  source  of  pure  hydrogen,  as  also  for  the  preparation  of  hydrogen 
on  the  large  scale. 

Calcium  nitride,  Cag^.,  (INTaquenne,  Abstr.,  189"2,  776),  is  prepared 
by  passing  a  current  of  nitrogen  thtough  fused  calcium  in  an  iron 
crucible,  or  by  the  action  of  liquid  nitrogen  on  the  metal.  Contrary  to 
Kaiser's  statement  (French  Patent,  350966,  1905\  ammonia  is  not 
formed  when  hydrogen  is  passed  over  calcium  nitinde  or  nitrogen  over 
the  hydride  at  500 — 800°  (compare  Haber  and  Oordt,  Abstr.,  1905,  ii, 
159,  3S4,  814). 

Moissan  has  shown  (Abstr.,  1899,  i,  410  ;  ii,  152,  153)  that  calcium 
reacts  with  ammonia  at  —  78°  to  20°  forming  calcium  ammonia, 
Ca(NH3)4,  but  at  500 — 1000°,  forming  calcium  nitride  and  hydride, 
whilst  an  analogous  derivative  of  methylamine  cannot  be  obtained.  It 
is  no(v  found  that  calcium  reacts  with  ethylamine  at  250 — 400°,  yield- 
ing hydrogen,  nitrogen,  calcium  nitride,  calcium  hydride,  and  carbon. 
On  the  other  hand,  calcium  reacts  with  aromatic  amines,  forming  com- 
pounds of  the  type  (NHR)._,Ca. 

CaJciuon  caiilide,  (NHPh).-,Ca,  prepared  by  heating  calcium  with 
aniline  in  an  atmcspbere  of  hydrogen  at  200°,  is  obtained  as  a 
white,  microcrystalline  powder,  D  117,  which  is  insoluble  in  organic 
solvents,  decomposes  when  exposed  to  moist  air,  explodes  in  dry 
oxygen,  and  yields  aniline  and  calcium  hydrate  when  treated  with 
water,  or  aniline  and  calcium  salts  with  acids.  When  treated  with 
oxygen  highly  diluted  with  nitrogen  at  -  20°,  the  anilide  absorbs  1*3 
atoms  of  oxygen  for  each  atom  of  calcium,  and  forms  a  black,  resinous 
mass  of  basic  character.  With  ethyl  iodide  at  the  ordinary  tempera- 
ture, the  anilide  forms  ethylaniline  ;  with  benzoyl  chloride  in  ethereal 
solution,  benzanilide ;  with  gaseous  carbonyl  chloride,  carbanilide ; 
with  carbon  disulphide,  thiocarbanilide  ;  with  sulphur  dioxide,  a  yellow 
product,  which  evolves  sulphur  dioxide  when  heated  ;  and  with  carbon 
dioxide,  calcium  phewjlcarbamate,  (NHPh'C02)oCa.  Heat  is  developed 
by  the  reactions  with  carbon  disulphide,  sulphur  dioxide,  and  carbon 
dioxide.  Calcium  phenylcarb.amate  is  formed  also  when  calcium  is 
heated  with  aniline  at  250°  in  an  a'mosphere  of  carbon  dioxide; 
when  heated,  it  decompose.*:,  forming  calcium  carbonate  and  carb- 
anilide. 

Calcium  o-toluidide,  (NH*C-II^).^Ca,  formed  from  calcium  and 
o-toluidine  at  240°,  resembles  the  anilide.  It  absorbs  carbon  dioxide, 
forming  calcium  o-tolylcarlamate,  (Oj,Hj,0.,N).^Ca,  which  is  decomposed 
by  acids,  forming  carbon  dioxide,  o  toluidino,  and  the  calcium  salts, 
and,  when  heated,  yields  calcium  carbonate  and  .s-di-o-tolvlf:^rbamide. 

Calcium  p-loluidide,  fornu^l  from  calcium  and  ;>-toluidine  at  260°, 
ab.'-orbs  carbon  dioxide,  forming  calcium  \)-tolyh'arbamate. 

Calci^im  diphenyl amide,  (C,,,H,nN).^Ca,  prepared  from  calcium  and 
diphenylamine  at  355",  is  obtained  as  a  white  powder,  which  is 
attacked  only   slowly  by   dry  oxygen,    becomes  green   in  presence  of 
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diy  air,  decomposes,  developing  heat  on  exposure  to  moist  air,  and 
explodes  in  moist  oxygen.  It  is  attacked  only  slowly  by  water  or 
dilute  acids,  but  forms  diphenylamiue  and  calcium  sulphate  with 
concentrated  sulphuric  acid.  It  yields  the  following  substances  when 
treated  with  the  reagents  named. 

With  benzoyl  chloride,  diphenylbenzamide ;  with  carbonyl  chloride, 
tetraphenylcarbamide  ;  with  an  excess  of  carbonyl  chloride,  diphenyl- 
carbamyl  chloride,  and  with  carbon  dioxide,  calcium  diphenylcarhamate, 
which  is  obtained  as  a  white  powder,  and  when  heated  yields 
tetraplienylcarbamide. 

Calcium  reacts  with  the  naphthylamines  at  280°,  evolving  hydrogen 
and  small  amounts  of  ammonia,  and  forming  a  yellow,  brittle  glass. 
At  240^,  calcium  and  /)-anisidine  form  a  brown  product,  which  becomes 
dark  blue  on  exposure  to  air.  Calcium  reacts  also  with  ethylaniline  at 
240°,  forming  a  brown  product,  which  is  sensitive  to  light  ;  with 
acetamide  at  140°,  forming  a  gelatinous  substance,  and  with  acetanilide 
at  200°,  forming,  amongst  other  products,  acetaldehyde  and  aniltde. 
Calcium  and  benzidine  do  not  react  at  420°. 

Phenylhydrazine  reacts  with  calcium  slowly  at  100°  and  rapidly  at 
140 — 160°,  forming  nitrogen,  hydrogen,  ammonia,  benzene,  aniline, 
and  a  white  powder,  CjgHjgN^Ca  (?),  which  is  attacked  violently 
by  dry  oxygen,  and  absorbs  carbon  dioxide  with  development  of  heat. 

Contrary  to  Moissan's  statement  (Abstr.,  1900,  ii,  76),  calcium 
hydride  does  not  react  with  sulphur  dioxide  or  with  acetylene  (Abstr., 
1899,  ii,  153).  When  heated  with  calcium  at  400°,  fluoi'ene  evolves 
hydrogen  and  forms  a  black  mass,  but,  under  the  same  conditions, 
benzene,  naphthalene,  tetraphenylmethane,  and  acenaphthene  i-emain 
unchanged.  On  the  other  hand,  ethyl  acetate  reacts  with  calcium  at 
300°,  or  in  presence  of  traces  of  alcohol  at  150°. 

Ethyl  calcioacetoacetate,  (CgHg03)2Ca,  formed  from  calcium  and  ethyl 
acetoacetate  at  150°,  is  obtained  as  a  white,  crystalline  powder,  m.  p. 
215 — 220°  (decomp.)  if  rapidly,  or  decomp.  180°  if  slowly,  heated.  Also, 
ethyl  ethylacetoacetate  reacts  with  calcium  at  170°,  evolving  hydrogen. 
A  pure  product  could  not  be  obtained.  Ethyl  malonate  and  calcium 
evolve  hydrogen  at  160 — 180°,  forming  a  yellow,  tlocculent  product, 
which  could  not  be  purified.  G,  Y. 

A  New  Calcium  Silicide.  L.  Hackspill  (Bull.  Soc.  chim.,  1908, 
[iv],  3,  619 — 621). — A  new  calcium  silicide,  Si^Cag,  is  obtained  by 
heating  to  1000°  a  mixture  of  calcium  filings  and  powdered  silicon 
compressed  in  a  hole,  4 — 5  mm.  diameter,  bored  in  a  calcium  cylinder 
fitting  in  an  iron  test-tube,  which  is  placed  in  a  porcelain  tube. 
On  cooling,  excess  of  calcium  is  removed  by  sugar  solution,  and  the 
remaining  slender  needles  are  washed  with  alcohol  and  ether.  The 
silicide  is  readily  powdered,  and  has  D"  1-64.  It  is  attacked  by 
halogens  in  the  cold,  and  by  oxygen  at  a  red  heat.  With  dilute  mineral 
acids,  it  is  decomposed  with  evolution  of  spontaneously  inflammable 
silicon  hydrides.  J.  C.  C. 

Micrography  of  Cement.  E.  Stkkn  {Der.,  1908,41,  1742—1745). 
— Hardened    cements,  or   cements  in   the   process   of   hardening,   have 
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been  examined  micrographically  in  reflected  light  by  the  method 
employed  for  metals  and  alloys.  The  etched  sections  show  the 
original  cement  particles,  J,  composed  mainly  of  alite,  and  a  portion, 
B,  in  which  the  process  of  hardening  takes  place  ;  very  little  alteration 
in  appearance  occurs  during  the  hardening  process,  although  B  slowly 
increases  at  the  expense  of  A.  The  sections  yield  characteristic 
results  when  etched  with  alkalis,  alcoholic  hydrochloric  acid,  alcoholic 
iodine  solution,  or  25%  hydrofluoric  acid.  Portland  cement  and  iron- 
portland  cement  can  be  distinguished  by  this  micrographic  process. 

The  action  of  salt  solutions,  sea-water,  &c.,  has  been  examined,  and 
also  the  effect  of  high  temperature.  J.  J.  S. 

Caesium  Dicalcium  Sulphate.  Joh.  D'Ans  (Ber.,  1908,  41, 
1776 — 1777). — In  continuation  of  his  study  of  double  sulphates 
(Abstr.,  1906,  ii,  751  j  1907,  ii,  168;  this  vol.,  ii,  104,  289),  the 
author  has  prepared  caesmw  dicalcium  sulphate,  Ca^Cs.^(S04)3,  by  adding 
gypsum  to  a  solution  of  cfesium  sulphate.  It  forms  crystals  similar  to 
those  of  ammonium  and  rubidium  dicalcium  sulphates,  and  is 
extremely  stable,  the  stability  increasing  with  the  temperature. 
Attempts  to  prepare  a  salt  analogous  to  syngenite,  or  a  penta- 
calcium  salt,  have  been  unsuccessful.  The  temperature  limit  of 
stability  of  the  calcium  double  sulphates  falls  as  the  mol.  weight 
of  the  alkali  sulphate  increases.  Whilst  potassium  syngenite  is  stable 
far  above  100°,  rubidium  syngenite  decomposes  above  about  40°;  on 
the  other  hand,  whilst  ammonium  dicalcium  sulphate  exists  only  above 
80°,  caesium  dicalcium  sulphate  is  formed  below  0°. 

A  thallium  calcium  sulphate  could  not  be  prepared.  G.  Y. 

Neutral  Triple  Sulphates  of  Calcium.  Joh.  D'Ans  [Ber.,  1908, 
41,  1777 — 1779). — Only  two  neuti-al  triple  sulphates  of  calcium,  the 
naturally-occurriug  polyhalite,  Ca2MgK.^(S04)4,2H20  (Basch,  Abstr., 
1901,  ii,  168),  and  krugite,  Ca4MgK2(SO,,)a,2H20  (Geiger,  Abstr.,  1904, 
ii,  268),  have  been  studied  previously.  The  observation  of  the 
formation  of  a  polyhalite,  in  which  the  magnesium  is  displaced  by 
copper  by  the  action  of  copper  sulphate  solution  on  potassium 
syngenite,  has  led  the  author  to  investigate  the  formation  of  such 
triple  sulphates. 

It  is  found  that  polyhalites,  in  which  the  magnesium  is  displaced 
by  copper,  cadmium,  nickel,  or  zinc,  and  the  potassium  by  ammonium, 
are  formed  when  gypsum  is  boiled  with  suitably  concentrated  solutions 
of  the  other  two  sulphates.  The  synthetical  silts  crystallise  more 
readily  than  the  naturally-occurring  triple  sulphates;  the  copper 
aininonium  and  copper  potassium  salts  are  light  blue.  Analyses  are 
quoted  of  the  dicalciuvi  copper  diavimonium,  Q-A.jQ\.\(^\\^.J^i^O^) ^,1\\20, 
and  dicalcium  cadmium  dipotassium,  Gii.,(JdK.^{iiO^)^,2l{.jO,  sulphates. 

These  results  have  load  to  the  synthesis  of  polyhalite  by  boiling 
gypsum,  or  a  mixture  of  this  with  syngenite,  with  a  concentrated 
solution  of  magnesium  .sulphate  containing  about  4%  of  potassium 
sulphate.  G.   Y. 

Composition  of  Artificial  Magnesite  Stone.  Fki,ix  Coknu 
(Gentr.  Min  ,  1908,  305 — 310). -The  basic  refractory  bricks   used  for 
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lining  iron  furnaces,  which  are  made  by  igniting  the  coarsely  crystal- 
line magnesite  (or  rather  breunnerite,  since  it  contains  32 — 3'5%  iron) 
from  Veitsch  in  Styria,  were  found  to  consist  largely  (94%)  of  a 
crystalline  aggregate  of  grains  of  periclase  together  with  some  glassy 
material.  Enclosed  in  the  grains  of  periclase  are  skeletal  growths  of 
magnesioferrite.  L.  J.  S. 

Amalgamated  Zinc.  Charles  M.  van  Deyenter  {Chem.  Weekblad, 
1908,  5,  356 — 359). — A  theoretical  paper,  reviewing  the  theories 
advanced  to  explain  the  lack  of  activity  dispLiyed  by  amalgamated 
zinc  towards  dilute  sulphuric  acid.  A.  J.  W. 

New  Reaction  of  Thallous  Salts.  Fritz  Ephraim  {Zeitsch. 
aiiorg,  Chem.,  1908,  58,  353 — 355). — A  clear  aqueous  solution  of 
antimony  chloride  and  potassium  iodide  gives  with  an  acid  or  neutral 
solution  of  any  thallous  salt  a  characteristic  voluminous,  orange  to 
cinnabar-red  precipitate  of  the  compound  3TlI,2Sbl3.  Thallous  salts  in 
a  dilution  of  1  in  20,000  can  be  detected  in  this  waj',  but  the  compound 
cannot  be  used  for  the  quantitative  determination  of  thallous  salts,  as 
it  is  decomposed  by  water.  G.  S. 

Effect  of  Glass  and  Traces  of  Organic  Substances  on 
Mercuric  Chloride  Solution.  Willem  van  Ryn  {Pharm.  WeekUad, 
1908,  45,  636 — 637). — Dilute  aqueous  solutions  of  mercuric  chloride 
(1  :  4000  to  5000),  pi-eserved  in  corked  bottles,  are  completely  reduced 
in  a  few  days  either  to  a  mixture  of  mercuric  oxychloride  and 
mercurous  chloride  or  to  mercurous  chloride  only.  The  author 
attributes  the  reduction  to  the  action  of  the  glass,  of  the  cork,  and 
of  traces  of  organic  matter  in  the  solution.  A.  J.  W. 

Resolution  of  Ytterbium  into  its  Elements.  Carl  Auer  von 
Welsbach  {Monatsh.,  1908,  29,  181— 225).— It  was  stated  in  a 
previous  communication  (Abstr.,  1907,  ii,  26)  that  the  fraction 
obtained  during  the  separation  of  the  elements  of  the  ytterbium  group, 
which  should  have  contained  pure  ytterbium,  gave  a  spark  spectrum 
which  diifered  considerably  from  the  ytterbium  spectrum  ;  for 
instance,  the  four  lines  in  the  green,  X  =  5353-0,  53474,  53459,  and 
5335-2,  so  characteristic  of  ytterbium  had  almost  disappeared.  The 
conclusion  was  drawn  therefore  thit  the  ytterbium  had  partly  been- 
resolved.  At  the  same  time,  a  fraction  was  obtained  between  the 
erbium  and  thulium  fractions  which  gave  a  spectrum  termed  Ery. 
This  fraction  has  been  further  investigated,  and  by  repeated  fractional 
precipitation  of  the  oxalate  by  ammonium  oxalate  a  fraction  was 
finally  obtained  which  gave  a  spark  spectrum  in  which  the  lines 
which  were  missing  or  were  very  faint  in  the  first-mentioned 
spectrum,  for  example,  the  four  lines  in  the  green,  were  exceedingly 
intense. 

Large  quantities  of  the  fractions  containing  the  two  new  substances 
were  therefore  carefully  fractionated  by  repeated  precipitation  of  the 
oxalates,  and  finally  two  fractions  were  obtained  which  could  not  be 
further  resolved.  It  is  proposed  to  name  the  two  new  elements  so 
obtained aZc?e^>arfmmm  (Ad)  and  cassiopeium  (Cp).  The:r  atomic  weights, 
determined  by  conversion  of  the  oxides  into  sulphates,  were  found  to 
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be  Ad  =  172-9  and  Cp=  174-23  (0=  16).  The  two  elements  cannot  be 
distinguished  one  from  the  other  by  chemical  means  ;  they,  of  course, 
possess  the  chemical  properties  ascribed  to  ytterbium. 

The  principal  lines  of  the  spark  spectrum  of  aldebaranium  are 
X  =  5353-0,  5347-4,  5345-9,  5335-2,  4786-8,  4726-0,  4181-0,  3988-2, 
3694  3,  3289-5,  and  2750-6;  of  cassiopeium,  X  =  6222  0,  61602, 
5984-0,  5476-9,  5135-2,  4994-3,  4785-5,  4684-0,  4184-4,  3694-3, 
3554-6,  3507-6,  34727,  33972,  32895,  2911-5,  2900-4,  2895-0, 
and  2615-5.  The  two  spectra  combined  practically  give  the  spectrum 
of  ytterbium,  but  there  are  nevertheless  some  lines  present  in  the 
spectrum  of  the  latter,  for  example,  A  =  5104-6,  5067  4,  and  50097, 
which  do  not  appear  in  the  spectra  of  aldebaranium  or  cassiopeium. 
It  is  therefore  evident  that  ytterbium  also  contains  a  third  unknown 
element. 

The  original  contains  a  complete  list  of  the  wave-lengths  of  the  lines 
of  the  spark  spectra  of  ytterbium,  aldebaranium,  and  cassiopeium,  also 
reproductions  of  the  photographs  of  these  spectra.  W.  H.  G. 

Silicon-Aluminium  Alloys.  Walter  Fraenkel  [Zeilsch.  anorg. 
Cheni.,  1908,  58,  154 — 158). — ^The  aluminium  used  in  the  investiga- 
tion contained  nearly  99%  of  the  pure  metal ;  the  specimen  of  silicon 
contained  96-6%  of  that  element  and  about  1%  of  aluminium. 

The  elements  are  miscible  in  all  proportions  in  the  fused  state,  and 
do  not  enter  into  chemical  combination.  The  freezing-point  curve 
consists  of  two  branches;  the  eutectic  mixture  contains  about  10%  of 
silicon,  and  solidifies  at  576°.  Whether  mixed  crystals  are  formed 
could  not  be  satisfactorily  determined  ;  if  they  exist,  those  rich  in 
aluminium  do  not  contain  more  than  0  5%  of  silicon,  and  those  rich  in 
the  latter  element  not  more  than  2%  of  aluminium.  There  is  some 
evidence  that  silicon,  like  bismuth,  expands  on  solidification.      G.  S. 

Aluminium  Silicates.  Fritz  Ulffers  (J.  pr.  Chem.,  1908,  [ii]. 
77,  549—552.  Compare  Abstr.,  1907,  ii,  776). — Pulemical.  A  reply 
to  Jordis  (this  vol.,  ii,  291).  G.  Y. 

Manganese  and  its  Alloys  -with  Carbon.  A.  Stadeler 
{Melalluryie,  1908,  5,  260—267,  281—288). — Manganese,  prepared 
by  the  Goldschmidt  method,  contains  13%  Si,  1-46%  Al,  and  1-05%  Fo. 
The  silicon  may  be  removed  by  fusion  with  potassium  permanganate, 
but  the  iron  is  less  readily  oxidised  than  the  manganese,  and,  as  the 
loss  by  volatilisation  is  considerable,  dry  refining  of  the  manganese  is 
impracticable. 

In  the  investigation  of  the  manganese-carbon  alloys,  the  mixtures 
were  fu.sed  in  crucibles,  lined  with  magnesite,  in  a  current  of  nitrogen. 

The  maximum  solubility  of  carbon  in  manganese  at  2000°  is  6-72%, 
corre.sponding  with  the  carbide,  Mr).jC.  Tlie  mixtures  solidify  to  form 
a  continuous  series  of  mixed  crystals,  having  a  maximum  fieezing 
point  at  1  271°  and  3-32%  C,  and  falling  to  the  freezing  point  of  the 
carbide  at  I2l7".  The  metallographic  examinalion  of  (]ueMched  alloys 
confirms  the  existence  of  mixed  crystals,  visible  as  polyliedra  in  alloys 
containing  lo.-s  than  3  32%  (J,  and  as  long  needlos  in  alloys  richer  iu 
curbou.     At  a  lower   temperature,  rising 
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855°  at  3-60%  C,  these  crystals  break  up  into  other  mixed  crystals, 
one  series  of  which  is  nearly  pure  manganese,  and  the  other  rich  in 
carbide.  Alloys  containing  more  than  3"60%  C  have  the  same  structure 
whether  slowly  cooled  or  quenched. 

Manganese  does  not  take  up  carbon  when  heated  in  sugar  charcoal 
for  twelve  hours  at  1100". 

Manganese  carbide,  MngC,  has  D  6*888,  and  is  readily  oxidised. 
Alloys  containing  more  than  3%  of  carbon  fall  to  pieces  at  once 
in  water,  and  even  disintegrate  spontaneously  in  closed  vessels  after 
a  few  weeks,  apparently  owing  to  the  evolution  of  retained  gas. 

C.  H.  D. 

Preparation  of  Electrolytic  Iron.  Richard  Amberg  {Zeitsch. 
E(ektrochem.,  1908,  14,  326 — 328). — Electrolytic  iron  was  prepared  in 
quantities  of  240  to  1000  grams  by  electrolysis  of  a  solution  of  ferrous 
ammonium  sulphate  containing  not  less  than  26  grams  of  iron  per 
litre  with  a  cathodic  current  density  of  0*002  to  0*0065  ampere 
per  sq.  cm.  With  the  highest  current  density,  a  stirrer  was  used. 
The  anodes  of  wrought  iron  were  enclosed  in  linen  bags,  and  the 
surface  of  the  bath  protected  from  the  air  by  a  layer  of  solid  paraffin. 
The  iron,  after  removal  of  hydrogen,  contained  over  99*9%  of  iron, 
bub  difficulty  was  experienced  with  the  anode  mud.  T.  E. 

Optical  Method  for  Determining  the  Relative  Hai'dnesa 
of  Contiguous  Structural  Elements  of  Alloys.  M.  K.  Ciglek 
{/.  Rms.  Fhys.  Chem.  Soc,  1908,  40,  584— 591).— Soft  iron  nails  were 
heated  in  boiling  sulphur.  Sections  were  prepared,  and  the  hardness 
of  the  different  parts  determined  by  an  optical  method.  The  results 
show  that  the  first  product  of  the  intei*actiou  of  iron  and  sulphur  at 
448°  is  ferrous  sulphide,  which  is  afterwards  converted  into  ferric 
sulphide  by  the  further  action  of  the  sulphur.  T.  H.  P. 

Probable  Constitutional  Formulae  of  the  Perronitro- 
sulphides.  Italo  Bellucci  and  Pietro  de  Cksaris  (Atli  R.  Accad. 
Lincei,  1908,  [v],  17,  i,  545-552.  Compare  this  vol.,  ii,  499).— The 
authors  have  studied  (1)  the  conversion  of  ferrouitrosulphides  of  the 
firbt  series  into  those  of  the  second  series,  which  takes  place  according 
to  the  equation  2[Fe4(NO)7S3]K  +  4KH0  =  6[Fe_(NO)2SjK  +  Fe203  + 
N2O  +  2H2O,  and  (2)  the  reverse  change,  which  is  expressed  by  the 
equation  4[Fe(NO)2S]K  +  CO.^  +  H^O  =  [Fe4(NO).S3]K  +  H.S  +  KNO  + 
K.^COg.  Consideration  of  these  results  and  of  the  products  of  decom- 
position of  the  anions  [Fe4(NO)^S3]'  and  [Fe(NO)  ,S]'  in  alkaline  and 
acid  media  {loc.  cit.)  leads  the  authors  to  propose  lor  ferronitro- 
sulphides  of  the  first  series  the  formula 
NO 

,.  Fe" 

Iv         or 


Fe'V  Fe"(NO)'\ 

NO   / 

and  for  those  of  the  second  series  the  formula 
NO 


F,-(N0),y3 


L- 


Fe**(NO)' 
S 


K 


Fe 


NO 


(NO), 
S 


K. 


K. 
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All    the    known    reactions   of    the    ferronitrosulphides    ai'e  explained 
by  either  pair  of  these  formulae.  T.  Idl.  P. 

Alloys  of  Lead  and  Cobalt.  F.  Ducelliez  {Bull.  Soe.  chim., 
1908,  [iv],  3,  621^ — 622). — Apparently  homogeneous  alloys  of  lead  and 
cobalt  can  be  obtained  by  subjecting  mixtures  of  the  two  metals  to 
hydraulic  pressure,  and  then  heating  the  masses  so  prepared  at  1400° 
in  magnesia  crucibles  in  a  current  of  hydrogen.  Products  made  in 
this  way  and  containing  from  22  8%  to  95'1%  of  cobalt  behaved 
as  mixtures  of  the  two  metals,  and  did  not  contain  any  definite 
compound.  Vigouroux  has  already  shown  that,  in  like  manner,  nickel 
and  lead  form  no  definite  compound  {P/'OC.  verb.  Soc.  Sci.  phys.  nat., 
Borcl,  Nov.  21,  1907).  T.  A.  H. 

Reduction  and  Oxidation  of  Nickel  Oxide  under  the 
Ordinary  and  High  Pressures.  AVladimir  Ipatieff  (/.  ^jt.  Chein., 
1908,  [iij,  77,  513—532.  Compare  Moissan,  Abstr.,  1881,  74).— A 
study  of  the  part  played  by  nickel  oxide  in  the  mechanism  of  catalytic 
reductions  (Abstr.,  1907,  i,  828).  The  results  of  experiments  on  the 
action  of  hydrogen  on  nickelic  and  nickelous  oxides  at  vax-ying 
temperatures  and  under  different  pressures  are  tabulated.  It  is  found 
that  nickelic  oxide  is  reduced  to  nickel  by  hydrogen  under  the 
ordinary  pressure  at  190 — 200°,  whereas  nickelous  oxide,  which 
appears  to  be  present  always  in  commercial  nickelic  oxide,  is  not 
reduced  under  the  ordinary  pressure  below  200°  ;  but  under  high 
pressures  it  is  reduced  at  172°,  unless  first  heated  before  the  blowpipe, 
when  reduction  takes  place  only  slowly  at  250°. 

If  reduced  below  270°  and  exposed  to  air  at  the  temperature  of  the 
reduction,  nickel  inflames  and  is  oxidised  to  nickelous  oxide,  but,  if 
reduced  at  270 — 280°,  it  is  oxidised  by  dry  air  or  oxygen  only  at  350°, 
or  completely,  forming  nickelous  oxide,  at  4i10°,  and  can  then  be 
reduced  by  hydrogen  under  the  ordinary  pressure  only  at  300°.  The 
temperature  of  oxidation  of  reduced  nickel  is  lowered  by  the  presence 
of  moisture.  Nickelous  oxide  is  not  oxidised  by  dry  or  moist  air  or 
oxygen  under  the  ordinary  or  higher  pressure  within  the  temperature 
interval  220—480°. 

Experiments  on  the  reduction  of  the  oxides  of  nickel  by  hydrogen 
under  high  pressures  in  pret-ence  of  benzene  show  that,  under  these 
conditions,  nickelic  oxide  is  reduced  to  only  a  very  slight  extent  at 
250°,  but  the  reduction  of  nickelous  oxide  takes  place  at  the  same 
temperature,  172°,  as  in  the  absence  of  benzene.  If  heated  before 
the  blowpipe,  nickelous  oxide  reduces  benzene  catalytically  only  above 
200°,  and  is  itself  only  very  slightly  reduced. 

Tliese  results  are  in  agreement  with  the  author's  view  that  the 
catalyst  in  such  reductions  is  nickelic  oxide,  and  that  the  reduction  is 
facilitated  by  the  presence  of  moisture.  G.  Y. 

Isomerism  of  Chromium  Salts.  Paul  PrEiFrLii  {Ztiisch.  anorg. 
t'hem.,  1908,  58,  317—324.  Compare  this  vol.,  i,  506,  507,  508).— The 
pa^or  contains  a  summary  and  bibliography  of  the  29  types  of  isomerism 
which  have  so  far  been  observed  for  chromium  salts.  G.  S. 
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Chromium  Chlorosulphate.  Rudolf  F.  Weinland  and  Th. 
Schumann  {Zeitsch.  anorg.  Chevi.,  1908,  58,  176 — 182.  Compare 
Abstr.,  1906,  ii,  233;  1907,  ii,  623).— A  green  chlorosulphate  of 
chromium,  [CrCl,5HoO]SO^,3H20,  in  which  the  SO^  group,  but  not 
the  chlorine,  is  ionised,  is  already  known  (compare  flecoura,  Abstr., 
1902,  ii,  563  ;  Weinland,  luc.  cit.).  The  authors  have  now  prepared 
the  isomeric  compound  [CrSO^jSHoOJCl,  in  which  the  chlorine,  but 
not  the  SO^,  is  present  as  ion,  a.s  follows.  Violet  chromium  sulphate, 
Cr2(SOJ.3,17H20,  is  heated  at  80°  until  it  loses  3^H.p  and  is 
uniformly  green,  then  dissolved  in  water,  kept  for  three  hours,  cooled, 
and  saturated  with  hydrogen  chloride,  when  the  salt  in  question 
separates  as  a  green,  crystalline  powder. 

When  hydrogen  chloride  is  led  for  a  short  time  into  a  cooled 
satui'ated  solution  of  the  compound  [CrCl,5H20]S04,3H.,0,  a  salt  of 
the  formula  CrCi3,6H.20  separates  in  slender,  bluish-green  needles. 
As  rather  more  than  two-thirds  of  the  chlorine  is  precipitated  by 
silver  nitrate  in  nitric  acid  solution,  the  salt  is  probably  a  mono- 
chlorochromium  dichloride  (compare  Bjerrum,  Abstr.,  1907,  ii,  622). 

G.  S. 

Complex  Molybdates  of  the  Rare  Earths.  Giuseppe  A. 
Barbieri  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i,  540 — 545). — Con- 
ductivity and  cryoscopic  measurements  of  salts  of  the  rare  earths 
with  strong  acids  (compare  Muthmann,  Abstr.,  1898,  ii,  586  ;  Ley, 
Abstr.,  1900,  ii,  67  ;  Meyer  and  Aufrecht,  Abstr.,  1904,  ii,  175)  show 
that,  in  aqueous  solution,  these  salts  are  highly  dissociated  and  hence 
only  Slightly  hydrolysed.  The  rare  earth  metals  have  therefore  a 
high  electro-affinity,  which  is  certainly  greater  than  that  of  aluminium. 
The  present  paper  describes  the  first  of  a  series  of  investigations  on 
the  tendency  of  the  rare  earth  metals  to  form  complex  ions,  a  tendency 
which  is  in  inverse  ratio  to  the  electro-affinity. 

Ammonium  ceromolybdute,  (NH^)gCe2Mo^, 0^3,241120,  forms  orange- 
red,  monoclinic  prisms,  which  give  a  solution  of  the  same  colour,  whilst 
ammonium  lanthanomolybdate,  (NH^)yLa2Mo^^048>24H20,  forms  white, 
transparent  crystals  having  a  faint  yellow  tint.  T.  H.  P. 

Silicides  of  Tungsten  and  of  Molybdenum.  Edouard  Defacqz 
(Bull.  aS'oc.  chim.,  1908,  [iv],  3,  577 — 578). — A  question  of  priority 
(compare  Abstr.,  1907,  ii,  475,  676;  Honigschmid,  Chem.  Zeit.,  1907, 
31,  595  ;  Abstr.,  1907,  ii,  877).  T.  A.  H. 

Complex  Acids.  I.  Arturio  Miolati  and  R.  Pizziqhelli  {J.  pr. 
Chem.,  1908,  [ii],  77,  417— 456).— A  simple  method  for  the  study  of 
the  capacity  of  acids  to  form  complex  compounds  with  other  acids  has 
now  been  founded  on  the  employment  of  the  electrical  conductivity 
as  an  indiciitor  on  the  neutralisation  of  acids  (Abstr.,  1901,  ii,  381). 
If  an  increasing  amount  of  a  substance  is  added  to  a  solution  of  a 
second  substance  with  which  it  reacts,  some  property  of  the  solution, 
such  as  the  specific  electrical  conductivity,  must  be  a  linear  function  of 
the  proportion  of  the  two  substances  in  the  solution.  When  the 
reaction  is  complete,  a  further  addition  of  the  substance  must  influence 
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the  property  measured  to  another  extent,  and  hence  a  break  must 
occur  in  the  graph  representing  the  rate  of  change.  If  two  reactions 
take  place  successively,  the  graph  must  show  two  breaks,  but,  if  the 
reactions  are  simultaneous,  the  property  in  question  cannot  be  a  linear 
function,  and  caution  is  required  in  interpreting  the  curve.  In  the 
light  of  these  considerations,  the  authors  have  determined  the 
electrical  conductivitieti  of  solutions  of  molybdic  acid  containing  varying 
amounts  of  other  acids. 

The  graph  for  the  electrical  conductivity  of  solutions  of  molybdic 
and  phosphoric  acids  •^liows  one  break  at  the  proportion 

P205:Mo03=l  :20, 
whilst  that  for  solutions  of  molybdic  acid  and  disodium  hydrogen 
phosphate  has  two  breaks  at  the  proportions  P^Oj :  M0O3  =1:5 
and  1:16.  Breaks  occur  in  the  graph  for  solutions  of  molybdic  and 
arsenic  acids  at  As^O^  :  Mo03=  1  :  5  and  1  :  20,  and  in  the  graph  for 
molybdic  and  methylarsonic  acids  at  the  proportions 

AsMeOgH  :  M0O3  =  2  :  5  and  1  :  10. 
Complex  compounds  of  molybdic  and  methylarsonic  acids  have  not 
been  described.  The  graph  for  molybdic  and  cacodylic  acids  has  one 
break  at  AsMe202lI :  Mo03=  1  :  4.  The  bearing  of  these  observations 
on  the  existence  of  complex  salts  described  by  previous  authors  is 
discussed. 

The  basicity  of  phosphotungstic  acid  has  been  studied  in  the 
manner  employed  in  the  study  of  yellow  phosphomolybdic  acid 
(Abstr.,  1904,  ii,  263).  Similar  results  are  obtained,  the  electrical 
conductivity  diminishing  until  6  mols.  of  sodium  hydroxide  have  been 
added,  and  then  increasing  steadily  until  the  addition  of  26  mols.  of 
sodium  hydroxide,  the  increase  being  still  more  rapid  on  further 
additions  of  alkali. 

The  paper  closes  with  a  long  discussion  of  the  constitution  of  the 
complex  inorganic  acids.  Those  containing  I2M0O3  or  12W0g  may 
be  conceived  as  derivatives  of  acids  of  the  type  (Mo),;H„,  in  whicl) 
the  whole  of  the  co-ordinated  oxygen  atoms  are  displaced  by  the 
bivalent  anion  Mo^O^  or  WgO^.  The  basicity  of  the  resulting  acid 
is  the  difference  between  the  sum  of  the  basicities  of  the  co-ordinated, 
negative  acid  groups  and  the  positive  valency  of  the  central  atom. 
Hence  phosphomolybdic,  [P(Mo20-)^]X.,  phosphotungstic,  [P(W207),;]X.., 
and  arsenoniolybdic,  [As(Mo207),;]X7,  acids  are  heptabasic,  whereas 
silicomolybdic,  [Si(Mo.,()-)JXj„  silicotung.stic,  [Si(W.A\),;]X8,  and 
cobaltomolybdic,  [Co(Mo207),;]X^,  acids  are  octabasic.  If  the  complex 
acid  contains  lesstiian  twelve  MoOggroup-^,  the  number  of  these  is  related 
to  the  numher  of  hydroxyls  in  the  anion,  each  hydroxyl  being  capable 
of  combining  with  two  MoOg  groups.  Thus  the  conductivity  graph 
for  mixtures  of  molybdic  and  dichloroplatinic  acids  has  breaks  at  the 
proportions   n2PtCl2(OH),  :  IMoOg^  1  :  2  and  1:8.  G.  Y. 

Electrolytic  Formation  of  Peroxygenated  Compounds  of  Tin. 
Angklo  Coitadoko  {Gazzetta,  1008,  38,  i,  489 — 508). — When  concen- 
trated alkali  stannate  .«:olutions  aro  electrolysed  at  low  temperatures 
and  with  low  current  densities,  perstannates  are  formed,  owing  to 
anodic    oxidation.      The    proportion   of   porstannato    formed    is   only 
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small,  a  condition  of  equilibrium  being  soon  reached  between  the 
perstannate  formed  and  decomposed.  The  addition  of  alkali  fluoride 
to  the  electrolyte  increases  the  rate  of  formation  of  the  perstannate, 
but  does  not  change  the  final  equilibrium,  so  that  the  yield  of 
perstannate  remains  unaltered.  The  pi'esence  of  fluorine  ions  does 
not  increase  the  anodic  potential  during  electrolysis,  and  the 
conclusion  is  drawn  that  the  fluorine  enters  into  combination,  forming 
either  a  stable  perfluorine  salt  or  an  intermediate  compound  Avhich 
favoui's  the  oxidation  of  the  stannate.  The  fact  that  perstannates 
are  formed  even  at  low  current  densities  shows  that  their  formation 
is  due  to  secondary  oxidation  of  the  stannate  by  the  nascent  oxygen 
rather  than  by  the  union  of  two  stannic  anions.  The  yield  of  perstannate 
diminishes  rapidly  as  the  temperature  of  electrolysis  rises.  In  .solution 
at  the  ordinary  temperature,  the  perstannates  undergo  gradual  decom- 
position, yielding  btannates.  T.  H.  P. 

Phosphides  of  Titanium  and  Zirconium.  Julius  Gewecke 
{Annalen,  I'JOS,  361,  79 — 89.  Compare  Moissan,  Abstr.,  1895,  ii, 
272  ;  Chenevix,  Gmelin- Kraut,  II,  2,  15  ;  Rose,  Ann.  Phys.  Ctiem.,  1832, 
[ii],  24,  141  ;  Woliler,  Anncderi,  1853,  87,  375). — When  treated  with 
hydrogen  phosphide  in  the  cold,  titanium  chloride  forms  a  yellow, 
crystalline  substance,  which  on  being  heated  decomposes,  yielding 
hydrogen  phosphide,  hydrogen  chloride,  and  small  amounts  of  titanium 
phosphide.  A  sketch  is  given  of  a  convenient  apparatus  for  carrying 
out  these  reactions.  Titanium  phosphide,  TiP,  forms  a  brittle  mass 
with  metallic  lustre,  D;'  3"95,  bums  when  heated  in  air  or  when  fused 
with  potassium  nitrate,  is  a  conductor  of  electricity,  is  insoluble  in 
dilute  or  concentrated  acids  or  alkalis,  and  is  oxidised  to  only  a  small 
extent  when  boiled  with  ctqua  reyia  or  heated  with  fuming  nitric  acid 
at  250 — 300°.  When  heated  in  chlorine,  the  phosphide  burns,  forming 
white  fumes  of  titanium  chloride  and  phosphorus  pentachloride,  which 
condense  as  a  yellow  suhlimale,  TiCl4,PCl5. 

Zirconumi  phos^jhide,  ZrPg,  forms  a  glu>-tening,  grey  mass,  Df  4 '77, 
and  closely  resembles  the  titanium  phosphide  in  its  physical  and 
chemical  properties.  When  sublimed  in  a  current  of  hydrogen  over 
heated  potassium  phosphide,  zirconium  tetrachloride  formed  a  black 
mass  containing  potassium  chloride,  zirconium,  phosphorus,  and 
oxygen,  which  may  have  been  derived  from  the  presence  of  zirconium 
oxychloride. 

Silicon  tetrachloride  reacts  Avith  hydrogen  phosphide,  forming  a 
silicon  phosphide,  whereas  thorium  tetrachloride  does  not  appear  to 
react  even  at  high  temperatures.  G.  Y. 

Thorium  Oxyfluoride  and  Fluoride.  Ed.  Chauvenet 
{Compt.  rend.,  1908,  146,  973— 974).— When  hydrated  thorium 
fluoride  (Chydenius,  Jahresb.,  1863,  194)  or  silicofluoride  is  heated  ac 
800°  in  a  platinum  tube  in  a  current  of  dry  hydrogen  fluoride,  it  is 
converted  into  the  oxyfluoride,  ThOFg,  a  white,  insoluble,  amorphous 
powder  yielding  hydrogen  fluoride  on  decomposition  with  sulphuric 
acid. 

Thorium  fluoride,  ThF^  (Moissan  and   Etard,  Abstr.,  1896,  ii,  422  j 
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Duboin,  this  vol.,  ii,  297),  is  obtained  as  an  amorphous  powder,  which 
cannot  be  decomposed  by  sulphuric  acid  when  thorium  bromide  or 
chloride  is  heated  at  350 — 400°  in  a  current  of  dry  hydrogen  fluoride. 

M.  A.  W. 

Mercuri-iodides  of  Thorium  and  Aluminium.  Andre  Duboin 
{Compt.  rend.,  1908,  146,  1027— 1028).— When  thorium  iodide, 
prepared  by  the  action  of  hydriodic  acid  on  thorium  carbonate,  and 
mercuric  iodide  are  alternately  dissolved  in  water  at  a  gentle  heat  to 
saturation,  the  liquid  or:  cooling  deposits,  first,  mercuric  iodide  and  then 
a  mass  of  extremely  deliquescent  crystals  of  thorium  mercuri-iodide, 
Thl4,5Hgl2,18H20,  easily  decomposed  by  water,  and  quickly  changed 
by  exposure  to  air,  becoming  red.  The  mother  liquor  is  dark  brown  in 
colour,  owing  to  the  presence  of  free  iodine,  and  the  latter  is  removed  by 
shaking  with  mercurous  iodide,  giving  a  yellow  liquid,  D^^®  3"512. 

It  has  been  shown  previously  that  a  saturated  solution  of  mercuric 
iodide  in  aluminium  iodide  solution  deposits  an  oxyiodide  when  left  in 
dry  air  (Abstr.,  1907,  ii,  955).  The  mother  liquor  from  this 
experiment,  kept  since  then  in  the  presence  of  anhydrous  baryta,  has 
deposited  a  very  small  quantity  of  elongated  prisms  of  aluminium 
meixuri-iodide,  All3,Hgl2,8H20,  which  is  extraordinarily  deliquescent, 
but  dissolves  in  water  without  decomposition.  E.  H. 

Hypovanadic  Acid  and  Some  of  its  Compounds.  Gustave 
Gain  (Ann.  Chim.  Phys.,  1908,  [viiij,  14,  224— 228).— A  r^sumd  of 
work  already  published,  with  additional  observations  (compai'e  Abstr., 
1907,  ii,  32,  97,  558,  627  ;  1908,  ii,  284).  The  two  isomeric  hydrates 
of  hypovanadic  acid  dissolve  i-eadily  in  dilute  aqueous  solutions  of 
hydrogen  chloride  or  hydrogen  bromide,  and  by  evaporation  the 
corresponding  halogen  salts  are  obtained  in  well-defined  crystals  (com- 
pare Guyard,  Abstr.,  this  Journ.,  1876,  ii,  173;  Crow,  ibid.,  453). 
The  chloride,  VOoClgjSHgO,  is  deep  green  when  prepared  from  the 
green  hydrate,  but  is  blue  when  obtained  from  the  rose  hydrate, 
V02Br3,5H20,  and  forms  large,  rectangular  tablets  ;  an  aqueous  solution 
is  intensely  red,  but  becomes  deep  blue  on  the  addition  of  hydrogen 
bromide  in  exce.ss.  The  iodide  was  not  obtained  sufficiently  pure  for 
analysis  ;  it  forms  a  red  aqueous  solution  turning  blue  on  the  addition  of 
hydrogen  iodide. 

When  the  mixture  of  oxides  (V2^8  ^^^  ^2^4)  I'osulting  from  the 
calcination  of  ammonium  vanadate  is  treated  in  boiling  aqueous 
solution  with  sulphur  dioxide,  a  blue  liquid  is  obtained,  from  which, 
under  suitable  conditions,  the  following  salts  can  be  isolated  : 

V20„2802,6H20, 
a  blue,  crystalline  crust  soluble  in  water;    V204,S02,4"5H2C),  a,  deep 
green,  amorphous  substance  sparingly  soluble  in  cold  water  ; 

V.p^,2S()o,  1611,0, 
small,  sky-bluo  crystals  ;  V.,0^,2S02,8H2O,  blue  crystals.      An  aqueous 
.'solution  of  selenious  acid  di.ssolves  the  h^'drato  of  hypovanadic  acid, 
and,  by  allowing    the  solution    to   evaporate,   pale    blue,    microscopic 
crystals  of  ¥20^,28602, 4H2O  are  obtained. 
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The  author  has  also  succeeded  in  obtaining  a  number  of  definite 
crystalline  compounds  by  the  union  of  hypovanadic  acid  with  sulphuric 
acid.  Some  of  these  have  already  been  described  by  Garland  and  by 
Crow  (loc.  cit.),  although  only  in  the  gummy  or  amorphous  condition 
(compare  Koppel,  Abstr.,  1902,  ii,  85;  1903,  ii,  551).  A  de.scription 
of  the  following  salts  is  given  :  V20^,2S03,3H20>  elongated,  deep  blue 
prisms;  VgO^, 2863,5 H2O,  very  bright  blue,  microscopic  crystals; 
V204,4-5S03,11H20  and  ¥20^,5803, 1211^0  are  very  hygroscopic,  blue, 
microcrystalline  powders;  V204,2"5S03,9H20,  azure-blue  crystals  ;  on 
ignition  VgO^  is  obtained  ;  V2O4,3SO3,10H2O,  tuiquoise-blue 
crystals  ;  Y^^i^^'^^^i^'^^^^^f  stable,  bluish-green  crystals.  A  new 
seleouite,  has  also  been  obtained  in  the  form  of  a  blue,  microcrystalline 
powder  having  the  composition  V20^,3'5Se03,7H20. 

Hypovanadic  acid  dissolves  in  nitric  acid,  forming  a  blue  solution, 
but,  when  allowed  to  evaporate,  this  deposits  the  red  hydrate  of  vanadic 
acid.  A  nitrate  could  not  be  obtained.  The  following  nitrites  are 
obtained  by  dissolving  V20^,2H20  in  aqueous  solutions  of  the  alkali 
nitrites  :  (V204,N203)(K20,IS',03),4H20,  colourless,  regular  hexagonal 
prisms  ;  [V204,N203i[(NH4)26,N203],6H20,  pale  yellow  prisms.  The 
corresponding  sodium  salt  is  obtained  as  a  colourless,  very  unstable 
powder. 

Hypovanadic  acid  unites  with  many  organic  acids,  forming  stable 
salts.  The  formate,  V204(CH02)2,2H20,  is  obtained  as  azure-blue 
crystals,  which  are  less  soluble  in  alcohol  than  in  water.  The  acetate, 
^2^^4(^2^.^^2)2'^^2^'  '^  ^  greenish-blue,  crystalline  mass.  The 
oxalate,  V204(C204)3,7H20,  forms  elongated,  greenish-blue  prisms. 
The  malonate  and  salicylate  are  blue,  whilst  the  succinate  is  green. 

The  following  new  double  sulphites  have  been  prepared  by  treating 
the  alkali  hydrogen  sulphites  with  an  aqueous  solution  of  hypovanadic 
acid  :  3(V,04,S02),2(K20,S02),5H20,  small,  blue  crystals  ; 

2(V20„SO,),(K20,SO.,),2H20, 
large,    deep   blue    crystals;    (V2C>4.2S02),2[(NH4)^0,SOo],2H20,    well- 
formed,  greenish-blua  crystals;  5(V204.S02),2[(NH4)20,S02],16H20,  a 
bluish-green  substance,  rapidlv  turning  bi-own  ; 

2(V2^)„s62),(Rb20,S02),4H20, 
brilliant   azure-blue    crystals;  (¥204,802), 2(Tl20,SO.,),4H20,   emerald- 
green    plates ;    2(V204,S02),(Na20,SO2),4H2O,  "bright    green    crystals, 
sparingly  soluble  in  cold  water. 

The  paper  contains  an  account  of  the  methods  adopted  for  the 
analysis  of  the  foregoing  compounds.  W.  O.  W. 

Action  of  Potassium  Iodide  and  Hydrochloric  Acid  on 
Antimonic  Acid.  A.  Kolb  and  R.  Formhals  {Zeitsch.  anorg.  Chem., 
1908,  58,  189—201.  Compare  Youtz,  Abstr.,  1904,  ii,  150).— The 
oxidation  of  hydriodic  acid  by  antimonic  acid  in  the  presence  of  hydro- 
chloric acid  according  to  the  equation  Sb205  +  4HI  ^l^  SboO.^  +  2H2O  + 
2I2  is  a  reversible  reaction,  and  the  same  equilibrium  point  can  be 
reached  from  both  sides.  The  influence  of  varying  concentrations  of 
the  reacting  substances  and  of  certain  other  compounds  on  the  equili- 
brium point  has  been  investigated  systematically.  When  potassium 
iodide  and  especially  hydrochloric  acid  are  used  in  considerable  excess, 
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the  reaction  is  practically  complete  in  the  direction  indicated  by  the 
upper  arrow,  which  is  of  importance  for  the  volumetric  estimation  of 
antimony  compounds.  Tartaric  acid  diminished  the  amount  of  iodine 
set  free,  and  neutral  salts  increase  it,  as  does  rise  of  temperature.  If 
cadmium  iodide  is  used  instead  of  potassium  iodide,  less  iodine  is  set 
free. 

The  probable  mechanism  of  the  reaction  is  discussed.  G.  S. 

Hardness  of  Alloys.  III.  Alexis  V.  Saposhnikoff  (/.  Buss. 
Phys.  Chem.  Soc,  1908,  40,  665—673.  Compare  Abstr.,  1907,  ii, 
869). — The  hardness  curve  for  alloys  of  antimony  and  bismuth 
exhibits  a  maximum  at  the  compositioo  Sb4ji5Bi,  bat  does  not  indicate 
whether  or  not  these  two  metals  form  a  continuous  series  of  solid 
solutions  (compare  Hiittner  and  Tammann,  Abstr.,  1905,  ii,  327). 
The  hardness  curve  for  aluminium-tin  alloys  has  also  been  constructed. 
The  hardness  falls  rapidly  as  the  percentage  of  tin  present  increases 
from  0  to  30,  then  rises  to  reach  a  maximum  for  40%  of  tin,  falls 
flirain,  and  attains  another  maximum  very  nearly  at  the  composition 
AlSn.  T.  H.  P. 

Atomic  Weight  of  Bismuth.  II.  Synthesis  of  Bismuth 
Oxide.  Alexandre  Gutbier  and  Lothar  Birckenbach  {J.pr.  Chem., 
1908,  [ii],  77,  457—471.  Compare  Abstr.,  1906,  ii,  92).— Bismuth 
oxide  has  been  formed  by  the  action  of  nitric  acid  on  three  specimens 
of  bismuth :  [a)  prepared  by  Schneider's  process  (Abstr.,  1895,  ii, 
114):  {b)  prepared  by  a  modification  of  Classen's  method  (Abstr., 
1890,  706;  1891,  525;  1892,  20),  and  (c)  a  specimen  supplied  by 
Classen.  Four  experiments  with  (a)  gave  the  mean  value  Bi  =  208'03  ; 
four  with  {h)  gave  Bi  =  207-99,  whilst  two  with  (c)  gave  Bi  =  208-00. 
The  extreme  values  obtained  were  Bi  =  207-88  and  Bi  =  208-20.  The 
value  208-0  (0  =  16),  which  is  now  recommended  as  the  atomic  weight 
of  bismuth,  is  in  agreement  with  the  joint  results  of  the  work  of 
Schneider  {loc.  cit.)  and  Li3we  (Abstr.,  1884,  558).  G.  Y, 

Electrolysis  of  Bismuth  Salt  Solutions.  Alexander  Gutbier, 
TjOTiiak  BiRCKENBACir,  and  R.  BtJNZ  {CJf-m.  Zentr.,  1908,  i,  1256  ;  from 
Sitzunysher.  Jirlanyen  Fliysik-Med.  Soc,  39,  172 — 175). — The  previously 
observed  bionze-coloured  coating  which  covers  the  anoJe  in  a  bismuth 
.  solution,  and  settles  as  small,  lustrous  plates  to  the  bottom  of  the 
vessel,  becomes  redissolved  on  continuing  the  olecti'olysis.  It  is* 
however,  formed  in  largest  quantities  from  a  solution  of  20  grams  of 
bismuth  in  200  c.c.  of  nitric  acid  (D  14)  diluted  to  1500  c.c.  with  water 
containing  300  c.c.  of  concentrated  ammonia  solution  in  2  litres,  using 
1-0 — 1-5 "2  amp./qcm.  When  the  electrolyte  is  slowly  replaced  by 
water,  the  metallic  lustre  of  this  substance  suddenly  disappears,  and  a 
light  brown,  amorfdious  powder  remains,  consisting  of  97  93%  B'jOg 
with  about  2%  active  oxy^-en.  J.  V.  E. 

Optical  Properties  of  Coiloidal  Gold  Solutions.  Walter 
Steubing  (Ann.  J'hysik.,  L90~8,  [iv],  26,  329— 371).— When  gold 
chloride  solutions  are  '^&ihiced  by  means  of  hydrazine,  red,  blue,  or  violet, 
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colloidal  solutions  of  gold  may  be  obtained.  The  solutions  are  very 
stable,  and  the  colour  depends  on  the  temperature,  the  concentration, 
and  the  rapidity  with  which  the  reducing  agent  is  mixed  with  the  gold 
solution.  The  blue  and  red  solutions  both  contain  particles  of  uniform 
size,  and  both  colours  are  given  by  solutions  which  contain  particles  of 
very  different  sizes.  The  colour  of  the  colloidal  gold  does  not  therefore 
depend  on  the  size  of  the  particles,  but  there  appear  to  be  two  distinct 
kinds  of  particles,  the  one  giving  rise  to  the  red,  and  the  other  to  the  blue 
colour.     The  violet  solutions  contain  both  kinds  of  particles. 

The  author  describes  a  method  of  measuring  the  light  emitted 
laterally  from  the  colloidal  solutions  when  these  are  subjected  to  the 
influence  of  rays  in  a  particular  direction.  This  diffused  light  repre- 
sents a  veiy  small  fraction  of  the  incident  light,  which  is  apparently 
absorbed.  It  is  plane  polarised  to  a  large  extent,  and  in  the  case  of 
the  light  emitted  at  right  angles  to  the  direction  of  the  incident  beam, 
tbe  proportion  of  plane  polarised  light  has  a  maximum  value  of 
90%. 

When  examined  in  the  ultra-microscope  by  means  of  polai'ised  light, 
the  red  and  blue  solutions  exhibit  considerable  differences,  and  these 
are  supposed  to  be  due  to  differences  in  the  geometrical  form  of  the 
two  kinds  of  particles.  The  laterally  emitted  light  from  the  red 
solutions  exhibits  a  maximum  intensity  in  the  region  560 — 570  /a/z  ; 
that  from  the  blue  solutions  a  feeble  maximum  at  570  /x/x.  and  a  more 
strongly  pronounced  one  in  the  red  region.  Violet  solutions  behave 
like  a  mixture  of  the  red  and  blue  solutions.  A  maximum  of  absorp- 
tion i<  shown  by  red  solutions  at  525 — 530  ^ifj.,  and  a  minimum  by  blue 
!-olutions  at  490  fx^x  ;  the  absorption  effects  of  tlie  blue  solutions  are, 
however,  not  so  sharply  defined  as  those  of  the  red. 

Greyish-green  colloidal  solutions  of  gold  have  also  been  obtained  by 
reduction  with  hydrazine  in  presence  of  a  little  potassium  hydroxide. 
These  solutions  emit  very  little  light  laterally,  and  show  fairly  uniform 
absorption.  It  is  supposed  that  the  particles  in  these  solutions  are 
formed  by  condensation  of  the  particles  which  give  rise  to  the  I'ed  and 
blue  colours.  H.  M.  D. 

Action  of  Silver  Nitrate  on  Chloroauric  Acid  and  the 
Preparation  of  Fulminating  Gold.  Jules  Jacobsen  {Compt. 
ren'L,  1908,  146,  1213 — 1214). — Onadding  silver  nitrate  to  a  solution 
of  chloroauric  acid,  a  bi'own  precipitate  is  obtained  according  to  the 
equation  HAuCI^  -f  4AgN03  +  3H.p  =  Au(OH)3,4AgCl  -f  4HNO3. 

By  the  action  of  ammonia,  this  is  converted  into  fulminating  gold, 
which  has  the  formula  Au(0H),-NH2  or  (AuN,2H20),H20.  The 
substance,  when  washed  with  aqueous  ammonia,  followed  by  water, 
alcohol,  and  ether,  and  dried  at  a  low  temperature,  explodes  violently 
when  touched  with  a  knife.  The  explosion  takes  effect  in  a  downward 
direction.  On  boiling  fulminating  gold  with  potassium  hydroxide,  a 
blackish-brown,  flocculent  jyrodact  is  obtained,  which  is  still  more 
explosive,  and  probably  has  the  composition  Au(0H)2-NH*Aii(0H).,. 

J.  c.  a 

Passivity  of  Platinum.  Rudolf  Ruer  {Zeitsch.  Eleklrochem.^ 
1908,   14,  309— 314).-^Previous  experiments  (Abstr.,  1903,  ii,  407) 
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led  to  the  view  that  the  insolubility  of  a  platinum  anode  was  due  to  a 
coating  of  a  peroxide.  The  coatings  observed  by  Marie  (A.bstr.,  1907, 
ii,  698)  may  be  the  peroxide  in  question.  Further  experiments  show 
that  the  coating  is  formed  with  pure  platinum  in  sulphuric  acid 
containing  from  2|  to  10%  of  the  acid.  In  stronger  acids,  no  visible 
coating  is  formed.  The  coating  is  yellow  to  brown  in  colour  ;  it  is 
insoluble  in  cold  sulphuric  acid  alone,  but  dissolves  in  presence  of  a 
reducing  agent.  It  is  a  good  conductor  of  electricity.  The  potential 
of  a  coated  electrode  is  the  same  as  that  of  one  saturated  with  oxygen  ; 
it  falls  gradually  to  the  potential  of  platinum  charged  with  atmos 
pheric  oxygen.  The  coating  has  therefore  the  properties  of  the 
hypothetical  peroxide,  but,  since  it  is  not  formed  in  50%  sulphuric 
acid  and,  in  fact,  dissolves  when  a  coated  plate  is  used  as  anode  in 
acid  of  this  strength,  it  cannot  explain  the  insolubility  of  platinum  in 
the  strong  acid.  T.  E. 

Definite  Compounds  of  Silicon  and  Palladium.  Paul  Lebeau 
and  Pierre  Jolibois  {Compt.  rend.,  1908,  146,  1028—1031). — 
Boussingault  has  shown  (Abstr,,  1876,  47  ;  1879,  286)  that  palladium 
combines  with  silicon  to  the  extent  of  3 •9%.  When  an  intimate 
mixture  of  palladium  and  crystallised  silicon  is  introduced  into  a 
porcelain  crucible  heated  by  means  of  a  blowpipe,  a  contraction  first 
occurs,  and  then,  at  500 — 600°,  combination  is  produced,  accompanied 
by  a  bright  incandescence  and  sufficient  elevation  of  the  temperature 
to  cause  complete  fusion.  The  fusion  temperature  of  mixtures  of 
silicon  and  palladium  varies  largely  with  the  content  of  silicon.  With 
an  increasing  proportion  of  silicon,  the  m.  p.  falls  from  1587"  for  pure 
palladium  to  the  minimum  670°,  corresponding  with  6%  of  silicon ;  it 
then  rises  rapidly  to  the  maximum  1400°  for  11  "76%  of  silicon 
(corresponding  with  SiPdg) ;  the  m.  p,  then  again  falls,  reaching  a 
second  minimum  of  750°  for  16%  of  silicon,  and  afterwards  lising  to  a 
second  maximum  of  990°  for  21%  of  silicon  (corresponding  with  SiPd). 
With  25%  of  silicon  there  occurs  another  minimum  of  825°,  corre- 
sponding with  an  eutectie,  and  then  the  m.  p.  rises  gradually  to  that 
of  pure  silicon.  Observation  of  the  rate  of  cooling  of  the  mixtures 
shows  that,  for  all  those  containing  less  than  20%  of  silicon,  a  well- 
defined  slackening  takes  place,  followed  by  a  recalescence,  the  rise  in 
tempei-ature  being  sufficient  to  raise  the  mass  to  a  bright  red  heat. 
The  increase  in  incandescence  so  observed  starts  at  a  point  in  the  mass 
and  spreads  in  a  manner  similar  to  the  crystallisation  of  a  super- 
saturated solution,  and  the  similarity  in  the  two  phenomena  is  further 
shown  l)y  the  fact  that  the  recalescence  is  prevented  by  contact  of  the 
mixture  at  the  commencement  of  solidification  with  a  small  fragment 
of  a  similar  ingot  previously  prepared.  The  behaviour,  on  cooling,  of 
mixtures  containing  more  than  21%  of  silicon,  indicates  the  presence  of 
the  eutectie  (SiPd — Si). 

Comparison  of  different  ingots  which  have  undergone  recalescence 
with  the  .same  products,  tempered  before  the  appearance  of  this 
phenomenon,  reveals  an  interesting  ditforenco  in  structure.  In  the 
latter  case,  two  homogeneous  constituents  are  always  observed,  and 
are  very  easily  distinguished   by   oxidation.     When,   however,   recal- 
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escence  has  occurred,  the  more  oxidisable  constituent  is  besprinkled 
with  small  crystals. 

The  ingots  corresponding  with  the  compositions  SiPd.,  and  SiPd  are 
both  homogeneous,  but  only  the  latter  silicide  has  been  isolated  in  a 
crystalline  form.  When  ingots  containing  above  60%  of  silicon  are 
treated  with  dilute  potash,  the  free  silicon  dissolves,  leaving  small, 
very  brilliant,  bluish-grey  fragments  of  palladium  silicide,  SiPd, 
D^'  7-31,  w-hich,  when  hot,  is  attacked  by  fluorine  and  chlorine,  is 
superficially  oxidised  by  oxygen  at  a  dull  red  heat,  is  attacked  by  cold 
nitric  acid  and  aqua  regia,  but  not  by  hydrochloric  or  sulphuric  acid, 
and  is  slowly  attacked  by  alkali  hydroxides.  E.  H. 


Mineralogical    Chemistry. 


Proustite  and  Argentite  from  Colorado.  Frank  R.  Van 
Horn  {Amer.  J.  Sci.,  1908,  [iv],  25,  507— 508).— A  vein  of  argenti- 
ferous galena  occuri-ing  in  the  California  or  Bell  mine  near 
Montezuma  in  Summit  Co.,  Colorado,  contains  blende  and  chalybite 
together  with  some  proustite  (anal.  I),  and  argentite  (anal.  II) ;  the 
last  two  are  massive  and  intimately  intermixed  with  quartz  : 

Ag.  As.  Sb.  S.  Insol.  Total. 

I.     67-60  13-85  0-93  17-40  —  99-78 

II.     83-57  —  —  12-66  3-62  99-85 

L.  J.  S. 

Composition  of  Certain  Chilian  Caliches.  Franz  W,  Dafert 
[with  A.  Halla  and  R.  Waschata]  {Monatsh,  1908,  29,  235—244). 
— The  results  of  complete  analyses  of  several  samples  of  natural 
Chili  saltpetre  from  Santa  Clara  are  recorded.  It  is  found  that, 
although  several  caliches  contain  perchlorats,  there  are  others  which 
do  not,  whilst  all  contain  more  or  less  iodate.  As  a  rule,  the  caliches 
rich  in  sodium  nitrate  also  contain  considerable  quantities  of  potassium 
nitrate  and  small  amounts  of  chromate. 

The  author  discusses  the  bearing  of  his  results  on  the  various 
theories  which  have  been  put  forward  to  explain  the  formation  of 
saltpetre  deposits.  W.  H.  G. 

Paligorskite  Group.  A.  Fersmann  {Bull.  Acad.  Sci.  St.  Petersburg, 
1908,  [vi],  637 — 666). — The  author  makes  a  critical  comparison  of  all 
the  analytical  data  published  concerning  the  members  of  the  paligor- 
skite group,  which  he  divides  into  the  following  classes  :  (1)  Paramout- 
morillite,  having  the  general  composition  Hj2Al2Si40i7 ;  (2)  a-pali- 
gorskite,  HggMgaAl^Sii^O^g ;  (3)  /3-paligorskite,  H,oMg2Al2Si7029 ; 
(4)  a-pilolite,  HagMg.AlgSiioO^i  ;  (5)  /3-pilolite,  Hg^Ig^A^l^SiigOsg ; 
(6)    parasepiolite,    HgMgjSigO^a  3    (7)    ferruginous   paligorskite.     The 
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arrangement  under  this  classification  of  the  minerals  known  as 
mountain  leather,  mountain  cork,  lassalite,  morencite,  hydrous  antho- 
phyllite,  ttc,  is  explained. 

The  constitution  of  the  basic  series  of  the  paligorskite  group  may 
be  explained  by  the  assumption  of  an  orthosilicate  {A)  in  the  nucleus 
and  an  alumiuosilicate  or  ferrisilicate  (B)  in  the  side-chain,  the 
relations  between  these  two  silicates  being  expressed  by  simple  whole 
numbers.  In  the  extreme  members  of  the  series,  there  maj^  be  a 
deviation  from  these  relations,  owing  to  the  presence  of  other  silicates 
iu  varying  proportions,  The  analytical  numbei-s  indicate  that  the 
group  cannot  consist  of  isomorphous  mixtures  of  the  two  silicates,  A 
and  li,  neither  is  the  constitution  in  accord  with  an  equivalent  substi- 
tution of  the  magnesia  of  sepiolite  by  alumina.  T.  H.  P. 

A  New  Variety  of  Paragonite  Mica.  Philippe  Bakbieu 
(Compt.  rend.,  1908,  146,  1220 — 1221). — A  specimen  of  silvery  mica, 
resembling  muscovite  in  appeai-ance,  from  Mesvres,  near  Autun,  was 
analysed  with  the  following  results  :  loss  on  ignition,  4  60  (fluorine  is 
absent)  ;  the  calcined  material  gave  : 

SiOj.  AUO3.  FegOs.  K2O.  Na.p.  Li.p.  Total. 

49-18  Se'oe  219  3-12  7-63  1-26  99-94 

The  mineral  is  therefore  a  lithium-bearing  variety  of  soda-mica, 
and  for  it  the  name  hallerile  is  proposed.  L.  J.  S. 

Gedrite  from  Canada.  N.  Norton  Evans  and  J.  Austen 
Bancroft  {Amer.  J.  Sci.,  1908,  [iv],  25,  509— 512).— Gedrite,  the 
aluminous  variety  of  anthophyllite,  occurs  abundantly  as  a  con- 
stituent of  amphibolite  in  the  township  of  Harcourt,  Haliburton  Co., 
Ontario.  The  amphibolite  is  associated  with  limestone  and  granite  of 
Laurentian  age,  and  contains,  in  addition  to  anthophyllite,  garnet 
and  cordierite,  with  subordinate  amounts  of  quartz,  biotite,  iron-ore, 
and  rutile.  The  anthophyllite  has  the  form  of  sheaves  of  long,  narrow 
cr3'stals  of  a  delicate  clove-brown  colour  and  characteristic  pleo- 
chroism  ;  it  is  optically  negative  with  sti-aight  extinction.  Analysis 
of  material  sepirated  from  the  powdered  rock  by  means  of  an 
electiomagnet  and  heavy  liquids  gave  the  following  results,  agreeing 
with  Rammelsberg's  formula  41lSi03,Al203,  where  11  =  Mg,  Fe,  H._,  : 

SiOj.      AI0O3.    FeaOj.      FeO.       MnO.     CaO.      MgO.      ILO.  KjO.NajO.  Total. 

44-32       16-04       2-80       1688       0-09       0-77       15-95       1-31         1-86         100-02 

The  minei-al  is  thus  very  similar  to  the  original  gedrite  from  Gedres, 
in  the  Pyrenees.  Neither  anthophyllite  nor  cordierite  have  before 
been  recorded  from  Canada.  L.  J.  S. 

Delorenzite,  a  New  Mineral.  Fkrruccio  Zambonini  {Zeitsch. 
Krynt.  Mill.,  1908,  45,  76 — 81*). — The  mineral  occurs  associated  with 
btriiverite  (this  vol.,  ii,  398)  in  the  pegmatite  of  Craveggia,  Piedmont. 
The  crystals  are  orthorhombic  [a  :  ft  :  c  =  0-3375  :  1  :  0-3412],  with 
prismatic  habit  closely  resembling  polycrase ;  they  are  black  and 
opaque',  but  thin  splinters  are  brown  and  isotropic.  The  fracture  is 
conchoidal,  with  a  brilliant  pitchy  to  resinous  lustre.  Hardness 
*  dud  Bend.  Accad.  i>ci.  Fis.  Mat.  Napoli,  1908,  [iii],  14,  113-118. 
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strongly  radioactive.     Analysis 

FeO.  Total, 

4-25  99-11 

2FeO,U02,2Yo03,24Ti02, 
or  written  as  a  metatitanate,  2FeTi03,U(Ti03)2,2Y2(TiU3)3,7(TiO)Ti03. 
The  new  mineral  is  thus  nearer  to  yttrocrasite  (Abstr.,    1907,   ii, 
103)  than  to  poly  erase  in  composition.  L.  J.  S. 
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Physiological    Chemistry. 


Influence  of  the  Amount  of  Carbon  Dioxide  in  the  Respired 
Air  on  the  Changes  in  Weight  of  Butterfly  Pupae.  Maria 
(Grafin)  von  Linden  {Bied.  Zenir.,  1908,  37,  427 — 429  ;  fiom  Arch. 
Physiol.,  1907,  162.  Compare  Abstr.,  1906,  ii,  95). — Experiments  with 
two  varieties  of  chrysalides  show  that  carbon  dioxide  is  absorbed,  and 
that  their  existence  as  chrysalides  is  more  prolonged  in  an  atmosphere 
rich  in  carbon  dioxide  than  in  air.  Carbon  dioxide  does  not  act  as  a 
narcotic,  but  acts  rather  as  a  stimulant,  without,  however,  causing  loss 
of  weight,  and  the  conclusion  is  drawn  that  carbon  dioxide  is  a  direct 
nutrient.  N.  H.  J.  M, 

The  Influence  of  the  Reaction  of  Blood-plasma  on  the 
Formation  of  Fibrin.  Gustave  Patein  {J.  Plmrm.  Chim.,  1908, 
[vi],  27,  518 — 522). — The  addition  of  salts  of  calcium  to  an  oxalated 
p]a>^ma  produces  no  coagulum  if  the  mixture  is  first  made  acid  with 
acetic  acid.  The  addition  of  alkalis  produces  the  coagulum  as  soon  as 
the  reaction  of  the  mixture  is  alkaline,  provided  that  the  mixture  has 
not  remained  acid  for  very  long.  If,  however,  the  mixture  of  oxalated 
plasma,  calcium  salt,  and  acetic  acid  has  stood  for  a  day,  the  addition 
of  alkali  fails  to  produce  a  coagulum.  In  this  case,  coagulation  can 
be  made  to  take  place  by  the  addition  of  normal  serum.  The  fibrin 
ferment  seems  to  have  been  destroyed  by  remaining  for  a  long  time  in 
acid  solution.  S.  B.  S, 

Albumose  in  the  Blood.  E.mil  Abderhalden  {Biochem.  Zmtsck., 
1908,  10,  277 — 282). — Polemical  mainly  against  Freund.  The  present 
author  withdraws  none  of  his  previous  statements  regarding  the 
absence  of  albumoses  in  blood,  blood-serum,  and  blood-plasma. 

W.  D.  II. 

Origin  of  the  Saccharifying  Power  of  Human  Saliva.  W. 
Mestkezat  {Bull.  Soc.  chim.,  1908,  [iv].  3,  711 — 713).— Preparations 
of  .«aliva  extracted  under  aseptic  conditions  from  the  parotid  and 
submaxillaiy  glands  are  shown  to  possess  the  property  of  sacchai-ifying 
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starch  mucilage,  that  from  the  parotid  gland  being  the  more  active. 
A  mixture  of  the  two  secretions  has  a  saccharifyiug  power  approxi- 
mately the  mean  of  those  due  to  the  two  acting  separately,  and  similar 
to  that  of  ordinary  saliva.  The  hydrolysis  of  starch  by  the  latter  is 
therefore  due  to  a  diastase  (ptyalin)  of  glandular  origin,  and  not  to  the 
action  of  bacteria  occurring  in  the  mouth  (compare  Duclaux,  Traite  de 
Microhiologie,  1 899,  2).  T.  A.  H. 

The  Diastase  in  Cat's  Saliva.  Anton  J.  Carlson  and  J.  G. 
Ryan  (Amer.  J.  Physiol.,  1908,  22,  1 — 15). — Diastase  is  present  in 
the  blood  in  greater  concentration  than  in  the  saliva  ;  an  increase  in 
salivary  diastase  occurs  after  intravenous  injection  of  human  ptyalin 
and  pancreatic  amylopsin.  Concentration  of  orgaoic  solids  and  of 
salivary  diastase  vary  together.  There  is  more  diastase  in  the  sub- 
maxillary than  in  the  parotid  saliva.  These  results  were  obtained  by 
experiments  on  the  cat ;  a  few  experiments  made  on  dogs  confirm 
them.  W.  D.  H. 

Milk  Curdling  in  the  Infant's  Stomach.  Alois  Kreidl  and 
Alfred  NeumaxNN  {Zentr.  Physiol.,  1908,  22,  133— 136).— In  the 
stomach  of  the  sucking  child  and  animal,  rennin  is  present,  and  causes 
curdling  of  various  kinds  of  milk.  Whether  curdling  of  human  milk 
takes  place  was  not  observed  directly,  but  it  probably  does,  for  the 
juice  contains  both  acid  and  rennin,  and  curdles  human  milk  in  vitro. 

W.  D.  H. 

Remarks  on  Aron  and  Sebauer's  Work  on  the  Nutritive 
Value  of  Calcium  Salts.  Arnold  Orgler  {Biochem.  Zuitsch.,  1908, 
10,  236—239.  Compare  this  vol.,  ii,  208).— A  criticii-m  of  Aron 
and  Sebauer's  methods  and  results,  W.  D.  H. 

Specific  Dynamic  Action  of  Proteins.  Nathan  Zuntz  {Zentr. 
Physiol.,  190S,  22,  67 — 68). — The  views  of  Gi-aham  Lusk  (this  vol., 
ii,  574)  on  this  question  are  criticised.  The  heat  value  of  lactic  acid 
in  the  body  is  greater,  not  less,  than  that  of  alanine  if  allowance  is 
made  for  the  unburnt  nitrogenous  residue  it  yields.  The  work  of 
the  alimentary  canal  during  digestion,  involving  as  it  does  muscular 
and  glandular  activity  lasting  for  many  hours,  cannot  be  a  negligible 
factor  in  metabolism.  W.  D.  W. 

Metabolism  of  Injected  Proteins,  Immunity  and  Hypersensi- 
tiveness.  Ulrich  Friedemann  and  S.  Isaac  {Chem.  Zentr.,  1908, 1,  967; 
from  Zeitsch.  expt.  Path.  Ther.,  1907,  4,  830 — 866). — The  authors,  in  con- 
tinuation of  their  former  work  (ibid.,  1905,  1,  573),  have  sought  an  ex- 
planation of  the  fate  of  proteins  injecttd  into  the  organism  if  dogs  and  of 
larger  lurbivora  (goats  and  sheep).  They  found  tiiat  during  starvation 
such  proteins  causo  a  general  rise  in  protein  decomposition,  such  a.s 
follows  protein  administration  by  the  .alimentary  tract.  Tlio  increased 
nitrogen  exci'etion  will  follow  the  injection  of  sera,  either  of  the  same 
or  of  other  animals,  as  well  as  ogg-proteina.  In  the  case  of  dogs  in 
nitrogenous  equilibrium,  protein  injection  on   carbohydrate-free  diet 
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causes  increased  protein  decomposition,  which  can  be  inhibited  by  the 
addition  of  carbohydrates  to  the  diet.  The  fact  that  proteins  of 
different  origin  exert  the  same  influence  on  nitrogenous  excretion 
stands  in  contrast  with  their  behaviour  when  tested  by  biological 
methods  (precipitin  and  complement  reactions).  The  parallelism 
between  the  nutrition  phenomena  and  these  biological  phenomena 
is  entirely  wanting,  for  precipitins  can  be  detected  in  the  blood 
long  after  the  injected  proteins  are  eliminated  from  the  body.  From 
the  facts,  the  authors  conclude  that  the  precipitable  substances 
circulating  in  the  i^erum  are  not  identical  with  the  injected 
protein. 

The  authors  also  noticed  a  characteristic  phenomenon  of  hyper- 
sensitiveness  in  the  case  of  dogs,  in  that  a  second  injection  following 
a  preliminary  injection  of  the  same  quantity  of  substance  often  causes 
acute  intoxication  leading  to  a  fatal  result.  They  ascribe  this  to  a 
sudden  inundation  of  the  organism  with  toxic  metabolism  products, 
and  compare  this  phenomena  with  what  happens  in  diabetic  coma, 
ursemia,  and  the  alimentary  intoxication  observed  by  Finkelstein  in 
infants.  S.  B.  S. 


Proteid  Minimum  in  the  Food  of  Cows.  {Bied.  Zentr.,  1908, 
37,  393 — 413  ;  from  60«/i  and  ^'ird  Ber.  Danisch.  Versuchslab.,  1906  and 
1907). — Nine  cows  were  fed  with  hay  (25  kilos.),  straw  (3-7 — 4-88 
kilos.),  and  wuth  diiferent  amounts  of  roots  (increasing  from  30  kilos,  in 
the  first  period  to  45  kilos,  in  the  seventh)  and  cotton  cake  (decreasing 
from  2*5  to  1-5  kilos.).  The  amount  of  water  consumed  diminished 
as  the  amount  of  roots  increased,  so  that  the  percentage  of  water  in 
the  total  food  remained  about  the  same  (80-8 — 82-5%).  The  food 
contained  in  the  first  period  221  grams  of  protein  and  31  grams  of 
amide  nitrogen;  in  the  foutth  period,  128  and  35  grams  respectively. 
The  effect  of  reducing  the  amount  of  nitrogen,  is  diminution  of  nitrogen 
in  the  fieces  and  especially  in  the  urine  ;  the  amount  of  excrement 
remained  the  same.  The  percentage  of  nitrogen  in  the  milk  was  not 
altered,  but  the  amount  of  milk  was  reduced.  The  first  result  of 
reducing  the  supply  of  nitrogen  is  to  diminish  the  nitrogen  of  the 
urine,  then  that  of  the  feeces,  and  thirdly  that  of  the  milk.  When  the 
amount  is  further  reduced,  nitrogen  from  the  body  is  utilised  for 
milk  production  for  a  short  time,  after  which  the  yield  of  milk  rapidly 
falls.  Provided  the  amount  of  food  is  sufficient,  the  composition  is 
unimportant,  and  may  vary  from  year  to  year  according  to  the 
magnitude  of  the  crops,  deficient  crops  being  supplemented  with 
suitable  amounts  of  cake,  &c. 

Protein  nitrogen  must  be  given  in  sufficient  quantity  to  correspond 
with  the  amounts  in  milk  and  f^ces.  Otherwise,  even  in  presence 
of  an  excess  of  amides,  nitrogen  will  be  withdrawn  from  the  body  ; 
in  absence  of  amides,  a  further  amount  of  protein  nitrogen  would 
be  necessary  for  the  production  of  urine.  The  economising  effect  of 
amides  is,  it  is  suggested,  to  supply  material  for  the  kidneys,  which 
can  only  work  properly  when  producing  urea. 

The  results  would  seem   to  indicate,  further,  that  cows  require  no 
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nitrogen  for  maintenance.    It  is  piobable,  however,  that  a  small  amount 
of  nitrogen,  a  few  grams  per  day,  is  necessary. 

Notwithstanding  the,  sometimes  considerable,  amounts  of  nitrogen 
as  nitrates  supplied  in  the  food,  no  trace  of  nitrates  could  ever  be 
detected  in  the  excrementitious  matters.  Expei-iments  in  which 
nitrates  were  added  to  the  contents  of  the  large  intestine  showed 
that  in  three  days  the  whole  of  the  nitrate  was  lost  as  free  nitrogen 
and  some  of  the  original  nitrogen  as  well.  In  the  case  of  the  small 
intestine,  a  considerable  portion  of  nitrate  was  denitrified  in  a  week, 

N.  H.  J.  M. 

Temperature-coefficient  of  the  Velocity  of  Nerve  Conduc- 
tion. Charles  D.  Snyder  {Amer.  J.  Physiol,  1908,  22,  179 — 201). 
— The  temperature-coefficient  of  the  velocity  of  conduction  in  frog's 
sciatic  nerves  lies  for  the  most  part  between  2  and  3. 

Exceptions  to  this  rule  are  assumed  to  be  due  to  differences  in  the 
chemical  time  reaction  of  the  conducting  substances  in  the  nerve. 
The  meaning  of  the  results  is  discussed  at  length,  but  the  most 
important  conchision  reached  is  that  nerve  conduction  cannot  be 
a  purely  physical  ph(;nomenou,  W.  D.  H. 

The  Partition  of  Lecithin  in  the  Animal  Organism.  Joseph 
Nerking  {Blochem.  Zeitsch.,  1908,  10,  193 — ^203). — The  whole  animal, 
or  its  organs,  was  passed  through  a  sausage  machine,  extracted  with 
hot  alcohol,  and  then  with  chloroform  or  ether.  Tlie  residue  of  the 
extract  was  incinerated,  and,  from  the  phosphoric  acid  in  the  ash,  the 
amount  of  lecithin  was  calculated.  In  two  rabbits,  the  total  yield 
was  0'3G%  and  0*4%  of  the  body-weight  respectively.  In  a  hedgehog, 
the  percentage  reached  0"8,  In  other  cases,  the  individual  organs 
were  examined,  and  the  results  are  given  in  tables.  The  large 
percentage  of  lecithin  in  the  hedgehog  was  again  noted,  especially  in 
bone  marrow  and  suprarenals ;  this  is  possibly  related  to  the 
comparative  immunity  against  snake-bite  this  animal  possesses. 

W.  D.  H. 

Influence  of  Salts  and  Non-electrolytes  on  the  Heart. 
Stanley  W.  Benedict  {Amer.  J.  riiysioL,  1908,  2'2,  16-— 31).— 
Experiments  on  sti-ips  of  the  turtle's  ventricle  .siiow  that  certain 
substances  alter  its  irritability  without  inciting  rhythmical  con- 
tractions. The  sodium  chloride  latent  period  represents  the  time 
necessary  to  reach  a  condition  of  tonus  suited  to  rhythmic  activity ; 
it  is  not  caused  by  lack  of  calcium  ions  or  of  oxygen.  The  sodium 
chloride  arrest  is  attributed  to  loss  of  irritability  and  not  to  asphyxia- 
tion. Ijangendorff's  hypothesis  that  the  products  of  activity  act  as 
stimuli  to  ihythmic  action  is  regarded  as  probable.  Excess  of  oxygen 
and  of  dilTusil)le  calcium  compounds  do  not  increase  favourable 
oxidation  as  ]\lartin  considers.  Tlie  anion  prol)al)ly  plays  an  active 
lole  in  the  action  of  salt  solutions  on  lioart  tissue,  but  under  certain 
conditions  non-electrolytes  (sugars)  n^ay  induce  a  .series  of  beats. 

W.  i).  11. 
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The    Extractives    of    Muscular   Tissue.      X.      R.    Krimberg 

(Zeitsch.  physiol.  Chem.,  1908,  55,  466 — 480). — The  main  result  of 
these  investigations  is  to  show  that  the  base  discovered  by  Galewitsch 
and  Krimberg,  and  called  by  them  carnitine,  is  identical  with  the 
base  described  by  Kutscher  under  the  name  of  novaine. 

Meat-extract  solution  was  treated  with  tannic  acid,  and  the  filtrate, 
after  separation  of  tannic  acid,  ckc,  made  alkaline  with  lead  hydroxide 
and  evaporated  to  a  small  bulk  ;  cry.■^tals  separated,  and  the  mother 
liquor  was  then  treated  with  silver  nitrate  and  barium  hydroxide. 
From  the  precipitate,  a  base  was  obtained,  m.  p.  239 — 240°,  whereas, 
according  to  Gulewitsch,  carnosine  has  m.  p.  241 — 245°.  This  is 
apparently  identical  with  Kutscher's  ignotiue. 

From  the  filtrate  from  the  silver  nitrate  and  barium  hydroxide  pre- 
cipitation, a  mixture  of  bases  was  isolated  by  means  of  phosphotungstic 
acid  and  mercuric  chloride  precipitations.  From  this  mixture,  the 
oblitine  was  separated  by  taking  advantage  of  the  relatively  small 
solubility  of  the  platinichloride ;  the  other  bases  were  separated  by 
fractional  precipitation  with  gold  chloride.  The  greater  part  consisted 
of  a  base  agreeing  in  properties  with  carnitine  and  with  the  base 
described  as  novaine.  In  addition,  small  quantities  of  another  base 
were  obtained  from  the  last  fraction  ;  the  composition  of  this  corre- 
sponded with  the  formula  CgHj^OgN.^,  but  it  was  not  identical  with 
lysine.  S.  B.  S. 

Formation  of  Lactic  Acid  and  Carbon  Dioxide  in  Muscle. 
P.  W.  Latham  {BioChem.  J.,  1908,  3,  193— 206).— Theoretical  views 
as  to  the  way  in  which  lactic  acid  and  carbon  dioxide  may  originate 
from  the  protein  of  muscle  during  the  processes  of  contraction  and 
rigor  mortis.  W.  D.  H. 

Chemical  Investigations  on  the  Teeth.  Th.  Gassmann  {Zeitsch. 
])hysiol.  Chem.,  1908,  55,  455 — 465). — The  inorganic  constituents  and 
loss  on  destruction  of  organic  matter  were  estimated.  The  loss  on 
ignition  varied  in  the  diilerent  kinds  of  teeth  investigated  between 
18-33%  and  25-99%;  the  calcium  between  27-23%  and  31-65%.  The 
greater  the  former  number  the  smaller  the  latter.  No  fluorine  could 
be  detected.  S.  B.  S. 

The  Cleavage  Products  of  the  Egg-shell  of  Scyllium 
stellare.  Fritz  Preql  {Zeitsch.  jjhysiol.  Chem.,  1908,  56,  1 — 10). 
■ — One  hundred  parts  of  the  dry  and  ash-free  organic  substance 
of  the  eggshell  of  this  dogfish  yield  glycine,  2*6;  alanine,  3-2; 
leucine  and  ?soleucine,  5-8  ;  proline,  44  ;  phenylalanine,  3  3  ;  aspartic 
acid,  2-3  ;  glutamic  acid,  7-2  ;  tyrosine,  106  ;  lysine,  3-7  ;  arginine, 
3-2;  histidme,  1*7;  tryptophan,  present,  and  cystine,  questionable. 
These  numbers  are  compared  in  a  table  with  the  results  obtained 
from  the  shells  of  Testudo  graeca,  the  mei)ibr(ina  testacea  of  the  hen's 
egg,  with  keratin,  and  with  koilin.  The  figures  are  very  different 
in  each  case;  the  high  percentage  of  tj  rosine  in  the  present  nnaly.-is 
is  striking.  W.  D.  H. 

VOL.   XCIV.    ii.  41 
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Elementary  Analysis  and  Distribution  of  Nitrogen  in 
Various  Egg-shella.  Hans  Buohtala  [Zeitsch.  physio/.  Chem.,  1908, 
56,  II — 17).— The  following  table  contrasts  the  elemeutiry  com- 
position of  the  egg-shells  or  membranes  examined  in  the  following 
animals  : 

Meinbrana 
Scyllium         Pristiurus         Scijllium         Scyllium  testacea  Coluber 

stellare.       melaiiostomis.      canicula.  catulus.  of  hen.  nalrix. 

C     53-92  51-45  53-64  51-50  4878  54-08 

H       7-33  661  6-49  6-51  6-64  7-24 

N     15-08  14-33  14-23  15-34  16-43  16-37 

S        1-44  1-52  1-33  0-88  4-20  0 

The  following  table  gives  the  distribution  of  nitrogen  (Hausmann's 
method) ;  the  ligures  not  in  brackets  give  the  percentage  of  nitrogen 
in  the  material ;  those  in  brackets,  the  percentage  in  relation  to  total 
nitrogen  : 

Ammonia  i\^.       Melanin  N.     Mono-amino  A''.     Di-amino  N. 

Scyllium  stellare 0-7    (5-09)        008(0-56)        10  96(79-66)         2-17(15-8) 

Pristmrus  viel 0-75(5-13)         0-02(0-14)  9-70(66-45)  4-2    (28-8) 

Scyllium  canic 0-64  (4-49)         0-04  (0-2J)  9-21(6419)  4-4    (30-75) 

Memb.  testacea    0-89(6.6)  0-03(0-21)  9-81(72-7)  2-77(20-5) 

W.  D.  H. 

The  Relations  between  Lipoid  Liquefaction  and  Cytolysis. 
Erich  von  Knafkl-Lenz  {Pfliiger's  Archiv,  1908,  123,  279—293).— 
The  experiments  were  carried  out  with  sea-ui-chin  eggs  {Strongylo- 
centrotus  jmrpuraius).  They  were  placed  in  sea-water  to  which  had 
been  added  various  substances,  such  as  the  ordinary  organic  solvents, 
fatty  acids,  chloral  hydrate,  bile  salts,  etc.,  and  then  re-immersed  in 
ordinary  sea-water  and  examined  under  the  microscope  to  determine 
whether  fertilisation,  membrane  formation,  or  cytolysis  had  taken 
place.  The  results  obtained  lead  to  the  conclusion  that  the  essential 
constituent  of  a  cell-membrane  is  not  a  substance  of  a  fatty  nature ; 
that  the  protoplasm  is  rich  in  lipoids,  and  is  an  emulsion  of  these 
substances  with  proteins  ;  that  physical  and  chemical  treatment  of  the 
egg,  which  causes  liquefaction  of  lipoids,  causes  also  cytolysis  ;  that  the 
egg-protein  can  swell  or  be  dissolved  only  after  a  change  in  the  state 
of  aggreg.'ition  of  the  fats,  and  that  cytoly.sis  is  brought  about  by  the 
liquefaction  of  the  lipoid  and  subsequent  imbibition  of  water  by, 
or  solution  of,  the  protein.  All  reagents  which  can  liquefy  the  lipoids 
and  cause  cytolj'sis  of  the  egg  can,  by  short  action  and  suitable 
concentration,  lead  to  the  formation  of  membranes  (fertilisation 
membranes).  The  results  thus  confirm  Loeb's  hypothesis  that 
membrane  formation  is  due  to  lipoid  liquefaction.  S.  B.  S, 

Excess  of  Chlorides  in  Lymph.  Anton  J.  Carlson,  J.  R  Greek, 
and  A.  15.  Luckhaudt  {Amer.  J.  Physiol,  1908,22,  91— 103).— Lymph' 
coiitains  more  chlorides  than  serum  ;  the  osmotic  pressure  of  the  neck 
lymph  of  the  dog  is  higher  than  that  of  the  serum,  but  anavsthesia 
produced  by  ether  or  by  chloroform  reverses  this  osmotic  relation.  The 
excess  of  chlorides  is  more  than  auflicient  to  account  for  the  difference, 
and  it  renders  filtration  and  transudation  theoiies  of  lymph-forma- 
tion untenable.     The  explanation  of  the  excess  is  to  be  sought  in  the 
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relation  of  the  lymph  to  the  tissues  rather  than  in  the  I'elation  of  the 
lymph  to  the  blood.  W.  D.  H. 

Lymphagogue  Action  of  Lymph.  Anton  J.  Carlson,  J.  R. 
Greer,  and  F.  C.  Becut  (Amf.r.  J.  Physiol.,  1908,  22,  104—115).— 
Injection  of  lymph  intravenously  increases  the  flow  of  lymph  from  the 
thoracic  duct.  There  is  also  an  increase  from  the  neck  lymphatics, 
but  the  experimental  evidence  of  this  is  not  so  clear.  Among  the 
views  advanced  to  explain  this,  the  hypothesis  is  put  forward  that  a 
lymph-forming  hormone  is  produced  in  the  tissues.  The  formation  of 
lymphatic  lymph  and  tissue  lymph  do  not  always  run  parallel ;  thus 
activity  of  the  salivary  glands  and  pancreas  do  not  always  increase  the 
lymph  flow  from  those  organs.  W.  D.  H. 

Comparative  Investigations  on  the  Elimination  of  Iodine 
after  Administration  of  Potassium  Iodide  and  Saiodin.  Emil 
Abderhalden  and  Karl  Kautzsch  {Chem.  Zentr.,  1908,  i,  874; 
from  Zeitsch.  exper.  Path.  Ther.,  1907,  4,  716—719.  Compare 
Basch,  this  vol.,  ii,  521). — Saiodin  [the  calcium  salt  of  iodobehenic 
acid,  (C2.2H^.202l)2Ca)]  does  not  undergo  scission  after  treatment  either 
with  steapsin,  gastric  juice,  or  pancreatic  and  gastric  juices.  After 
administration  of  the  drug,  alkali  iodides  were  sought  for  in  the  fseces 
to  determine  whether  such  substances  had  been  excreted  by  the 
.intestine.  They  were  not  found,  but  the  iodine,  after  full  absorption 
of  the  saiodin,  can  be  detected  in  the  ui'ine.  The  rate  of  excretion, 
however,  is  very  much  retarded  when  compared  with  that  which  follows 
the  administration  of  potassium  iodide.  S.  B.  S. 

Excretion  of  Bromides  by  the  Kidney.  Worth  Hale  and 
Casriel  Fishman  {Amer.  J.  Physiol,  1908,  22,  32— 42).— After  a 
single  dose,  the  excretion  of  bromides  is  much  delayed,  but  the  delay 
is  less  after  successive  doses.  Iodides  are  excreted  more  rapidly.  The 
excretion  of  calcium  bromide  and  sodium  bromide  occurs  at  the  same 
rate.  The  amount  of  diuresis  holds  no  absolute  relation  to  the  amount 
of  bromide  excreted.     The  observations  were  made  on  man. 

W.  D,  H. 

The  Elimination  of  Alanine  by  the  Urine.  Theodor  Brugsch 
and  Kahel  Hirsch  {Chem.  Zentr.,  1908,  i,  874;  from  Zeitsch.  exper. 
Path.  Titer.,  1907,  4,  947— 948).— The  authors  maintain  the  correct- 
ness of  their  statement,  despite  Oppenheimer's  adverse  criticism 
(Abstr.,  1907,  ii,  900),  that  the  assimilation  limits  of  c/Z-alanine  during 
starvation  are  far  below  the  normal.  S.  B.  S. 

The  Elimination  of  Conjugated  Glycuronic  Acid  in  the 
Bile.  Manfred  Bial  {Chem.  Zentr.,  19U8,  i,  1076;  from  Zentr. 
Physiol.,  1908,  21,  751 — 756).— The  separation  of  conjugated  glycuro- 
nates  by  means  of  the  bile  constitutes  a  specific  secretion,  and,  under 
certain  conditions,  considerable  quantities  of  paired  glycuronates  are 
elimiuated  in  this  way  instead  of  by  the  urine.  S.  B.  S. 

Origin  of  Uric  Acid  and  its  Relation  to  Digestion.  Theodor 
Brugsch  and  Alfred  Schittenhelm  {Chem.  Zentr.,  1908,  i,  873  ; 
from    Zeitsch.    exper.  Path.   Ther.,  1907,  4,   761 — 768). — The  authors 
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controvert  Hirschstein's  view  {Arch,  exj^t-  Pcith.  Pharm.,  1907,  57, 
229),  according  to  which  at  least  70%  of  the  uric  acid  excreted  is 
due  to  digestion  processes,  and  therefore  appears  in  the  urine  after  a 
purine-free  diet.  They  hold  rather  that  the  principal  part  of  the  uric 
acid  and  purine  compounds  is  due  to  destruction  in  the  organism 
resulting  from  the  ordinary  processes  of  life.  S.  B.  S. 

Glycogen  in  Mouse  Tumours.  M.  Haaland  (J.  Path. 
Bad.,  1908,  12,  439). — There  was  found  to  be  no  relation  between 
the  amount  of  glycogen  and  the  rate  of  growth  in  mouse  tumours  as 
was  stated  to  be  the  case  by  Brault.  W,  D.  H. 

Influence  of  Cold  and  Exercise  on  Sugar  Excretion  in 
Phloridzin  Glycosuria.  Graham  Lusk  {Avier.  J.  Physiol.,  1908, 
22,  163 — 173). — Liithje  states  that  in  pancreatic  diabetes,  external 
cold  raises  the  excretion  of  sugar  ;  this  conclusion  is  doubtful,  and  has 
been  criticised  previously  by  others.  In  phloridzin  glycosuria,  the 
dextrose :  nitrogen  ratio  is  unchanged  by  feeding  on  fat,  by  the 
application  of  cold,  or  by  mechanical  work.  All  this  proves  that 
sugar  is  derived  from  pi'otein  and  not  from  fat.  Misstatements 
regarding  the  magnitude  of  the  dextrose  :  nitrogen  ratio  made  by 
others  are  corrected.  W.  D.  H. 

Production  of  Sugar  from  Glutamic  Acid  Ingested  in. 
Phloridzin  Glycosuria.  Graham  Lusk  {Amer.  J.  Physiol.,  1908, 
22,  174 — 178). — Subcutaneous  injection  of  glutamic  acid  in  phloridzin 
glycosuria  (in  a  dog)  raises  the  output  of  sugar.  The  results, 
which  are  stated  in  the  form  of  tables,  support  the  author's  previously 
expressed  views  on  carbohydrate  metabolism.  j  W.  D.  H. 

Effect  of  Potassium  Iodide  on  Ptyalin.  C.  H.  Neilson  and 
0,  P.  Terry  {Amer.  J.  Physiol,  1908,  22,  43— 47).— The  addition  of 
small  quantities  of  potassium  iodide  to  saliva  increases  the  amount 
of  maltose  formed.  When  the  drug  is  given  by  the  mouth  and  the 
saliva  collected,  the  secretion  has  its  aniylolytic  power  increased, 
except  in  a  few  patients  in  whom,  for  some  reason,  no  potassium  iodide 
appeared  in  the  saliva.  W.  D.  H. 

Action  of  Lactic  Acid  on  the  Isolated  and  Surviving 
Heart  of  Mammals.  E.  Louis  Back.man  {Chem.  Zentr.,  19'>8, 
i,  1076;  from  Skand.  Arch.  Physiol.,  1908,  20,  162— 196).— The 
action  was  investigated  by  means  of  the  method  of  Laugeiidorff 
and  Locke  with  Gothlin's  .solution  (063%  NaCI,  0'025%  CaClj,  0-05% 
KCl,  and  30%  NaHClOg)  as  perfusion  mediuui.  In  addition  to  a 
general  vasodilatation,  two  special  actions  were  noticed,  namely,  a 
muscular  paralysis  with  low  concentration,  and  a  stimulating  action 
on  the  motor  giinglia  of  the  heart  with  more  concentrated  solutions 
(0'25  —  0'5%  solutions);  they  confirm  Kauke's  hypothesis  that  lactic 
acid  is  a  cause  of  peripheral  fatigue.  S.  B.  S. 

Action   of  Digitalis  and  Strophanthus  on  the  Circulation. 

Carl  Tigkrstkdt  {(Jhem.  Zentr.,  1908,  i,  1077  ;  from  ^Skaiid.  Arch. 
J'hysiol.,  1908,  20,  115^167). — Measurements  of   blood  pressure  and 
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volume  lead  to  the  conclusion  that  the  increased  pressure  produced 
by  digitalis  and  strophanthus  is  mainly  due  to  contraction  of  the 
vessels.  No  distinct  difference  could  be  detected  between  the  be- 
haviour of  digitalis  and  strophanthus.  S.  B.  S. 

The  Behaviour  of  Salicin  in  the  Normal  and  Diabetic 
Organism.  Kaoru  O.mc  {Biocliem.  Zeitsdt.,  1908,  .10,  258 — 263). — 
Ttie  alimentary  canal  contains  no  ferments  which  act  on  salicin,  but 
tlie  liver  and  kidney  of  herbivora  (rabbit,  sheep,  ox,  pig)  contain  an 
emulsin  which  can  be  demonstrated  by  the  use  of  extracts  of  those 
organs.  In  carnivora  and  man,  this  action  is  either  slight  or  absent. 
In  dogs,  however,  after  extirpation  of  the  pancreas,  the  emulsin  action 
occurs  in  liver  extracts.  W.  D.  H. 

Excretion  of  Ethereal  Sulphates  after  giving  Salicin  to 
Normal  and  Diabetic  Dogs.  Chasaburo  Kusumoto  (Biochem. 
Zeitsch.,  1908,  10,  264 — ^274). — In  herbivora  (rabbits),  the  administra- 
tion of  salicin  by  the  mouth  or  under  the  skin  causes  the  excretion  of 
salicylic  acid  and  an  increase  in  the  ethereal  sulphates  of  the  ui'ine. 
In  normal  dogs,  this  is  more  marked,  especially  when  the  drug  is  given 
by  the  mouth.  At  least  10%  of  the  amount  given  is  acted  on  by  the 
emulsin  of  the  tissues.  In  dogs  deprived  of  the  pancreas,  this  is 
usually  increased.  W.  D.  H. 

Atoxyl  and  Aniline  Poisoning.  Ferdinand  Elumenthal  and 
Friedrich  Herschmann  {Biochem.  Zeitsch.,  1908,  10,  240 — 244). — 
The  toxic  effects  of  atoxyl  have  been  attributed  by  some  to  arsenic 
and  by  others  to  aniline  poisoning.  The  latter  view  is  rendei'ed 
unlikely  by  the  discovery  that  neither  aniline  nor  ^-aminophenol- 
sulphouic  acid  can  be  detected  in  the  urine  after  administration  of 
atoxyl.  The  drug  is  apparently  excreted  in  the  form  of  a  closely- 
allied  derivative  still  containing  both  arsenic  and  the  amino-group. 

G.  B. 
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Reservoir  for  Storing  Aseptic  Liquids.  Louis  Gaucher  {Ann. 
Chim.  anal.,  1908,  13,  212— 214).— The  reservoir  (flask,  or  Woolf's 
bottle,  with  a  syphon)  is  made  entirely  of  glass  without  corks,  and  is 
so  arranged  that  no  air  can  enter  without  first  having  been  filtered 
through  a  "layer  of  cotton-wool.  For  details  of  construction,  the 
illustrations  in  the  original  should  be  consulted.  L.  de  K. 

Behaviour  of  Algas  to  Salts  at  Certain  Concentrations. 
T.  Takeuchi  {Ball.  Coll.  Agr.  Tokyo,  1908,  7,  623— 629).— Solutions 
of   potassium  nitrate,  chloride   and  sulphate,  mono-  and  di-potassium 
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phosphate,  the  corresponding  salts  of  sodium,  and  calcium  chloride 
and  nitrate  were  employed  in  equal  molecular  and  equivalent  con- 
centrations, the  standard  solution  being  a  1/10  gram-mol.  solution  of 
potassium  nitrate.  Threads  of  S-piroyyra  nitida  were  kept  in  the 
solutions  at  8—20°. 

Potassium  nitrate  (1-01%)  killed  all  the  cells  in  eight  days.  In  the 
corresponding  calcium  nitrate  solution,  the  cells  remained  healthy 
much  longer,  and  even  in  2  "46%  solutions  most  cells  seemed  normal 
after  two  weeks. 

Taken  altogether,  th^  results  show  that  calcium  salts,  at  moderate 
concentrations,  are  less  injurious  than  equivalent  amounts  of  sodium 
and  potassium  salts.  The  injurious  action  of  magnesium  salts  can 
only  be  completely  overcome  by  calcium  and  not  by  sodium  or 
potassium  salts.  N.  H.  J.  M. 

Galvanotropism  in  Bacteria.  James  Francis  Abbott  and 
Andrew  Creamore  Life  {Amer.  J.  Fhysiol.,  1908,  22,  202 — 206). — 
Termo,  subtilis,  and  typhus  bacilli  in  a  neutral  medium  form  definite 
gatherings  at  the  cathode,  an  extremely  weak  cui-rent  being  used.  If 
grown  in  acid  media,  this  response  is  intensified.  In  alkaline  media, 
they  gather  at  the  anode.     Bacteria  killed  by  heat  show  no  response. 

W.  D.  H. 

The  Decomposition  of  Amino-acids  by  Bacillus  proteus 
vulgaris.  Paul  Naaviasky  {Arch.  Hygiene,  1908,  QQ,  209 — 243). — 
The  decomposition  products  obtained  by  the  action  of  B.  proteus 
vulgaris  on  various  amino-acids  were  investigated,  and  in  certain 
casts  determined  quantitatively.  Not  all  amino-acids  are  readily 
attacked  by  the  bacillus.  The  following  acids,  which  were  investigated, 
are  arranged  in  order  according  to  the  readiness  with  whicli  they  are 
attacked,  the  most  easily  decomposable  being  placed  first ;  aspariic 
acid,  leucine,  aminovaleric  acid,  phenylalanine,  tyiosine,  arginine, 
creatine,  glycine,  alanine.  In  the  cases  of  Z-proline  and  glutamic 
acid,  the  decomposition  is  due  entirely  to  respiration. 

Asparagine  is  readily  decomposed  into  succinic  and  acetic  acids, 
ammonia,  and  carbon  dioxide.  This  decomposition  can  also  be  brought 
about  by  dead  bacteria,  although  slowly  and  incompletely  ;  the  rate 
of  decomposition  is  pi'oportional  to  the  acting  mass  of  the  bacteria. 

Aminovaleric  acid  yields  as  a  decomposition  product,  butyric  acid, 
and  leucine  yields  amyl  alcohol.     The  decomposition  of  the  Litter  may 
be  represented  by  tlie  following  equations  : 
CHMe2-CH2-CH(NH2)-C02U  +  HgO  = 

CHMo2-CH2-CH(OH)-CO..H  +  NH3 ; 
CHMe2-CH2-CH(OH)-C02H  = 

CHMe.,-0H./CIl2-C0.,n  +  CHMe2-CH.,-CO-C02H  ; 
CHMe2-CH2-CO-C02H  =  CHMea'CH^-CHO  +  CO^;  2UIlMe2-Cll2-CHO 
+  H2O  =  CHMeg-CHg-OHg-OH  +  CHMe2-CH2-002H.  S.  B.  S. 

Nitrification  in  Black  Soils.  Influence  of  Different  Factors 
on  Nitrification  and  the  Amounts  of  Nitrates  in  the  Soil 
at  Different  Times  of  the  Year.  W.  Sasanokf  (./.  exper.  LanUw., 
1907,  8,   35 — 38). — Whilst    the   black  soils   of   Russia   are    greatly 
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benefited  by  superphosphate,  sodium  nitrate  is  only  required  in  very 
small  quantities.  It  is  shown  that  in  the  Spring  the  soil  may  contain 
very  small  amounts  of  nitrates ;  in  such  cases,  applications  of  8  to 
30  kilos,  of  sodium  nitrate,  not  sown  broadcast,  but  drill-sown  below 
the  seed,  enable  the  plants  to  make  a  start.  Later  on,  nitrification  is 
sufficiently  rapid  for  the  requirements  of  the  crop. 

In  order  to  promote  the  accumulation  of  nitrates  in  the  soil,  it 
is  shown  that  suitable  tillage,  at  the  proper  time,  is  of  great 
importance.  Farmyard  manure  was  found  to  be  of  little,  if  any,  use, 
whilst  undecomposed  organic  matter,  such  as  straw,  hindered  nitrifi- 
cation at  first.  Green  manuring  with  leguminous  and  other  crops 
has  no  appreciable  effect  on  nitrification,  and  has  the  disadvantage 
that  the  growing  crop  disperses  the  moisture  of  the  soil  and  takes  up 
the  nitrates,  N,  H.  J.  M. 

Inoculation  Experiments  with  Azotobacter.  Jacob  0.  Lipman 
and  Percy  E.  Brown  (28«/t  Ann.  Rep.  New  Jersey  State  Agric.  Exper. 
Stat.,  1906 — 1907,  141 — 170). — Successive  gramineous  crops  (oats, 
maize,  rye,  maize,  rye,  and  maize)  were  grown  in  sixty  large  cylinders 
containing  sandy  loam  both  without  manure  and  with  calcium 
carbonate,  ba^ic  slag,  farmyard  manure,  calcium  carbonate  +  farmyard 
manure,  and  the  same  as  the  last  with  basic  slag  in  addition.  One  series 
was  without  inoculation,  and  the  others  with  Azotobacter  Vinelandii  B,nd 
A.  Beijerincki  respectively.  The  soils  were  manured  and  inoculated 
the  first  time  about  a  year  before  the  first  seeds  were  sown,  and 
the  inoculation  was  repeated  later  on.  The  rye  crops  (green)  were 
dug  in  each  time. 

The  results  obtained  with  the  first  crop  showed  on  the  whole 
greater  yields  of  dry  matter  and  nitrogen  without  than  with  inocula- 
tion. An  examination  of  the  soil  then  showed  that,  whilst  Azotobacter 
Beijerincki  was  abundant  and  vigorous  in  the  pots  manured  with 
calcium  carbonate  and  dung,  most  of  the  bacteria  had  either  become 
feeble  or  failed  altogether  in  the  other  pots.  The  soil  conditions 
would  seem  to  be  more  unfavourable  for  A.  Vinelandii,  which  is  much 
less  abundant  than  A.  Beijerincki  in  the  soils  of  New  Brunswick  (N.  J.), 
than  for  A.  Beijerincki.  The  second  crop  (maize)  gave  somewhat  similar 
results  as  the  first,  whilst  the  third  crop  (rye)  gave  greater  yields 
in  the  inoculated  than  in  the  uninoculated  pot-;.  Taking  the  whole 
series,  however,  the  final  results  showed  no  benefit  from  iuoculatiou, 
whilst,  as  regards  the  soils  themselves,  there  was  sometimes  a  gain  and 
sometimes  a  loss  of  nitrogen  irrespective  of  inoculation. 

Treatment  with  carbon  disulphide  before  the  fifth  crop  had  no 
immediate  uniform  effect,  but  it  seemed  to  benefit  the  sixth  crop. 

N.  H.  J.  M. 

Formation  and  Diappearance  of  Acetaldehyde  under  the 
Influence  of  Yeasts.  Augusts  Trillat  and  Sauton  {Compt.  re^uL, 
1908,  146,  996—999). — When  baker's  pressed  yeast  is  vigoroui^ly 
stii-red  with  dilute  alcoliol  for  several  hours  with  free  access  of 
oxygen,  acetaldehyde  can  be  separated  by  distillation  (1 — 2  "5%  of  the 
alcohol   employed).     The   action  is   primarily  a  vital   one.     At   the 


616  ABSTRACTS   OF   CHEMICAL   PAPERS. 

same    time,   acetaldehyde   disappear-s   fairly    rapidly    when    added    to 
yeast  in  dilute  alcohol.  G.  B, 

Effect  of  Temperature  on  the  Respiration  of  Apples. 
Fked.  W.  Morse  {J.  Amer.  Chem.  Soc,  1908,  30,  876— 881).— Apples 
undergo  chemical  changes  twice  or  three  times  as  fast  with  a  rise  of 
temperature  of  10°  between  0°  and  20°.  Respiration  and,  consequently, 
destruction  of  cell  tissues  goes  on  at  low  temperatures,  and  the  keeping 
quality  of  apples  is  therefore  limited  even  in  cold  storage. 

K.  H.  J.  M. 

The  Liberation  of  Carbon  Dioxide  by  Dead  Parts  of  Plants. 
A.  J.  Nabokich  {Ber.  deut.  hot.  Ges.,  1908,  26a,  324 — 332). — In  a 
high  vacuum,  seeds,  seedlings,  and  various  other  plant  objects 
gradually  give  off,  after  death,  not  inconsiderable  quantities  of 
carbon  dioxide.  This  liberation  of  carbon  dioxide  is  independent 
of  ferments  or  bacteria,  and  also  of  the  manner  in  which  the  plant 
has  been  killed  (whether  by  freezing,  heating,  boiling  acids,  or  super- 
heated steam). 

Aerobic  cultures  of  fuogi  set  free  ammonia,  which  is  retained 
by  the  carbon  dioxide  of  respiration  as  ammonium  carbonate,  and  is 
slowly  set  free  in  anaerobic  life  by  the  organic  acids  formed  under 
such  conditions ;  this  slow  liberation  of  carbon  dioxide  simulates 
intramolecular  respiration.  G.  B. 

Influence  of  Didymium  [and  Glucinum]  on  Plants.  C. 
Kanomata  {BulL  Coll.  Agr.  Tokyo,  1908,  7,  637— 640).— Barley  was 
grown  in  pots  containing  10  kilograms  of  loamy  soil,  manured  with 
minerals  and  potassium  nitrate.  Three  pots  received,  in  addition, 
0"01,  01,  and  0-5  gram  of  "  didymium"  nitrate  (the  unve[)arated  salts 
of  praseodymium  and  neodymium)  previously  neutralised  with  sodium 
hydroxide.  The  plants  grown  with  O'Ol  gram  of  "didymium" 
nitrate  showed  a  considerable  increase  in  total  weight  (17  5%),  and  in 
the  weight  (42*4%)  and  numl)er  of  ears,  as  compared  with  the  control 
pot,  whilst  the  larger  applications  diminished  the  yield.  A  similar 
stimulating  effect  was  observed  when  neutrali.>-ed  "didymium"  nitrate 
was  applied  to  mustard,  Raphamis  sativus  radicula,  and  tobacco  at 
the  rate  of  1  per  million  of  soil. 

The  increase  in  the  three  last  e'cperiraents  amounted  to  13"7%  with 
mustard,  270%  with  Iia/)hanus,  and  32  1%  with  tobacco. 

Glucinum  nitrate  neutralised  with  sodium  hydroxide,  when  applied 
to  oats  at  the  rate  of  10  per  million  of  soil,  had  no  decided  effect  (the 
yield  of  fresh  substance  was  A'o%  higher  than  in  the  control  pot), 
whilst  larger  amounts  (100  and  500  per  million)  reduced  the  yield. 

N.  11.  J.  M. 

Oxydases  in  India-rubber.  David  Spence  {liio.-Chfm.  ./.,  1908, 
3,  165 — 181). — The  observations  recorded  show  that  the  darkening  of 
raw  rubber  is  due  to  an  oxyda.se  associated  with  the  protein  or  so-called 
insoluble  constituent  of  the  rubber.  Whether  it  is  responsible  for 
other  changes  which  occur   on   keeping  (decompo.sition,  itc),   further 
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woik  will  determine.  The  ferment  is  jirobably  reversible  in  its  action, 
and  it  is  suggested  that  the  function  of  caoutchouc  in  the  latex  is  not 
merely  protective  to  the  plant,  and  that  the  latex  does  not  merely 
serve  as  a  re.-erve  store  for  water  ;  caoutchouc  itself  is  probably  a 
reserve  food-stuff  for  the  plant.  W.  D.  H. 

Toxic  Substance  Excreted  by  the  Roots  of  Plants.  F. 
Fletcher  [Mevi.  Dept.  Agric.  India;  Bot.  Ser.,  1908,  2,  No.  3). — Plot 
experiments  were  made  in  which  sorghum,  cajanus,  cotton,  and  sesamum 
were  grown  next  to  each  of  the  others  and  next  to  fallow.  Taking 
the  yield  of  the  outside  rows  next  to  fallow  as  100,  the  differences 
in  the  middle  rows  of  each  plot  and  of  the  outside  rows  next  to  the 
plots  bearing  the  other  crops  are  assumed  to  indicate  depression  of 
yield  due  to  a  toxic  substance  secreted  by  its  own  roots  and  by  the 
roots  of  the  other  plants.  A  farther  experiment  is  described  in  which 
cotton  and  sorghum  were  grown  in  alternate  rows  two  feet  apart.  The 
results  show  great  regularity,  and  the  conclusions  are  drawn  (1)  that  all 
plants  excrete  a  substance  which  is  toxic  to  themselves  and  to  other 
plants;  (2)  that  different  crops  excrete  varying  amounts  of  the  substance, 
and  (3)  that  the  sens^itiveness  of  different  crops  to  the  same  amount  of 
the  poison  varies. 

Water  culture  experiments  were  made  with  the  above  plants  and 
with  wheat  and  grain  in  addition,  each  plant  being  grown  in  water 
previously  used  for  the  same  plant  and  for  each  of  the  others.  Gram, 
water  was  found  to  be  the  most  toxic,  then  sesamum,  wheat,  cotton, 
cajanus,  and  sorghum  water.  The  strength  of  the  solution  is,  of 
coui'se,  arbitrary  ;  the  regulai-ity  of  the  results  indicates,  however,  that 
the  toxic  substance  is  the  same  in  all  plants. 

As  regards  the  amount  of  toxic  substance  produced,  the  solution  in 
which  ten  cotton  plants  (weighing  0*4  gram  when  air  dry)  were  grown 
gave  with  potassium  sulphate  a  precipitate  weighing,  when  dry, 
0"21  gram.  The  substance  seems  to  be  an  alkaloid  (the  base  itself,  not 
a  salt)  which  differs  from  the  commoner  alkaloids  in  being  sparingly 
soluble.  Its  toxic  tffect  is  corrected  by  tannic  acid,  and  it  is  usual 
to  manure  spice  gardens  and  rice  fields  with  leaves  containing  tannic 
acid.  N.  H.  J.  M. 

Composition  of  Rice  Straw.  T.  Takeuchi  {Bull.  Coll.  Ayr. 
Tohjo,  1908,  7,  619 — 621).-— Analyses  of  two  samples  of  straw 
(1)  from  a  favourable  harvest  and  (2)  from  a  poor  harvest  give  the 
following  results  : 


Starch, 

Dry 

Crude 

Crude 

Dex- 

Sue-       herai-    Pentos- 

Criide 

nittter. 

.V. 

fat. 

fibre. 

trose. 

rose.   celluloses,    ans. 

ash. 

SiOj. 

1.   87-69 

0-97 

1-36 

31-16 

2-25 

0-79       14-86       14-28 

11-42 

5-39 

2.  90-15 

1-48 

1-65 

28-72 

3-28 

0-96       18-75       16-55 

12-35 

6-13 

N.  H.  J.  M. 


Continuous  Growth  of  Peas  on  the  Same  Soil.  Shigehiro 
Suzuki  {Bull.  Coll.  Agr.  Tokyo,  1903,  7,  575— 577).— Experiments 
with  peas  grown  for  four  years  in  succession  in  the  same  humous  loam 
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with  mineral  and  nitrogenous  manures  failed  to  give  any  indications 
of  pea-sickness.  The  yield  tended  rather  to  increase.  Very  few 
nodules  were  found  on  the  roots  of  the  plants. 

Heating  the  soil  in  steam  at  100°  for  four  hours  oa  three  consecutive 
days  had  practically  no  effect  on  the  yield. 

The  conclusion  is  drawn  that  pea-  and  clover-sickness  may  be 
sometimes  due  to  deficiency  of  phosphoiic  acid  in  the  soil,  and  some- 
times to  want  of  potash,  as  suggested  by  Gedroiz  (/.  exper.  Landw., 
1908,8,61).  -  N.  H.  J.  M. 

Behaviour  of  Onions  to  Stimulants.  I.  Namba  (Bull.  Coll. 
Agr.  Tbliyb,  1908,7,635 — 636). — Addition  of  01  gram  of  manganese 
sulphate  to  8  kilograms  of  soil,  corresponding  with  22  kilos,  per 
hectare,  increased  the  yield  of  onions  (leaves,  bulbs,  and  roots)  59*2%, 
whilst  0'2  gram  gave  an  increase  of  34'2%. 

Sodium  fluoride  applied  at  the  rate  of  2- 2  kilos,  per  hectare 
(0-01  gram  in  8  kilos,  of  soil)  increased  the  yield  80-2%.  With  0-05 
and  0"2  gram,  the  increase  was  reduced  to  31*5  and  7"8%  respectively. 

jsr,  H.  J.  M. 

Cultivation  of  Sugar-Beet.  Potassium  Manuring  of  Beet 
Soils.  E.  Saillard  {Biecl.  Zentr.,  1908,  37,  426—427;  from  J'. 
d'Agric.  Prat.,  1907,  i,  454). — Determinations  of  sugar,  potassium,  and 
sodium  in  sugar-beet  from  all  parts  of  France  where  they  are  grown 
showed  that  with  diminished  percentages  of  sugar  there  is  a  regular 
increase  in  the  sodium  expressed  as  percentage  in  the  portion  of  the 
a^h  soluble  in  hydrochloric  acid.  The  potassium  was  found  to  vaiy 
very  slightly.  Roots  containing  16 — 17%  of  sugar  contained  3  6%  K.,0 
and  5%  Na.,0  in  the  ash  (excluding  insoluble  portion),  whilst  roots  with 
8—11%  of  sugar  contained  38%  K.p  and  17-5%  Na/)  in  the  ash.  The 
paralysing  action  of  sodium  is  shown  by  results  obtained  near  the  sea,, 
where  it  is  impossible  to  grow  roots  with  high  percentages  of  sugar. 
In  manuring  sugar-beet,  sodium  nitrate  should  be  employed  in 
moderation.  The  following  manures  are  recommended  :  superphos- 
phate, 300 — 500  kilos.  ;  potassium  (as  sulphate,  chloride,  or  kainite), 
75  —  90  kilos. ;  nitrogen  (as  sodium  nitrate),  25 — 40  kilus.  per  hectare, 
and  the  rest  of  the  nitrogen  in  an  organic  form,  as  farmyard  manure, 

N.  H.  J.  M. 

Experiments  with  Different  Varieties  and  on  the  Storage 
of  Mangolds.  JJouwk  Sjoi.lema  and  O.K.  van  Daalen  (Versluyen 
Landbonwkund .  Onderzoek  Rijkslandbonwproefstat.,  1907,  No  2,  31 — 49. 
Compare  Miller,  Abstr.,  1900,  ii,  430;  J.  Hoy.  Agric.  Sac,  1902, 
63,  135). — Experiments  were  made  with  fourteen  varieties  of 
mangolds,  mvnured  with  superphosphate  only  and  grown  in  rows 
50  cm.  apart,  the  distances  in  the  rows  being  40  and  50  cm.  respectively. 
Determinations  of  total  weight,  dry  matter,  and  sugar  were  made  in 
October,  when  the  crop  was  taken  uj),  and  also  in  the  clamped  roots 
in  January  and  in  April, 

The  weight  of  the  roots  was  greatest,  as  well  as  the  average  yield 
of  sugar,  in  the  case  of  the  roots  grown  40  cm.  apart. 
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In  January  the  average  loss  in  weight  was  2%,  and  in  the  case  of 
the  varieties  containing  the  lowei*  percentages  of  sugar,  about  15%  of 
sucrose  was  converted  into  reducing  sugar.  Inversion  was  slower  in 
the  case  of  the  roots  containing  high  amounts  of  sugar. 

In  April  there  was  a  further  loss  of  about  1%  in  the  weight  of  the 
roots,  and  the  amount  of  reducing  sugar  increased  to  2 — 3%,  although 
in  some  cases  it  remained  below  1%. 

The  average  loss  of  dry  matter  from  October  to  April  was  9*35%  ; 
the  greatest  loss  was  20 '6%,  and  in  two  cases  there  was  a  slight  gain. 
The  loss  of  sugar  amounted  in  some  cases  to  more  than  1 0%. 

N.  H.  J.  M. 

Manurial  Experiments  on  Mangolds  with  Calcium  Cyan- 
amide  and  Sodium  Nitrate.  S.  Kloppel  {Bied.  Zentr.,  1908,  37, 
386—391;  from  Fii/dmg's  Landw.  Zeit,  1907,56,  535).— Field 
experiments  with  six  varieties  of  mangolds  resulted,  in  each  case,  in 
higher  yields  of  dry  matter  and  sugar  when  manured  with  calcium 
cyanamide  Aan  with  sodium  nitrate.  The  results  are  partly 
attributed  to  frequent  rain  and  consequent  washing  of  sodium  nitrate 
into  the  subsoil.  N.  H.  J.  M. 

Occurrence  of  Cyanogenetic  Glucosides  in  Feeding- 
stuffs.  Thomas  A.  Henry  and  Samuel  J.  M.  Auld  (/.  Soc.  Chem. 
Ind.,  1908,  27,  428 — 433).— Since  it  has  been  found  that  many  plants 
which  are  used  as  feeding-stuffs  contain  cyanogenetic  glucosides 
(Dunstan  and  Henry,  Abstr.,  1901,  i,  39,  647;  1902,  ii,  578  ;  1904^ 
i),  71;  1907,  i,  1063;  1907,  ii,  983;  Dunstan,  Henry,  and  Auld, 
Abstr.,  1906,  ii,  794,  795;  1907,  ii,  572),  it  has  been  considered 
desirable  to  record  the  amounts  of  hydrogen  cyanide  yielded  under 
different  conditions  and  to  describe  the  methods  employed  in  their 
estimation.  In  addition  to  giving  this  information,  the  present  paper 
introduces  certain  new  facts. 

It  has  been  found  that  when  these  plants  are  ground  and  macerated 
with  water,  the  amount  of  hydrogen  cyanide  developed  does  not 
correspond  with  the  quantity  which  would  be  produced  by  the  total 
decomposition  of  the  glucoside  present.  This  is  due  to  the  inhibiting 
action  exerted  by  the  dextrose  produced  during  the  hydrolysis. 

Two  samples  of  linseed  cake  which  wei'e  examined  furnished  0032 
and  0"045%  of  hydrogen  cyanide.  It  has  been  observed  that  some  white 
varieties  of  the  seeds  of  Fhaseolus  lunatus  yield  hydrogen  cyanide. 
Traces  were  obtained  from  certain  French  haricots,  from  0  026  to 
0068%  from  some  Ceylon  varieties,  and  0-002%  from  "  butter  beans." 
In  the  case  of  the  bitter  cassava,  the  green  branches  did  not  yield  any 
hydrogen  cyanide,  the  stem  furnished  0-007%,  and  the  whole  tubers, 
0-013%.  The  stem  of  the  sweet  cassava  gave  0'005%,  the  whole  tubers, 
0-014%,  the  rind  of  the  tubers,  0-040%,  and  the  inner  portion,  0  007%. 

E.  G. 

Effects  of  Feeding  with  Maize.  Certain  Properties  of 
Zein.  I.  SiLVESTRO  Baglioni  {Alti  R.  Accad.  Lincei,  1908,  [v],  17, 
i,  609 — 617). — The  author  discusses  the  work  of  Paladino-IJlandini 
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{Arch.  farm.  sper.  ecc,  1907,  6,  57),  Bezzola  {Zeitsch.  Hygiene,  1907, 
56,  75),  Scheuneit  and  Gi-immer  (Abstr.,  1906,  ii,  239),  and 
Szumowski  (Abstr.,  1902,  ii,  674)  on  zein  or  maize  as  a  food-stuff,  and 
on  its  action  in  causing  the  disease  termed  pellagra. 

Zein  yields  relatively  large  proportions  of  phenylalanine  and 
tyrosine  when  decomposed,  and  free  phenolic  compounds  can  often  be 
detected  in  maize  which  has  been  attacked  by  moulds  or  other  micro- 
organisms. If  zein,  suspended  in  water,  is  treated  with  potassium 
hydroxide  and  copper  sulphate  solutions,  the  violet  biuret  coloration 
only  appears  after  a  few  minutes ;  if,  however,  the  zein  is  first  treated 
for  a  short  time  with  potassium  hydroxide  solution,  it  yields  the 
coloration  immediately  the  copper  sulphate  solution  is  added.  The 
delay  in  the  appearance  of  the  reaction  is  occasioned  by  the  insoluble 
zein  requiring  to  be  degi-aded  into  simpler  proteoses  by  the  action  of 
the  potassium  hydroxide  (compare  Dennstedt  and  Hassler,  Abstr., 
1906,  i,  916). 

The  digestion  of  zein  by  infusions  of  the  pancreas  or  intestinal 
mucus  of  the  dog  or  hog,  or  by  commercial  pepsin  preparations, 
proceeds  slowly  and  with  difficulty.  In  no  case  did  the  zein  undergo 
complete  solution,  possibly  owing  to  the  accumulation  of  the  products 
of  digestion,  and  to  the  weakening  of  enzymatic  activity.  Experi- 
ments on  the  digestion  of  zein  by  means  of  extracts  of  germinating 
maize  corns  have  nob,  as  yet,  met  with  success. 

Guinea-pigs  fed  on  a  paste  of  maize  or  wheat  flour  and  water 
exhibit  all  the  symptoms  of  general  decline,  and  die  in  a  period 
varying  from  a  few  days  to  a  month.  If  pai't  or  all  of  the  maize  or 
wheat  flour  is  replaced  by  zein,  the  animals  exhibit  symptoms  of 
poisoning  somewhat  similar  to  those  observed  in  cases  of  phenolic 
intoxication.  -  T.  H.  P. 

New^  Apparatus  for  Showing  the  Ammonia-condensation 
Power  of  Soils.  Gkoug  Kosing  {Chem.  Zentr.,  1908,  i,  1323;  from 
Zeiisch.  landio.  Vers-Wesen  Oesterr.,  1908,  11,  123 — 127). — A  modi- 
fication of  the  apparatus  described  by  Wohltmann  and  Schneider 
(Abstr.,  1905,  ii,  649),  whereby  the  volume  of  the  gas  before  and  after 
the  adsorption  may  be  arrived  at,  and  thus  the  calculation  of  the 
amount  by  weight  rendered  possible,  J.  V.  E. 

Physical  and  Chemical  Processes  in  the  Production  of 
Soils.  Paul  Koiiland  (Hied.  Zentr.,  1908,  37,  289—291;  from 
Landw.  Jahrb.,  1907,  36,  473). — The  diffusion  of  water  and  plant 
nutrients  in  soils  is  intiniiitely  connected  with  the  presence  of  colloids, 
mainly  silicic  acid  and  aluminium  hydroxide,  produced  by  the  inter- 
action of  felspar,  water,  and  carbon  dioxide.  As  i-egards  diemical 
actions,  the  replacement  of  basic  constituents  in  double  silicates  by  bases 
dissolved  in  the  soil  water  is  of  groat  importance,  as,  for  instance, 
when  sodium  applied  in  a  manure  liberates  potassium  from  insoluble 
compounds  present  in  the  soil. 

The  processes  of  adsorption  depend  on  the  different  concentration 
of  those  portions  of  the  soil  water  which  are  in  contact  with  the 
surface  of  substances  such  as  double  silicates,  clay,  humus,  and  ferric 
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hydroxide,  etc.,  the  more  complex  substances,  such  as  phosphates,  being 
more  readily  adsorbed  than  simpler  compounds  like  potassium  chloride. 
Another  factor  of  importance  is  the  mutual  action  of  salts  on 
solubility.  The  solubility  of  calcium  sulphate,  for  instance,  is  increased 
in  presence  of  sodium,  potassium,  and  ammonium  salts,  and  more  by 
sodium  nitrate  than  by  sodium  chloride,  so  that  the  availability  of 
superphosphate,  in  which  the  particles  of  phosphates  are  encased  in 
calcium  sulphate,  is  increased  by  the  presence  of  the  abov-e-mentioned 
salts.  N.  H.  J.  M. 

Why  are  Poor  Sandy  Soils  Often  Easily  Injured  by 
Liming?  H,  Yokoyama  {Bull.  Coll.  Agr.  Tokyo,  1908,  7, 
615 — 617). — Experiments  with  oats  grown  in  purified  quartz  sand 
manured  with  ammonium  nitrate,  potassium  sulphate,  sodium 
phosphate,  and  different  amounts  of  limestone  and  magnesite  showed 
that  further  addition  of  lime  to  sand  poor  in  lime  caused  a  greater 
depression  in  yield  than  in  the  case  of  sand  rich  in  lime,  and  that  the 
ratio  CaO  :  MgO  =  5  : 1  is  less  favourable  than  the  ratio  1"8: 1,  The 
conclusion  is  drawn  that  injury  to  sandy  soils  by  liming  is  not  due  to 
destruction  of  bacteria  or  to  lessened  assimilability  of  the  phosphoric 
acid  (except  when  bone-dust  or  phosphorite  are  present),  but  to  an 
unsuitable  lime-magnesia  ratio.  Dolomitic  limestone  should  be 
employed.  N.  H.  J.  M. 

Changes  of  Availability  of  Nitrogen  in  Soils.  Oscar  Loew  and 
Keijiko  Aso  {Bull.  Coll.  Agr.  Tokyo,  1908,  7,  567— 574).— A  culture 
solution  containing  minei-al  nutrieuts  and  glycerol,  inoculated  with 
Bacillus  mycoides,  to  which  peptone  and  sodium  carbonate  were  added 
subsequently,  gradually  developed  films,  which  were  distributed 
through  the  liquid  by  shaking.  After  six  weeks,  the  contents  of  two 
flasks  which  no  longer  produced  films  were  evaporated  down  in  a 
vacuum.  A  gram  of  soil  was  added  to  one  portion  of  the  solution, 
whilst  a  second  portion  was  boiled  for  a  few  minutes  before  addition 
of  soil.  The  solution  which  had  been  boiled  soon  developed  a 
luxuriant  film  of  microbes,  whilst  the  solution  which  had  not  been 
boiled  i-emained  unchanged  for  four  weeks.  The  results  show  that 
jsoil  bacteria  can  produce  a  bacteriolytic  enzyme  which  renders  new 
bacterial  growth  difficult,  and  furni&hes  some  explanation  why 
bacterial  life  does  not  increase  infinitely  in  organically  manured 
soils. 

Gerlach  and  Vogel's  observation  that  Azotobacter  requires  calcium 
was  coufirmed.  In  culture  solutions  containing  mannitol  and  sodium 
malate  respectively,  growth  failed  until  small  amounts  of  calcium 
chloride  were  added  (compare  Christensen,  this  vol.,  ii,  67). 

As  regards  the  chemical  process  of  nitrogen  fixation,  it  is  suggested 
that  nitrogen  combines  with  the  elements  of  water,  producing 
ammonium  nitrite,  the  nitrous  acid  being  at  once  reduced  to  ammonia. 
Nitrous  acid  has  been  detected  in  leguminous  root  nodules.  The 
view  that  nitrous  acid  may  be  produced  by  oxidation  is  supported  by 
results  obtained  by  platinum  black  and  alkali  (compare  Loew,  Abstr., 
1890,  1051,  and  Wohler,  Abstr.,  1904,  ii,  44).  N.  H.  J.  M. 
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Ammonia-soluble  Phosphoric  Acid  of  the  Soil.  George  S. 
FRAPS  {Amer.  Chem.  J.,  1908,  39,  579— 586).— In  the  course  of 
an  investigation  on  the  pho.sphoric  acid  of  the  soil,  a  study  lias  been 
made  of  the  phosphoric  acid  which  is  extracted  by  ammonia  from 
a  soil  which  has  been  previously  treated  with  hydrochloric  acid.  It 
has  been  found  that  the  phosphoric  acid  so  dissolved  is  partly  in 
organic  and  partly  in  inorganic  combination,  and  should  therefore 
not  be  regarded  as  being  entirely  of  the  nature  of  "  humus-phosphoric 
acid."  E.  G. 

Pot  Culture  Experiments,  1906-7.  John  A.  Voelcker  (J.  Roy. 
Agric.  Soc,  1907,  68,  264—266.  Compare  Abstr.,  1905,  ii, 
754;  1906,  ii,  888). — Lithium  chloride  or  sulphate,  in  very  small 
quantities  (0"05  gram  Li  to  100  of  soil)  reduced  the  yield  of  wheat 
to  25%,  the  action  being  largely  due  to  the  stunting  of  root  growth. 

Iron  sulphate,  in  similar  amount,  increased  the  produce  materially, 
whilst  manganese  chloride  and  sulphate,  not  exceeding  1  cwt.  per  acre, 
are  also  beneficial. 

The  greater  benefit  observed  in  field  experiments  by  the  ploughing 
in  of  mustard  as  compared  with  vetches  is  shown  by  experiments 
in  pots  to  be  due  to  physical  conditions  of  the  soil,  the  vetches 
producing  a  light  and  open  condition  resulting  in  a  much  greater  loss 
of  water  than  is  the  case  with  mustard. 

Experiments  on  the  application  of  difPcrent  amounts  of  lime  and 
magnesia  to  soil  growing  wheat  and  barley  showed  that  as  tlie  lime 
and  magnesia  ratio  approaches  1:1,  the  wheat  grain  tends  to  show 
greater  strength.  When  the  relation  of  MgO  :  CaO  is  increased,  the 
roots  become  abnormally  extensive  and  fibrous. 

With  regard  to  the  acid  condition  produced  in  Stackyard  Fields  by 
the  continued  application  of  ammonium  salts  to  a  soil  deficient  in 
lime,  it  is  shown  that  the  failure  of  the  crop  is  due  to  the  presence  of 
a  poi.~?t)nous  substance  soluble  in  water,  or  to  the  growth  of  some  lower 
forms  of  vegetation.  N.  H.  J.  M. 

Manurial  Experiments  with  Sodium  Nitrate,  Ammonium 
Salts,  and  Calcium  Cyanamide.  Paul  Wauner,  G.  Hamann-,  and 
A.  MuNZiNGER  {Ried.  Zenlr.,  1908,  37,  366 — 386;  from  Arb.  deut. 
landw.-Ges.,  1907,  No.  129.  Compare  ibid.,  No.  80).— The  results  of 
experiments  with  cereals  showed  that  manuring  with  ammonium  salts 
produced  77%  of  the  amount  of  grain  obtained  with  corresponding 
amounts  of  sodium  nitrate,  and  that  63%  and  46%  of  the  nitrogen 
applied  as  nitrate  and  as  ammonium  salts  respectively  was  recovered. 
In  the  case  of  sugar-beet  and  niangoMs,  the  amounts  of  nitrogen 
recovered  were  63%  and  43/0. 

The  lower  results  obtained  with  ammonium  s.ilts  as  compared  with 
nitrate  are  attributed  to  loss  as  ammonia,  and  to  fixation,  both 
chemical  and  physical,  of  .some  of  the  ammonia  by  zeolites.  Clay 
soils  retain  appreciable  amounts  of  ammonia  even  after  distillation 
with  magnesia.  It  is  suggested  that  anunonia  fixed  in  this  manner 
escapes  nitrification. 

Calcium  cyanamide  lias  no  injurious  efi'cct  when  applied  immcdi;ilely 
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before  sowing  the  seed  if  employed  in  nornaal  amounts  and  evenly 
distributed  ;  its  effect  is,  however,  sometimes  increased  by  applying  a 
week  or  two  before  sowing.  Soils  very  rich  in  humus  or  deficient  in 
lime  should  be  limed  before  using  calcium  cyanamide.  Experiments 
with  oats,  winter  rye,  and  barley  shoAved  that  the  amounts  of  nitrogen 
as  cjanamide  utilised  were  83,  87,  and  69  respectively  compared  with 
sodium  nitrate  -  100.  In  the  case  of  mangolds,  the  result  was  less 
satisfactory,  the  amount  of  nitrogen  recovered  being  56%  as  compared 
with  sodium  nitrate.  N.  H.  J.  M. 

Manurial  Experiments  with  Oalcium  Cyanamide.  Albert 
Stutzer  {Bied.  Zentr.,  1908,  37,   422—423;    from  111.  Icmdw.  Zeit., 

1907,  27,  No.  78). — Field  experiments,  under  very  unfavourable 
climatic  conditions,  on  a  raw,  sandy  loam  in  which  oats  and  barley 
were  manured  with  ammonium  salts,  calcium  cyanamide  ("  stickstoff- 
kalk"),  and  sodium  nitrate  respectively,  in  addition  to  soluble  phosphoric 
acid  (50  kilos.)  and  potash  (100  kilos,  per  hectare).  Sodium  nitrate 
gave  the  highest  results,  whilst  calcium  cyanamide  gave,  on  the 
average,  84'5%  of  the  grain  obtained  with  nitrate.  The  results 
obtained  with  ammonium  salts  were  very  variable.  N.  H.  J.  M. 

Efficacy  of  Calcium  Cyanamide  under  Different  Manuring 
■Conditions.      I.  Namba  and  C.  Kanomata  {Bull.  Coll.   Agr.    Tukyo, 

1908,  7,  631 — 634), — In  pot  experiments  with  oats  and  onions,  it  was 
f()und  that  rather  higher  yields  were  obtained  when  calcium  cyanamide 
was  employed  in  conjunction  with  double  superphosphate  than  with 
disodium  phosphate.  Similar  results  were  obtained  by  Inamura 
(Abstr.,  1906,  ii,  891)  with  Brassica  chinensis. 

Further  experiments  with  Brassica  chinensis  and  oats,  in  which  bone- 
dust  was  used  in  conjunction  with  ammonium  sulphate  and  calcium 
cyanamide  respectively,  showed  that  the  latter  had  no  depressing 
effect  on  the  availability  of  the  bone-dust.  N.  H.  J.  M. 

Action  of  "  Kalkstickstoff,"  "  Stickstoffkalk,"  and  Calcium 
Nitrate.  Bouwe  Sjollema  and  J.  C.  oe  Ruyter  de  Wildt 
{Verslagen  Landbouwkund.  Onderzoek.  Rijkslandbouvyproefstat,  1907. 
No.  2). — Calcium  cyanamide  reacts  with  water,  forming  calcium 
hydroxide  and  the  compound  Ca(NICINIl)2,  the  latter  being  gradually 
decomposed  by  calcium  hydroxide  and  cyanamide  into  the  bas-ic  salt, 
C(N*CaOH)2,  which  sluwly  polymerises  to  dicyanodiamide. 

It  is  shown  that  the  injurious  action  of  calcium  cyanamide  on 
germination  is  not  due  to  lime  as  stated  by  Immendorf  and 
Thielebein  (Fiihling's  Landio.  Zeit.,  1905,  54,  792),  or  to  the  gases 
produced  from  calcium  carbide  and  phosphide  or  to  dicyanodiamide, 
but  that  it  is  due  to  the  basic  salt  already  mentioned.  On  the  other 
hand,  dicyanodiamide  was  found  to  cause  injury  to  mustard  and  buck- 
wheat plants,  causing  the  edges  of  the  leaves  to  become  white,  and  in 
large  amounts  to  destroy  Ihem  altogether.  Injury  to  germination  by 
the  basic  salt  and  cyanamide  would  probably  not  as  a  rule  occur  under 
practical  conditions. 
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The  results  of  manurial  experiments,  in  cylinders,  in  which  oats 
were  manured  with  sodium  nitrate,  ammonium  sulphate,  and  calcium 
nitrate  showed  that  the  relative  gain  in  total  produce  (grain  and 
straw)  was  as  100  :  91'9  :  1159.  Experiments  with  calcium  cyanamide 
gave  conflicting  results.  N.  H.  J.  M. 

Experiments  with  Basic  Slag-ammonia.  Bachmann  (Bied. 
Zentr.,  1908,  37,  423—424;  from  Ful, ling's  Landw.  Zeit.,  1906,  65, 
808). — ^The  manuie  contains:  P.2O5  (citrate  soluble),  7"15  ;  N  as 
ammonia,  6  77,  and  CaO,  25"22%.  When  stored  for  three  months 
there  was  a  loss  of  1"54%  of  nitrogen  as  ammonia.  Experiments 
with  rye,  oats,  and  grass  showed  that  lower  results  wrre  obtained 
with  the  manure  than  with  a  mixtuie  of  equivalent  amounts  of 
basic  slag  and  ammonium  sulphate.  N.  H.  J.  M. 

Depression    of    Growth   by   Large   Amounts    of    Calcium. 

C.  Kanomata  (Unll.  Coll.  Ayr.  TokijO,  1908,  7,  597 — 607).  —  In 
sand-culture  experiment.^,  the  yield  of  oats  was  reduced  39%  by  altering 
the  ratio  CaO/MgO  from  l/l  to  100/1,  whilst  in  soil  there  was  a 
decrease  of  48%  when  the  ratio  was  altered  from  1/1  to  10/1. 

Similar  lesults  were  obtained  with  rice,  barley,  buckwheat,  mustard, 
and  onion. 

An  experiment  with  buckwheat  in  which  powdered  raagnesite  was 
added  in  such  quantity  to  the  soil  injured  containing  an  excess  of 
calcium  carbonate  that  the  ratio  CaO/MgO  was  changed  from  100/1 
to  100/100,  showed  a  restoration  of  favourable  conditions.  It  is 
therefore  not  the  absolute  amount  of  calcium  carbonate  which  is 
injuriou.«,  but  its  relation  to  the  amount  of  magnesium  present. 

N.  H.  J.  M. 

Gypsum  as  a  Manure.  T.  Takeuchi  {Dull.  Coll.  Agr.  Tokyo, 
1908,7,  583  —  597).  —  A  large  number  of  pot  experiments  aie  described 
in  which  peas,  barley,  oats,  beans,  rice,  and  spinach  were  manured 
with  different  forms  of  phosphotic  acid  and  nitrogen  without  and  with 
addition  of  gypsum.  Experiments  wei*e  also  made  on  the  effect  of 
gypsum  in  presence  of  magnesia  alba. 

It  is  shown  that  caUdum  sulphate  is  very  beneficial  when  sodium 
nitrate  is  employed,  or  more  generally  wl  en  any  alkaline  reaction  is 
produced  in  the  soil.  In  presence  of  superpliosphate  or  ammonium 
sul])hate,  it  tends  to  depress  the  yield. 

Calcium  sulphate  is  also  beneficial  in  the  case  of  soils  containing  an 
excess  of  magnesium,  and  may  be  employed  with  advantage  in  the 
case  of  spinach,  for  which  calcium  carbonate  is  unsuitable, 

l^J.  H.  J.  M. 

Absorption  of  Varying  Amounts  of  Lime  and  Magnesia  by 
Plants,  T.  Takkuciii  {Jhdl.  Coll.  Ayr.  Tdhjb,  1908,  7,  579—581). 
- — Oats  were  grown  in  (1)  soil  in  which  by  addition  of  calcium 
carl)onato  the    latio  CaO  :  MgO   was    10  :  1,   and   in  (2)   a  contiol   pot 
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containing  soil  having  a  ratio  of  about   1:1.     The  following  results 
were  obtained : 

Leaves.  Roots. 


Fresh 
weight,* 
grams. 

Crude 

ash, 

per  cent. 

Per  cent,  in  ash. 

Dry 
weight, 
grams. 

Crude 

ash, 

per  cent. 

Per  cent. 

in  ash 

CaO.          MgO. 

CaO. 

MgO 

1. 

2. 

106-3 
301-0 

11-97 
12-4.3 

18-82          4-85 

10-94           4-42 

*  Including 

4-4 
13-5 
the  stems. 

8-17 
9-45 

32-31 
13-22 

8-69 
6-66 

The  greatest  height  of  the  plants  of  the  two  pots  was  (1)  92  and  (2) 
108  cm.,  and  the  number  of  shoots  (1)  32  and  (2)  42.       N.  H.  J.  M. 

Agronomical  Equivalent  of  Artificial  Magnesium  Carbonate. 
S.  Kanamori  {Bull.  Coll.  Agr.  Tokyo,  1908,  7,  609— 612).— The 
availability  of  artificial  magnesium  carbonate  is  greater  than  that  of 
the  natural  substance,  owing  to  difference  in  composition  and  to  its 
more  finely-divided  condition.  The  results  of  pot  experiments  with 
oats  showed  that  0*1 — 0'6  gram  of  magnesia  alba  is  agronomically 
equivalent  to  5  gi-ams  of  magnesite,  and  that  larger  amounts  (in  2 '5 
kilos,  of  sand)  reduced  the  yield.  Similar  results  were  obtained  with 
barley.  N.  H.  J.  M. 

Top-dressing  with  Magnesium  Sulphate.  J.  N.  Zirker  {Bull. 
Coll.  Agr.  Tokyo,  1908,  7,  613 — 614). — Application  of  magnesium 
sulphate,  at  the  rate  of  10  kilos,  per  hectare,  to  half  of  a  plot  which 
had  received  slaked  lime  at  the  rate  of  10,000  kilos,  per  hectare 
increased  the  yield  of  barley  31%.  N.  H.  J.  M. 


Analytical  Chemistry. 


Apparatus  for  Testing  Burettes  and  Pipettes ;  also  Mercury 
Measuring  Tubes.  0.  yon  Spindler  {Ghem.  Zentr.,  1908,  i, 
1419—1420;  from  Schweiz.  Woch.  Chem.  Pharvi.,  1908,  46,  145—148). 
— A  modification  of  the  Ostwald  pipette.  The  burette  to  be  tested  is 
placed  on  the  long  arm  of  a  U-shaped  tube,  whilst  on  the  shorter  arm 
is  placed  a  standard  graduated  pipette.  Both  arms  are  fitted  with 
glass  stopcocks  ;  a  third  stopcock  at  the  bottom  serves  for  the  purpose 
of  emptying  the  apparatus,  and  a  fourth  one  regulates  the  supply  of 
liquid  contained  in  a  reservoir,  from  which  the  apparatus  is  filled.  By 
proper  regulation  of  the  stopcock,  the  burette  to  be  tested  is  filled 
Avith  water  up  to  the  top  mark,  whilst  the  calibrated  pipette  (moist 
inside)  stands  at  zero.  Any  quantity  of  liquid  running  from  the 
burette  through  the  U-tube  can  be  read  off  in  the  standard  pipette. 
In  the  case  of  a  mercury  measuring  tube,  it  may  be  arranged  so  that 
a  given  volume  of  mercury  forces  the  same  volume  of  water  into  the 
burette.  L,  de  K, 
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Circulation  |Burette.  Gustav  Muller  {Chem.  Zeit.,  1908,  44, 
532). — An  ordinary  burette  is  surmounted  by  a  closed  stoppered 
reservoir  which  is  fused  on  to  a  large  double  bored  glass  tap  in  such  a 
manner  that  a  liquid  may  pass  through  the  smaller  bore  of  the  tap 
to  the  burette,  while  at  the  same  time  the  displaced  air  passes 
through  the  second  bore  of  the  tap  to  the  top  of  the  closed  reservoir. 
In  this  manner,  the  burette  may  be  re-filled  without  opening  to  the 
atmosphere.  To  allow  the  burette  to  deliver  the  contained  liquid,  an 
additional  small  hole,  communicating  with  the  outside,  is  bored  in  the 
large  tap.  J.  Y,  E. 

New  Gas  Analysis  Apparatus.  Raymond  Ross  and  John  P. 
Leather  {J.  Soc.  Chem.  Ind.,  1908,  27,  491). — The  apparatus  consists 
of  a  measuring  bulb  surrounded  by  a  water  jacket ;  it  is  provided  with 
a  thre  '-way  tap  and  connected  by  flexible  tubing  with  a  mercury 
reservoir  and  also  with  an  800  mm.  graduated  tube.  The  measuring  bulb 
communicates  with  eight  absorption  pipettes  by  means  of  a  capillary 
provided  with  specially  designed  taps.  The  construction  of  these  is 
shown  in  the  diagram. 

By  raising  the  mercury  reservoir,  the  measuring  bulb  and  the  whole 
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of  the  connexions  are  611ed  with  mercury,  which  is  allowed  to  flow 
through  each  tap  in  turn  until  the  small  glass  cups  are  about  half 
filled.  The  reservoir  is  then  lowered  so  that  the  mercury  falls  to  the 
mark  on  the  measuring  bulb.  The  barometric  pressure  is  now  read 
off  in  millimetres,  including  the  pressure  of  aqueous  vapour,  sufficient 
water  for  this  fiurpose  being  introduced  with  the  mercury.  The 
barometer  tube  is  shut  off  and  the  measuring  bulb  re-filled  with 
mercury,  the  gas  to  be  analysed  being  introduced  and  brought  exactly 
to  tlie  mark  at  atmospheric  pressure.  To  introduce  the  gas  into  the 
required  absorption  pipette,  the  mercury  reservoir  is  raised,  and  the 
mercury  in  the  capillary  counoctiug  tul)os  driven  forward  into  the  cups 
until  the  gas  just  reaches  the  three-way  tap.  /rhe  small  tap  is  then 
closed,  and  the  al)sorbent  is  driven  u[)  until  it  fills  the  bore  of  the  t;ip. 
The  taj)  is  next  turned  so  as  to  allow  (he  gas  to  enter  the  pipette.  When 
the  absorption  is  complete,  the  process  is  revei'sed,  the  gas  being  swept 
through  the  capillary  tube  iuto  the  measuring  bulb  by  means  of  tiie 
mercury  in  the  cup.     The  mercury  is   again  brought  to   the   mark  in 
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the  measuring  bulb,  connexion  with  the  millimetre  tube  having  been 
re-established.  The  reading,  multiplied  by  100  and  divided  by  the 
tirst  (*'  barometric")  reading,  gives  the  percentage  absorption. 

W.  P.  S. 

Metanil  Yellow  ;  its  use  as  a  Selective  Indicator.  Ernest 
LiNDER  (/.  Soc.  Chein.  hid.,  1908,  27,  485— 488).— Strips  of  filter 
paper  which  have  been  dipped  in  a  0"1  solution  of  metanil  yellow  (the 
sodium  salt  of  diphenylauiineazo  ?/i-benzenesulphonic  acid)  and  then 
dried,  ate  coloured  violet  when  exposed  to  gases  containing  vapours  of 
mineral  acids,  whilst  they  are  unaffected  by  sulphur  dioxide,  chlorine, 
hydrogen  sulphide,  or  acetic  acid.  The  colour  change  takes  place 
within  two  minutes  in  an  atmosphere  containing  0016  grain  of  HCl 
per  cubic  foot ;  with  a  longer  exposure,  the  limit  would  probably  be 
extended,  as  the  effect  appears  to  be  cumulative.  Moisture  inhibits 
the  formation  of  the  violet  colour,  but  solutions  may  be  tested  for  the 
presence  of  mineral  acid  by  placing  a  drop  of  the  solution  on  a  strip 
of  the  paper  and  re-drying  the  latter  at  a  temperature  of  40°.  Free 
mineral  acid  in  vinegar  may  be  detected  in  this  way.  W.  P.  S. 

Estimation  of  Water  of  Hydration  in  Cellulose  Materials. 
Carl  G.  Schwalbe  [Zeilsch.  angew.  Cheia.,  1908,  21,  1321 — 1323). — 
Distillation  with  toluene  or  petroleum  and  measuring  the  layer  of 
water  in  the  distillate  gives  unsatisfactory  results.  The  water  of 
hydration  may,  however,  be  determined  indirectly  by  hydrolysing  the 
cellulose  material  and  e.stimating  the  dextrose  formed,  for  only 
hydrated  cellulose  is  inverted  comparatively  rapidly.  Three  grams  of 
the  material  ai-e  boiled  with  250  c.c.  of  b%  sulphuric  acid  for  fifteen 
minutes  in  a  reflux  apparatus,  the  requisite  amount  of  alkali  is  added, 
and  the  solution  is  titrated  with  Fehling's  solution.  L.  de  K. 

Volumetric  Process  for  the  Estimation  of  Chlorates. 
Edmund  KNEcni  {J.  Soc.  Chem.  Ind.,  1908,  27,  434— 437).— In  the 
method'described,  titanous  chloride  solution  is  employed  as  a  reducing 
agent.  The  reaction  proceeds  according  to  the  equation  6TiCl3  + 
KCI03  +  6HCl  =  6TiCl4  +  KCl  +  3H.p,  and  the  estimation  is  carried 
out  as  follows  :  50  c.c.  of  standardised  titanous  chloride  solution  are 
run  into  5  c.c.  of  concentrated  hydrochloric  acid  contained  in  a  conical 
flask  through  which  a  current  of  carbon  dioxide  is  passed.  Ten  c.c.  of 
the  chlorate  solution  under  examination  are  then  added,  and,  after  the 
lapse  of  three  minutes,  potassium  cyanate  is  added,  and  the  excess  of 
titanous  chloride  is  titrated  with  standardised  iron  alum  solution.  All 
the  values  being  based  on  an  iron  standard,  the  calculation  is  simple, 
for  six  atoms  of  iron  are  equivalent  to  one  molecule  of  chloi-ate. 

W.  P.  S. 

Detection  of  Potassium  Perchlorate  in  Potassium  Chlorate. 
Eduakd  a.  Klobbie  and  H.  L.  Visser  {Fharm.  Weekhlad,  1908,  45, 
718 — 720). — The  presence  of  potassium  perchlorate  in  potassium 
chlorate  can  be  detected  by  slowly  evaporating  an  aqueous  solution  of 
the  mixture  with  a  trace  of  potassium  permanganate  on  a  mici-oscopic 
slide,  the  appearance  of  the  mixed  crystals  being  very  characteristic. 

A.  J.  W. 

VOL.  xciv.  ii.  4;J 
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Apparatus  for  the  Estimation  of  Sulphur  in  Iron  and 
Steel.  Edg.  Raymond  {Bull.  Soc.  chim.  Belg.,  1908,  22,  181—183). 
— A  couibination  of  von  Reis's  generating  flask  (round-bottomed  flask 
with  side  tube,  and  fitted  with  separating  funnel)  and  Heinz-Nowicki's 
absorbing  apparatus  (cylinder  and  worm  tube). 

The  absorption  tube  has  now  been  fitted  with  a  tube  carrying  a  bulb, 
which  also  serves  the  purpose  of  a  funnel  through  which  the  sohitton 
of  bromine  in  hydrochloric  acid  is  introduced.  There  is  also  a  small 
hori'z  )ntal  outlet  tube,  which  is  afterwards  connected  to  a  l^ng  tube 
destined  to  carry  off  the  obnoxious  bromine  fumes. 

The  gases  given  off  on  dissolving  the  sample  in  dilute  hydrochloric 
acid  are  first  pa-sed  through  an  empty  bulb  and  then  through  the 
absorber.  The  last  traces  of  hydrogen  sulphide  are  removed  by  a 
current  of  carbon  dioxide.  The  sulphuric  acid  formed  is  then  estimated 
as  usual.  L.  de  K. 

Sodium  Peroxide  in  Certain  Quantitative  Processes.  Samuel 
W.  Park  (/.  Amer,  Chem.  Soc,  1908,  30,  1U— 11 Q).— Sulphur  {and 
Arsenic)  in  Pyritic  Ores  of  Iron  and  Copper. — -A  mixture  is  made  of 
10  grams  of  sodium  peroxide,  0'5  gram  of  potassium  chlorate,  and 
0"5  gram  of  benzoic  acid  (by  careful  shaking).  0'25  Gram  of  the  ore  is 
then  carefully  mixed  with  the  reagent  in  an  improved  Parr  bomb,  where 
it  is  ignited  by  means  of  a  red-hot  nickel  wire.  The  fused  mass 
contains  the  sulphur  as  sulphate.  Sulphur  in  Coal,  Coke,  Ashes. — The 
same  process  is  applied,  but  in  the  case  of  coal  and  coke,  0"5  gram 
should  be  taken  for  analysis,  and  the  benzoic  acid  be  omitted  from  the 
mixture.  Sulphur  in  Indiaruhber. — 0"1  Gram  of  the  sample  is  burnt 
with  the  mixture  containing  0*3  gram  of  benzoic  acid.  Halogens, 
Sulj)?iur,  &c.,  in  Organic  Compounds — Instead  of  the  above  mixture  the 
following  one  is  used  :  10  grams  of  sodium  peroxide  and  1 — 2  grams 
of  '•  boro-magnesium  "  mixture  (five  parts  of  boric  acid,  four  parts  of 
potassium  nitrate,  one  part  of  magnesium,  all  in  fine  powder),  and 
0*3 — 0*5  gram  of  the  organic  compound  is  taken  for  analysis.  The 
fused  mass  contains  the  halogen  and  the  sulphur.  The  same  mixture 
also  serves  for  the  estimation  of  carbon  in  carborundum.  The  fused 
mass  contains  the  carbon  as  carbonate.  L.  de  K. 

The  Estimation  of  the  Total  Sulphur  in  Urine.  Artuu 
KoNSciiKGG  {rjlujer's  Archiv,  1908,  123,  274— 278).— When  the 
organic  matter  in  urine  is  oxidised  with  nitric  acid  alone,  aud  the 
sulphur  is  precipitated  as  sulphate  by  barium  chloride,  the  results 
obtained  are  too  low.  Tliis  is  probably  duo  to  loss  of  sulphuric 
acid  by  volatilisation.  IJetter  results  are  obtained  if  potassium 
nitrite  is  added  to  the  mixture  of  urine  and  fuming  nitric  acid. 

S.  B.  S. 

Use  of  Phenolphthaleia  as  Indicator  in  the  Titration  of 
Acids  in  the  presence  of  Sulphurous  Acid.  M.  Emmanuel 
Pozzi-Ks  ;0T  {Ihdl.  Assoc.  Chhn.  Sucr.  DlsL,  1908,  25,  941— 94i).— It 
is  shown  that,  employing  phenolphthalein  as  indicator,  the  titre  of  a 
sulphuric  acid  solution  remains  the  same  after  the  addition  of  normal 
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sodium  sulphite  as  it  was  before  the  addition,  and  consequently  this 
indicator  may  be  used  in  the  presence  of  sulphurous  acid  in  spite  of 
statements  by  other  observers  to  the  contrary.  W.  P.  S. 

Estimation  of  Nitrogen  by  Dumag'  Method.  H.  Lkemann 
{Chem.  Zeit.,  1908,  32,  496) —The  carbm  dioxide  used  to  expel  the 
air  from  the  combustion  tube  is  generated  in  a  separate  tube  by 
heating  sodium  hydrogen  ctrbonate.  Between  this  and  the  combustion 
tube  is  interposed  a  tube  fitted  in  the  middle  with  a  three-way  cock. 
When  the  supply  of  carbon  dioxide  must  be  temporarily  stopped,  the 
stopcock  is  turned  through  90^,  and  the  carbon  dioxide  still  being 
evolved  escapes  through  a  mercury  valve. 

When  the  combustion  is  over,  the  sodium  hydrogen  carbonate  is  heated 
agaiu,  and  the  stopcock  turned  into  its  original  position.       L.  de  K. 

Estimation  of  Phosphorus  in  Phosphorised  Oils.  Emil 
WoKNER  {Pharm.  Zeit.,  1908,  53,  398). — Five  grams  of  the  oil  are 
treated  in  a  500  c.c.  Jena  flask,  drop  by  drop,  with  5  c.c.  of  fuming 
nitric  acid,  and,  when  the  first  violent  action  is  over,  a  gentle  heat  is 
applied.  Ten  c.c.  of  a  mixture  of  equal  vokimes  of  sulphuric  acid  and 
nitric  acid  are  then  slowly  added,  and  the  heating  continued  until  the 
charring  action  of  the  sulphuric  acid  becomes  visible.  Nitric  acid  is 
now  added  until  the  violent  evolution  of  brown  fumes  diminishes.  If 
charring  occurs  again  on  heating,  more  nitric  acid  should  be  added. 
Finally,  the  whole  is  heated  until  sulphuric  fumes  appear,  a  few  more 
drops  of  nitric  acid  being  added  if  necessary. 

The  residue,  when  cold,  is  boiled  with  20  c.c.  of  water,  and  the 
phosphoric  acid  formed  estimated  by  Neumann's  process  (precipitating 
with  ammonium  molybdate  and  ammonium  nitrate,  dissolving  the 
yellow  precipitate  in  excess  of  Nil  sodium  hydroxide,  boiling  off  the 
ammonia,  and  titrating  the  excess  of  alkali  with  iV/2  acid,  with  phenol- 
phthalein  as  indicator;  1  c.c.  of  alkali  =  05536  mg.  of  phosphorus). 

L.  DE  K. 

Estimation  of  Phosphorus  in  Phosphor-tin.  William 
Gemmell  and  Sydney  L.  Archbutt  (/.  Soc.  Chem.  Ind.,  1908,  27, 
427 — 428). — The  follovviog  process,  in  which  the  phosphorus  is  evolved 
as  hydride  and  the  latter  absorbed  and  converted  iiato  phosphoric 
acid,  is  stated  to  give  trustworthy  results  in  the  estimation  of 
phosphorus  in  phosphor-tin.  From  2  to  5  grams  of  the  sample  are 
placed  in  a  500  c.c.  flask  -provided  with  a  two-way  tapped  funnel 
and  a  delivery  tube.  The  gas  is  absorbed  in  a  set  of  three  Drechsel 
bottles,  the  first  two  containing  a  depth  of  about  0"25  inch  of 
bromine,  covered  by  bromine  water,  and  the  third,  bi'omine  water  only. 
The  air  is  first  removed  by  passing  a  current  of  carbon  dioxide  through 
the  apparatus  for  five  minutes.  Concentrated  hydrochloric  acid  is 
then  introduced,  the  contents  of  the  flask  are  heated  gently  until  the 
action  has  practically  ceased,  and  finally  boiled.  Carbon  dioxide  is 
next  passed  through  the  apparatus  for  a  further  five  minutes  to  drive 
any  remaining  traces  of  evolved  gases  into  the  Drechsel  bottles.  The 
contents  of    the  latter  are    then  transferred   to  a  beaker,    boiled    to 

43-2 
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remove  the  bromilae,  and  the  phosphoric  acid  is  precipitated  as 
ammonium  magnesium  phosphate.  If  arsen'c  be  prej-ent  in  the 
sample,  it  is  estimated  with  the  phosphorus  and  separated  subsequently. 

W.  P.  S. 

Qualitative  Analysis  of  Phosphates  and  Other  Salts 
Soluble  in  Acids.  H.  Caron  and  D.  Raquet  {Bull.  Soc.  chim.,  1908, 
[iv],  3,  622 — 626). — A  critical  resume  is  given  of  some  of  the  methods 
at  present  in  use  for  the  analysis  of  the  group  III  precipitate 
when  this  contains  phosphates  or  other  salts  soluble  in  dilute  acids, 
and  a  new  method  depending  on  the  ufe  of  sodium  dioxide  is 
described . 

The  precipitate  is  suspended  in  10%  sodium  carbonate  solution,  a  little 
sodium  dioxide  added,  and  the  solution  boiled  for  a  few  seconds.  After 
this  treatment,  the  solution  will  contain  any  aluminium,  chromium, 
zinc,  or  uranium  that  may  be  present  in  combination  with  sodium,  as 
also  the  acids  (oxalic,  phosphoric,  boric,  &c.),  whilst  in  the  precipitate 
will  be  found  manganese  (as  the  hydrated  dioxide),  iron  (as  phosphate), 
and  any  alkaline-earth  compounds,  the  latter  being  soluble  in  ace'ic 
acid,  by  means  of  which  they  can  be  separated  from  the  manganese 
and  iron.  Nickel  and  cobalt  should  not  occur  in  the  grou[)  III 
precipitate  in  presence  of  excess  of  ammonia,  but  if  they  do,  the  cobalt 
will,  after  this  treatment,  occur  as  the  brown  oxide  and  be  ins-oluble  in 
acetic  acid,  whereas  the  nickel  will  be  in  a  form  soluble  in  this  acid. 
A  table  showing  the  scheme  ot  separation  is  given  in  the  original. 

T.  A.  H. 

The  Reactions  of  Urine.  L.  ue  Jaeger  (Zeitsch.  physiol.  Chem., 
1908,  55,  481  —  504).— To  determine  the  acidity  of  the  urine,  the 
latter  was  titrated  with  sodium  hydroxide  solution  (1)  in  presence  of 
phenolphthalein  alone,  and  (2)  in  the  presence  of  phenolphthalein  after 
addition  of  calcium  chloride.  The  phosphoric  acid  was  also  estimated. 
The  phosphates  are  present  in  the  form  of  diacid  salts.  If  A  represents 
the  acidity,  x  the  phosphates  present  as  Na2HP04  or  KoHPO^.  >/, 
phosphates  [iresent  as  calcium  phosphate,  and  z  those  present  as 
magnesium  phosphate,  and  a  represents  the  acidity  due  to  other  sub- 
stances, then  Ac^  ^^acidity  due  to  direct  titration)  =  «  +  »+ IJ7/+ 1  ^2. 
The  acidity  determined  after  addition  of  calcium  chloride,  Acg  = 
a  +  2x  +  2ij  +  2z.  Now  1x  +  2.y  +  22  =  mgPgOJTl  and  Ac  =  Ac^  -  Vfi^llX. 
By  three  sets  of  determinations,  therefore,  the  acidity  due  to  the 
diacid  phosphates  and  the  other  acidity  can  be  determined.  For  the 
theory  of  the  method  by  means  ot  which  the  results  are  arrived  at, 
reference  must  be  made  to  the  original  paper.  S.  B.  8. 

Estimation  of  Carbon  in  Steel,  Ferro-alloys,  and  Plumbago 
by  means  of  an  Electric  Furnace.  Chaules  M.  Johnson  (./.  Am.tr. 
(Jlip.m,.  Soc,  1908,  30,  773 — 779). — Tho  sample  contained  in  a  clay  boat 
is  heated  inside  a  steel  combuslicm  tube  in  a  current  of  oxygen,  the 
source  of  heat  being  a  quartz  tube  wound  with  lloskins'  resistance 
wires.  Some  alloys,  such  as  ferro-chroiue,  ferro-boron,  itc,  require  an 
addition  of  red  lead  to  facilitate  the  oxidation.     For  details,  the  illus- 
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tration   in   the    original    paper    should    be    consulted     (also    compare 
Abstr.,  1906,  ii,  630,  as  to  weighing  apparatus  and  purifying  train). 

L.  DE  K. 

A  New  Catalyst  in  Organic  Combustion  according  to 
the  Carrasco-Plancher  Method.  Oreste  Carrasco  and  E. 
Belloni  (/.  Pharm.  Chim.,  1908,  [vi],  27,  469 — 473.  Compare 
Abstr.,  1906,  ii,  2(j0,  201). — Instead  of  mixing  the  substance  to  be 
burnt  in  a  current  of  oxygen  with  copper  oxide  or  lead  chromate,  use 
is  made  of  platinised,  powdered,  unglazed  porcelain  ("  biscuit  platine  "). 
This  is  prepared  as  follows  : 

Unglazed  porcelain  is  broken  up  into  powder  and  passed  through  a 
sieve  having  eighty  meshes  per  cm.,  and  then  through  another  having 
400  meshes  per  cm.  The  mass  remaining  on  the  latter  is  washed, 
heated  with  aqua  regia,  again  washed,  and  then  calcined.  Fifty  grams 
of  the  "  biscuit  "  are  heated  on  the  water-bath  with  a  solution  of  1  gram 
of  platinum  tetrachloride  in  20  c.c.  of  water,  and,  when  perfe.  tly  dry, 
an  excess  of  solution  of  ammonium  chloride  is  added.  After  six  hours, 
the  clear  liquid  is  decanted,  and  the  mass  dried  and  ignited  in  a 
platinum  crucible.  The  platinising  process  is  then  once  more  lepeated. 
It  is  advantageous  also  to  platini.-^e  the  interior  tube  of  the  combustion 
apparatus,  which  also  is  constructed  of  unglazed  porcelain. 

L.  DE  K. 

Detection  of  Small  Quantities  of  Carbon  Monoxide  in  Air. 
Jules  Ogier  and  Emile  Kohn-Abrest  {Ann.  Chim.  anal.,  1908,  13, 
169 — 173). — The  air  is  introduced  into  a  graduated  tube  connected 
at  its  lower  end  with  a  mercury  re.>-ervoir.  The  upper  part  of  the 
tube  is  surrounded  by  a  water-jacket,  and  contains  a  platinum  spiral 
which  can  be  heated  by  means  of  an  electric  current.  After  the  air 
has  been  introduced  and  its  volume  measured,  the  platinum  spiral 
is  brougiit  to  a  red  heat,  then  allowed  to  cool,  again  heated,  and 
so  on  until  no  further  contraction  in  the  volume  of  the  air  takes 
place.  The  pressure  and  temperature  are  adjusted  before  taking  the 
final  reading,  and  the  contraction  observed  conesponds  with  half 
the  volume  of  carbon  monoxide  present.  The  ignited  air  is  then 
treated  with  potassium  hydroxide  in  order  to  absorb  the  carbon 
dioxide  formed ;  the  contraction  observed  is  equal  to  the  volume  of 
the  carbon  monoxide.  This  second  manipulation  is  necessary  in  case 
hydrogen  is  present  in  the  air  under  examination.  Should  the  air 
contain  hydrocarbon  gases,  these  must  be  removed  previously  in  the 
usual  way. 

Carbon  monoxide  and  dioxide  may  be  estimated  in  one  portion  of 
air  by  passing  a  large  measured  volume  of  the  latter  through  a 
series  of  vessels  containing  concentrated  sulphuric  acid,  and  pumice 
and  sulphuric  acid,  then  through  weighed  potash  bulbs,  and  finally 
through  a  tube  containing  iodic  acid  and  surrounded  by  a  steam 
jacket.  The  carbon  dioxide  is  absorbed  in  the  potash  bulbs,  whilst 
the  iodine  liberated  by  the  action  of  the  carbon  monoxide  on  the 
iodic  acid  is  collected  in  potassium  iodide  solution  and  titrated.  A 
current  of  pure  air  is  employed  to  drive  the  sample  of  air  through  the 
apparatus.  W.  P.  S, 
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Detection  of  Small  Quantities  of  Carbon  Monoxide  in 
Air.  Jules  Ogier  and  E.  Kohn-Abrest  {Ann.  Chim.  anal.,  1908, 
13,  218 — 224). — The  detection  is  based  on  the  well-known  aetion  of 
carbon  mouoxide  on  diluted  defibrinated  blood  and  subsequent  spectro- 
scopic examination  after  treating  with  ammonium  sulphide.  The 
volume  of  air  passed  before  a  reaction  is  obtained  gives  an  idea  a* 
to  the  quantity  of  carbon  monoxide  present. 

The  improvement  made  by  the  authors  consists  in  the  fact  that 
the  air  is  first  deprived  of  oxygen  by  means  of  a  solution  of  sodium 
hyposulphite.  L.  de  K. 

Universal  Volumetric  Method  for  the  Estimation  of 
Magnesium.  Fernand  Rkpiton  {Chem.  Zentr.,  1908,  i,  1329;  fiom 
Mon.  Sci.,  1908,  [iv],  22,  i,  33— 35).— The  solution  is  evaporated  with 
excess  of  nitric  acid,  the  residue  is  taken  up  with  nitric  acid,  and 
should  phosphoric  acid  be  present,  exce.-s  of  ammonium  molybdate  is 
added  and  the  precipitate  washed  with  ammonium  nitrate.  The 
filtrate  is  treated  with  nitric  acid,  neutralised  with  ammonia,  s^ud 
evaporated  to  dryness.  The  residue  is  dissolved  in  dilute  nitric 
acid  and  iLtroduced  into  a  measuring  flask.  A  known  volume  of 
standardised  triammonium  phosphate,  2%  of  citric  acid,  and  ammonia 
are  added,  and,  after  twenty-four  hours,  the  flask  is  filled  up  to  the 
mark  with  ammonia  aud  well  shaken.  An  aliquot  part  of  the  filtrate 
is  then  titrated  with  uranium  solution  for  phosphoric  acid.  The 
difference  in  phosphoric  acid  added  and  found  represents  the 
magnesia. 

In  the  absence  of  phosphoric  acid,  the  treatment  with  molybd;\te  is, 
of  course,  superfluous.  •  I>.  de  K. 

Separation  of  Magnesium  from  the  Alkalis  by  Alcoholic 
Ammonium  Carbonate.  Frank  A.  Gooch  and  Ernest  A.  Kddy 
(Amer.  J.  Sci.,  1908,  [iv],  25,  444— 448*).— A  modification  of 
Schaffgotsch's  process  {Annalen,  1857,  104,  482).  The  solution 
containing  about  0"25  gram  of  the  mixed  salts  is  diluted  to  50  c.c. 
and  50  c.c.  of  absolute  alcohol  are  addeJ.  The  magnesium  is  now 
precipitated  by  adding  50  c.c.  of  satuiated  normal  ammonium 
carbonate  solution  containing  50%  of  alcohol,  and  the  whole  is  left 
for  twenty  minutes,  stirring  every  five  minute.'^.  The  precipitate  is 
collected,  washed  with  the  ammonium  carbonate  solution,  dried, 
ignited,  and  weighed  as  magnesium  oxide. 

If  the  amount  of  alkali  salts  is  very  large,  it  is  advisable  to 
ledis.solve  tlie  piecipitate,  after  decr»nting  the  clear  liquid,  in  the 
f-mallest  possible  amount  of  hydiochloric  acid,  and  to  throw  down  once 
more  with  the  precipitant.  L.  di:  K. 

Volumetric  Estimation  of  Zinc.  George  C.  Stone  {J.  Amer. 
Chem.  Soc,  19t)8,  30,  904— 905).— A  critici.sm  of  the  paper  by  Keen 
on  this  subject  (this  vol.,  ii,  431).  Tiie  method  given  for  standardising 
is  complicated  and  untiustworthy.  The  host  way  to  prepare  a  zinc 
solution  of  known  stiength  i.s  to  di^solve  some  zinc  in  dilute  hydro- 
chloric acid,  leaving  some  of  it  undissolved,  and  then  dilute  with 
*  iiiul  Zril.ycli.  aiionj.  Uhnn.,  1008,  58,  -I'i?— 432. 
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water  so  as  to  have  about  5  grams  of  the  metal  per  litre.     The  zinc 
is  then  estimated  in  a  definite  portion  of  the  liquid  as  pyrophosphate. 

L.  DE  K. 

Accuracy  of  the  Colorimetric  Estimation  of  Lead.  H.  W. 
WouDSTRA  {Zeitsch.  anorg.  Chem.,  1908,  58,  168 — 175.  Compare 
KUhn  Abstr.,  1906,  ii,  493). — The  colorimetric  method  for  the 
estimation  of  s-mall  quantities  of  lead  by  comparison  of  the  colour 
of  the  sulphide  in  colloidal  solution  with  that  of  a  corresponding 
solution  of  known  strength,  used  by  several  previous  investigators,  has 
been  tested  with  fairly  satisfactory  results,  but  the  presence  of  iron 
is  a  source  of  inaccuracy.  It  is  important  that  the  amount  of 
electrolyte  in  the  tubes  should  be  the  same.  To  avoid  the  lengthy 
evaporation  after  the  first  precipitation  of  the  sulphide,  Kiihn's 
method  of  getting  the  sulphide  into  a  form  suitable  for  filtration  by 
shaking  with  finely-divided  asbestos  was  found  .satisfactory,  but 
barium  chloride  is  preferable  to  sodium  nitrate  for  coagulating  the 
precipitate.  After  filtration,  the  sulphide  is  dissolved  in  hydrochloric 
acid,  evaporated  to  dryness,  the  sulphide  reprecipitated,  and  the 
process  repeated.  Finally,  the  chloride  is  dissolved  in  water,  lOc.c.  of 
potassium  hydroxide  and  of  a  saturated  solution  of  hydrogen  sulphide 
added,  and  the  comparison  made. 

This  method  gives  more  accurate  results  with  small  quantities 
(0'05  mg.)  of  lead  than  the  volumetric  method  given  by  Kiihn  {loc.  cit.). 

G.  S. 

Estimation  of  Lead  in  Lead-Tin  Alloys.  Siegmund  Holz.mann 
(Pharm.  Zentr.-h.,  1908,  49,  -417— 422).— About  05  gram  of  the  alloy 
is  repeatedly  oxidised  with  strong  nitric  acid  in  a  200  c.c.  platinum 
crucible  with  the  usual  precautions  and  evaporated  to  dryness.  The 
residue  is  treated  with  150  c.c.  of  10  (vol.)  %  nitric  acid  and,  without 
removing  the  tin  oxide,  submitted  to  electrolysis,  a  platinuni  dish  of 
about  half  the  size,  the  outer  surface  of  which  has  been  exposed  to  a 
sand  blast,  serving  as  electrode.  The  current  should  be  a  weak  one,  so 
as  to  avoid  evolution  of  gas  as  much  as  possible.  The  lead  .separates 
as  peroxide,  and  is  weighed  as  such,  the  last  traces  of  moisture  being 
removed  by  gently  heating  the  inner  side  of  the  dish.  L.  de  K. 

Detection  of  Copper  and  Iron.  Marcel  Delepine  {Bull.  Soc. 
chim  ,  1908,  [iv],  3,  652— 654).— The  method  depends  on  the  pro- 
duction of  an  intense  coloration  when  a  solution  of  a  dialkyldithio- 
carbamate  is  added  to  a  solution  of  a  salt  of  either  of  these  n:etals  in 
water.  The  coloured  substance  produced  is  extracted  with  benzene, 
and  the  residue  left  on  distilling  off  the  soh^ent  is  dissolved  in  two 
drops  of  nitric  acid  and  then  ignited.  To  this  residue  one  drop  of 
nitric  acid  is  added,  which  dissolves  the  copper  oxide,  but  leaves  the 
ferric  oxide.  A  few  drops  of  water  are  added,  and  the  solution 
decanted  into  a  small  vessel,  carefully  evaporated  to  dryness,  and  a 
drop  of  a  solution  of  an  alkali  dialkyldithiccarbamate  added,  when, 
if  copper  is  present,  an  intense  yellowish-brown  coloration  is  produced. 
The  residue  of  ferric  oxide  is  fused  with  a  minute  portion  of  potassium 
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hydrogen  sulphate,  and  to  the  fused  mass,  when  cold,  two  drops  of  a  solu- 
tion of  an  alkali  dialkyldithiooarbamate  ai^e  added  and  then  ether ;  on 
shaking,  the  ether  develops  a  pink  tint  if  iron  is  present.  In  dealing 
with  solid  matter,  the  latter  is  incinerated,  the  ash,  dissolved  in 
nitric  acid,  is  re-ignited,  and  the  residue  so  obtained  is  treated  as 
described  above.  The  most  convenient  reagent  to  employ  is  a  solution 
of  a  dialkylamine  dialkyldithiocarbamate,  which  can  be  made  by 
simply  mixing  the  appropriate  dialkylamine  with  carbon  disulphide, 
and  diluting  to  at  least  one  per  cent,  strength  with  alcohol  or  water. 
Such  a  reagent  will  detect  1  part  of  copper  in  1,000,000  of  solution. 
Colorations  are  also  produced  with  nickel  and  cobalt.  T.  A.  H. 

Volumetric  Estimation  of  Copper.  George  S.  Jamieson, 
L.  H.  Levy,  and  Henry  L.  Wells  (/.  A77ier.  Chem.  Soc,  1908,  30, 
760 — 764)  — The  sulphate  solution  obtained  from  the  ore  in  the  visual 
manner  is  nearly  neutralised  with  ammonia,  sulphurous  acid  is  added, 
and,  after  heating  to  boiling,  the  copper  is  precipitated  with  ammonium 
thiocyanate.  The  filter  containing  the  washed  precipitate  is  placed  in 
a  bottle  containing  5  c.c.  of  chloroform,  20  c.c.  of  water,  and  30  c.c. 
(if  hydrochloric  acid.  The  liquid  is  now  titrated,  with  constant 
shaking,  with  standard  solution  of  potassium  iodate  (11 '784  grams 
per  litre  ;  1  c.c.  =  0  002  gram  of  copper)  until  the  violet  colour  of  the 
chloroform  noticed  at  first  suddenly  disappeai's.  L.  de  K. 

Rapid  Method  for  the  Estimation  of  Mercuric  Salts  in 
Aqueous  Solution.  Samuel  G.  Liversedge  (Analysf.,  1908,  33, 
217 — 218). — The  method  depends  on  the  solubility  of  mercuric  iodide 
in  ether,  and  is  particularly  applicable  to  the  estimation  of  small 
(juantities  of  mercury,  as,  for  instance,  in  the  "  liquor  hydrargyri 
perchloridi "  of  the  Pharmacopoeia.  Tvventy-five  c.c.  of  the  mercury 
solution  are  placed  in  a  separating  funnel,  and  5%  potassium  iodide 
solution  is  added,  drop  by  drop,  until  no  furtlier  precipitate  is 
f)roduced  ;  a  large  excess  must  be  avoided.  A  few  drops  of  phosphoric 
acid  solution  are  next  added  in  order  to  reduce  the  solvent  action  of 
the  excess  of  potassium  iodide  on  the  mercuric  iodide,  and  the  mixture 
is  then  extracted  three  times  with  ether,  using  about  50  c.c.  each 
time.  The  ethereal  extracts  are  washed  with  water,  evaporated  in  a 
weighed  fiask,  and  the  i-esidue  of  mercuric  iodide,  after  being  dried  at 
100",  is  weighed.  W.  P.  S. 

Acidimetric  Estimation  of  both  Mercury  Components  in 
Mercury  Oxycyanide.  1<]u\vin  Rupp  {Pharm.  Zeit.,  1908,  58, 
4;55 — 436). — 0'3  (iram  of  the  samplo  is  dissolved  in  50  c.c.  of  hot 
water  containing  05  gram  of  sodinn)  chloride,  and,  when  cold,  titrated 
with  iV/10  hydrochloric  .acid,  using  I  to  2  drops  of  0'2%  methyl-orange 
as  indicator.  This  gives  the  mcrcui'ic  oxide  only ;  1  c.c.  of  acid  = 
00108  gram  of  HgO. 

1'5  to  2  (Jrams  of  potassium  iodide  and  100  to  125  c.c.  of  wafer  are 
rowsadded,  by  which  neutrality  is  restored,  and  the  titration  is 
ri>ppated.  The  result  represents  the  mercuric  cyanide  ;  1  c.c.  of  acid  = 
U0126;gram  of  HgCgNg.  J.,  de  K. 
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Detection  of  Manganese  and  Chromium  in  the  presence 
of  each  other.  William  J.  Karslake  (/.  Amer.  Cham.  Soc,  1908, 
30,  905). — ^To  the  cold  dilute  nitric  or  sulphuric  acid  solution  of  the 
mixture  are  added  1  to  2  c,c.  of  silver  nitrate  reagent  and  then 
2  to  5  grams  of  potassium  persulphate,  and  the  whole  is  heated  until 
practically  no  more  oxygen  is  evolved.  The  manganese  and  chromium 
are  thus  converted  into  their  respective  acids,  the  permanganate 
colour  showing  itself  first.  In  order  to  detect  the  chromium,  the 
colour  of  which  is  obscured  by  the  permanganate,  the  liquid  is  ccoled 
and  shaken  with  ether  or  acetic  ether  and  excess  of  hydrogen- peroxide  ; 
the  permanganate  is  decomposed,  and  the  perchromic  acid  formed 
dissolves  in  the  ether  with  a  blue  colour.  L.  de  K. 

Oxidising  Power  of  Sodium  Peroxide  ;  its  use  in  Quali- 
tative Analysis.  Daniel  F.  Calhane  {J.  Amer.  Chem.  Soc,  1908, 
30,  770 — 773). — Sodium  peroxide  in  alkaline  medium  is  recommended 
for  the  detection  of  chromium  in  presence  of  iron  and  aluminium.  The 
oxidation,  however,  goes  as  far  as  the  perchromate  stage,  and  therefore 
the  usual  confirmatory  test  with  lead  acetate  is  not  obtained  until  the 
liquid  has  been  heated  so  as  to  reduce  the  pei-chromic  acid. 

L.   DE  K. 

Simultaneous  Qualitative  Test  for  Nickel  and  Cobalt. 
Hermann  Grossmann  and  Walter  Heilborn  {Ber.,  1908,  41, 
1878 — 1880.  Compare  Grossmann  and  Schiick,  Abstr.,  1906,  ii,  903  ; 
1907,  ii,  582). — ^The  presence  of  both  nickel  and  cobalt  may  be  detected 
with  certainty  by  the  following  test :  the  solution  to  be  examined  is 
concentrated,  freed  from  a  large  excess  of  acid,  treated  with  an  excess 
of  ammonia,  and  then  with  10 — 20  c.c.  of  a  10%  sucrose  solution  ; 
a  suflicient  quantity  of  a  solution  of  dicyanodiamidine  sulphate  is 
added,  and  finally  sodium  hydroxide.  The  nickel  present  separates  as 
a  yellow,  cry.stalline  precipitate  of  nickel  dicyanodiamidine,  leaving,  in 
the  presence  of  cobalt,  an  intense  red  or  reddish-violet  solvition. 

W.  H.  G. 

Estimation  of  Nickel.  M.  Emmanuel  Pozzi-Escot  (Ann.  Chim. 
anal.,  1908,  13,  186"*). — A  reply  to  the  criticism  of  Grossman  and  Schiick 
(this  vol.,  ii,  230).  The  author  points  out  that  he  has  laid  stress  on 
the  fact  that  the  separation  from  cobalt  is  accompanied  by  the  forma- 
tion of  the  double  molybdate,  and  that  he  has  already  indicated  the 
means  to  be  taken  to  prevent  the  precipitation  of  blue  cobalt 
molybdate.  He  has  never  claimed  that  the  molybdate  process  is 
capable  of  estimating  mere  traces  of  nickel  in  the  presence  of  cob.ilt. 

W.  P.  S. 

Rapid  Estimation  of  Nickel  in  the  presence  of  all  Elements 
of  Groups  4,  5,  and  6.  M.  Emmanuel  Pozzi-Escot  {Ann.  Chim. 
anal.,  1908,  13,  215 — 216). — The  solutionis  concentrated  to  a  small 
bulk,  and,  after  neutralising  the  excess  of  acid,  a  large  excess  of  a 
solution  of  ammonium  molybdate  is  added,  also  a  little  ammonium 
chloride.     The  whole  is  heated  to  60  —70°  and  well  shaken  for  a  few 

*  and  BuV.  Sue.  chim.,  1908,  [iv],  3,  775. 
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minutes,  when  it  is  suddenly  cooled.  The  precipita'e,  which  contains  all 
the  nickel,  is  washed  with  saturated  ammonium  chloiide  solution,  and 
then  boiled  with  water  and  excess  of  ammonia  for  a  few  minutes.  All 
the  nickel  is  dissolved,  and  thus  separated  from  any  iron,  chromium, 
manganese,  and  aluminium.  If  it  is  feared  that  the  precipitate  still 
retains  nickel,  it  may  be  redissolved  in  hydrochloric  acid  and  again 
treated  with  ammonia  in  excess. 

The  united  ammoniacal  filtrates  are  boiled  with  potassium  hydroxide 
to  expel  the  ammonia,  and  a  little  bromine  is  added  to  peroxidise  the 
nickel,  which  is  then  washed,  redissolved  in  hydrochloric  acid,  and 
finally  deposited  by  electrolysis.  L.  de  K. 

Stannometric  Estimation  of  Alkali  Vanadates.  T.  Wauynski 
and  B.  Mdivani  {Bull.  Soc.  chhn.,  1908,  [iv],  3,  626—628  ;  Ann.  Chim. 
anal.,  1908,  13,  209). — The  method  depends  on  the  reduction  of 
vanadic  acid  by  stannous  chloride  in  presence  of  acids.  The  best 
resvilts  are  obtained  with  a  solution  containing  approximately  2%  of 
stannous  chloride  and  standardised  against  a  solution  of  iodine  of 
known  strength.  As  indicator,  ammonium  molybdate,  which  gives  a 
blue  coloration  with  mere  traces  of  stannous  chloride,  is  used,  drops  of 
the  indicator  being  placed  on  white  porcelain.  The  results  are  equally 
good  in  presence  of  hydrochloric  or  sulphui'ic  acid  and  in  either  hot  or 
cold  solution.  T.  A.  H. 

Electrolytic  Estimation  of  Antimony.  0.  Scheen  {Zeitsch. 
Elektrochem.,  1908,  14,  257— 263).— The  electrolytic  deposition  of 
antimony  from  a  solution  containing  sodium  suljohide  and  potassium 
cyanide  has  been  said  to  yield  too  high  results.  Sodium  sulphide 
(80  c.c.  ;  D  I'H)  and  potassium  cyanide  (30  c.c.  ;  30%)  are  mixed  with  the 
neutralised  antimony  solution,  the  mixture  diluted  to  140  — 150  c.c, 
and  electrolysed  in  a  platinum  basin  with  1*2  to  1*3  amperes  at 
60 — 70°.  The  voltage  must  not  exceed  1*7  volts.  The  results  obtained 
are  too  high  with  a  thickly  platinised  basin,  with  wire  gauze  cathodes, 
and  with  rotating  electrodes ;  on  the  other  hand,  perfectly  correct 
results  are  obtained  with  a  polished  basin  (using  not  more  than 
O'l  gram  of  antimony)  and  with  a  very  slightly  etched  or  platinised 
basin,  using  up  to  02  gram  of  antimony.  A  large  excess  of  sodium 
hydi  oxide  or  too  high  current  density  also  leads  to  incorrect  results. 
On  a  rough  surface,  the  deposit  is  formed  most  cpiickly  on  the  highest 
point?,  and  so  the  depressions  are  bridged  over  and  enclosures  of 
solution  are  formed  which  cannot  be  removed  by  washing.  T.  E. 

Electrolytic  Estimation  of  Antimony.  Ernst  Cohkn  {Zeitsch. 
Elektrochem.,  1908,  14,  301). — Tho  error  in  the  electrolytic  estimation 
of  antimony  has  been  shown  by  Dormaar  (Abstr.,  1907,  ii,  20{»)  and 
by  Foerster  and  Wolf  (ibid.,  ii,  508)  to  be  due  to  (>xidation  of  the 
antimony,  and  only  to  a  very  small  extent  to  enclosures  of  mother 
li(|uor,  as  Scheen  supposes  (preceding  al)stract).  T.  E. 

Volumetric  Estimation  of  Antimony.   A.  Koi.n  and  R.  Formuals 

{Zeitsch.    anonj.    Chan.,    1908,   58,  202— 208).— In   tho  light  of  the 
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results  described  by  the  authors  (this  vol.,  ii,  599),  it  is  pointed  out 
that  antimony,  in  the  form  of  antiraonic  acid,  can  be  titrated  accurately 
by  the  iodine-thiosulphate  method  when  the  hydrochloric  acid  and 
potassium  iodide  are  used  in  sufficient  concentration;  20 — 25  c  c.  of 
acid,  D  1'125,  and  0-5 — 1"0  grams  of  the  iodide  give  good  results 
when  the  total  volume  is  100  c.c.  Itisfuither  of  advantage  to  use  air- 
free  reagents. 

When  metallic  antimony  is  dissolved  in  aqua  regia  and  the  excess  of 
nitric  acid  removed  by  evaporation,  this  volumetric  method  gives 
results  which  are  about  1%  too  low,  owing  probably  to  incomplete  oxida- 
tion of  the  antimony.  Accurate  results  are  obtained  by  the  following 
somewhat  complicated  method.  The  metal  or  a  compound  is  dissolved 
in  aqua  regia  or  in  bromine  and  hydrochloric  acid,  the  nitric  acid  or 
bromine  removed  by  evaporation,  the  solution  diluted,  the  antimony 
precipitated  as  sulphide,  the  latter  dissolved  in  dilute  potassium 
hydroxide,  and  the  mixture  oxidised  by  hydrogen  peroxide,  first  in 
dilute  and  then  in  strong  alkali;  the  solution  is  then  made  strongly 
acid  with  hydrochloric  acid,  potas>ium  iodide  added,  and  the  titration 
completed  in  the  usual  way.  G.  S. 

The  "  Hydrogen  Number "  as  a  means  for  determining 
Unsaturated  Organic  Compounds  in  a  manner  similar  to  the 
Iodine  Numbers  of  Hlibl  and  Wys.  Sergius  Fokin  (/.  Euss. 
Pliys.  C/iem.  Soc ,  1908,  40,  700— 709).— The  author  defines  the 
"hydrogen  number"  of  an  organic  compound  as  the  number  of  c.c.  of 
hydrogen  at  0°  and  760  mm.  pressure  absorbed  by  one  gram  of  the 
compound.  For  carrying  out  the  test,  the  author  has  devised  an 
apparatus  consisting  of  a  distillation  flask  (50 — 150  c.c.)  having  a 
small  beaker  fused  inside  on  the  bottom  and  connected  by  means  of 
the  side-tube  to  a  gas  burette  and  a  gasometer  containing  hydrogen. 
In  the  small  beaker  are  placed  0*1 — 0*02  gram  of  molecular  platinum 
moistened  with  0'25 — 0'5  c.c.  of  water,  and  in  the  fla:?k,  the  substance 
to  be  examined  and  20 — -30  c.c.  of  alcohol  free  from  dissolved  oxygen. 
The  flask  is  shaken  by  a  shaking  machine. 

1  he  following  are  the  hydrogen  numbers  obtained  by  the  author,  the 
values  in  brackets  being  either  the  hydrogen  numbers  corresponding 
with  Wys'  iodine  number,  or,  where  indicated,  the  theoretical  hydiogen 
numbers.  Elaidic  acid,  78-6- 81-4  (78  8);  oleic  acid,  86-6— 87-2 
(66-2);  fatty  acids  from  sunflower  oil,  119-6— 120-8  (1229);  fatty 
acids  from  linseed  oil,  164-9— 166-3  (166-0);  castor  oil,  73  7  (75-5); 
cioton  oil,  260-9  (theoretical  258-4);  undecoic  acid,  115-6  (114-1); 
erucic  acid,  39  4  (65-6);  maleic  acid,  190-6- 191-6  (theoretical  191); 
aconitic  acid,  131-0  (theoretical  127-7);  citraconic  acid,  1752 
(theoretical  1711);  cinnamic  acid,  215-0  (150-1).  Colophony,  naph- 
thalene, benzoic  acid,  resoicinol,  quinol,  catechol,  pyrogallol,  and 
cymene  give  zero  hydrogen  numbers.  T.  H.  P. 

Indirect  Estimation  of  Alcohol  by  Refraction.  Adolpu 
Frank  {Chem.  Zeit.,  1908,  32,  569 — 570). — The  indirect  estimation  of 
alcohol  in  worts,  beers,  wines,  cordials,  Ac,  by  observing  the  refraction 
before  and  after  expelling  the  alcohol  has  been  shown  by  the  author  to 
be  quite  untrustworthy.  L.  de  K. 
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Detection  of  Methoxyl-  and  Methylimino-groups.  Josef 
Herzig  (Monatsh.,  1908,  29,  295 — 297.  Compare  Kirpal,  this  vol.,  ii, 
436).— Goldschmiedt  (Abstr.,  1905,  i,  900)  and  Herzig  and  Polak  (this 
vol.,  i,  546)  have  shown  that  tetramethylellagic  acid  and  similar  com- 
pounds must  be  heated  several  hours  with  hydriodic  acid  before  all  the 
methoxyl  groups  ai^e  completely  hydrolysed.  In  estimating  methoxyl 
groups  by  Zeisel's  method,  it  is  therefore  advisable  to  heat  several 
times  with  fresh  additions  of  strong  hydriodic  acid,  and  to  use  fresh 
solutions  of  silver  nitrate,  until  the  latter  ceases  to  become  turbid  on 
dilution.  Farther,  the  presence  of  a  methoxyl-  and  not  a  methylimino- 
group  is  only  indicated  with  certainty  when  the  theoretical  quantity 
of  methyl  iodide  is  liberated  in  the  time  normally  required  for  the 
estimation  of  methoxyl  by  Zeisel's  method  (compare  Herzig  and  Meyer, 
Abstr.,  1895,  ii,  296  ;  1898,  i,  53).  W.  H.  G. 

Bang's  •  Method  of  Estimating  Sugar.  H.  Jesskn-Hansen 
{Biochem.  Zeitsch ,  1908,  10,  249—257.  Compare  Abstr.,  1906,  ii, 
136). — This  method  was  tested,  and  is  highly  commended. 

W.  D.  H. 

The  Reduction  of  Cuprous  Oxide  in  the  Estimation  of 
Reducing  Sugars.  Vladimir  Stanek  (^Zeitsch.  Zuckerhid.  Bohm., 
1908,  32,  497 — 499). — The  cuprous  oxide  obtained  by  the  action  of  a 
reducing  sugar  on  Fehling's  solution  is  collected  on  a  layer  of  asbestos 
in  a  Gooch  porcelain  or  copper  crucible  and  washed  in  the  usual  way. 
The  crucible  is  then  gently  heated  over  a  spirit-flame,  and  immediately 
suspended  in  a  beaker  containing  a  small  quantity  of  70%  methyl 
alcohol,  the  beaker  being  heated  with  a  small  flame,  so  that  it  is  filled 
with  vapours  of  methyl  alcohol.  The  latter  reduce  the  cuprous  oxide 
to  metallic  copper,  and  the  crucible  and  its  contents  are  then  dried 
at  a  temp'ei-ature  of  100°  and  weighed.  Before  use,  the  crucible 
containing  a  layer  of  asbestos  is  submitted  to  similar  treatment. 

W,  P.  s. 

Colour  and  Spectral  Reactions  of  Sugars  with  Naphtha- 
resorcinol  and  Hydrochloric  Acid.  Bernhard  Tollkns  and  F. 
EoRiVE  {Zeitsch.  Ver.  deut.  Zuckeriml.,  1908,  629,  521—526  ;  Ber.,  1908, 
41,  1783 — 1787). — The  authors  have  examined  the  colour  reactions 
of  a  number  of  sugai-s  and  allied  substances  with  naphthare>orcinol 
and  hydrochloric  acid.  A  few  grains  of  the  sugar  and  about  the  same 
quantity  of  naphtharosorcinol  are  mixed  in  a  test-tube  witli  10  c.c.  of 
a  mixture  of  equal  volumes  of  hydrochloric  acid,  1)  1  "19,  and  water, 
and  the  liquid  heated  slowly  to  gentle  boiling,  which  is  maintained  for 
one  to  three  minutes.  After  three  to  live  minutes,  the  tube  is  cooled, 
the  solution  filtered,  and  the  residue  on  the  filter  wished  three  or  foiir 
times  with  water  until  the  wash-w.iter  becomes  colourless.  Alcohol, 
95°  Tr,  is  then  pouied  on  to  the  filter,  and  tho  alcoholic  solution 
of  the  residue  passing  thiough  is  examined  spectroscopically. 

When  gently  warmed  with  naplitharesorcinol  and  hydiociilovic  acid, 
Itevulose  and  sorbose  give  a  fine  re<l  coloration,  which  is  soniewh.it 
more  violet  than  that  given   by  lievulose  with  resorcinol.      D<!xtrose 
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aud  mannose,  as  well  as  substances  which  yield  these  sugars  when 
hydrolysed,  give,  when  treated  as  above,  faintly  fluoi-escent  alcoholic 
solutions,  which  exhibit  a  band  in  the  green  portion  of  the  spectrum. 
In  absence  of  Itevulose,  galactose  and  galactosides  yield  alcoholic 
solutions  showing  a  band  on  the  D-line  and  one  in  the  green ;  if 
Isevulose  is  present,  it  may  be  destroyed  beforehand  by  heating  with 
the  diluted  hydrochloric  acid.  With  pentoses,  and  more  especially 
with  methylpentoses,  the  green  fluorescence  of  the  alcoholic  solutions 
obtained  is  very  marked ;  the  methylpentoses  yield  violet-blue 
alcoholic  solutions,  which  exhibit  a  band  on  the  BAine  and  another 
in  the  green.  Glycuronic  acid  gives  a  fine  blue  alcoholic  solution 
showing  a  band  on  the  Z>-line.  T.  H.  P. 

Simple  Method  of  Detecting  Glycuronic  A.cid.  and  its 
Derivatives  in  Presence  of  Pentoses  and  in  Urine.  Bernhard 
ToLLKNS  {Zeitsch.  Ver.deut.  Zuckerind.,  1908,  629,  526—528;  Ber.,  1908, 
41,  1788 — 1790.  Compare  preceding  Abstract). — Glycuronic  acid  may 
be  readily  detected  as  follows.  A  piece  of  the  substance  to  be 
examined  as  large  as  a  pea  is  heated  in  a  wide  test-tube  with  5 — 6  c.c. 
of  water,  05 — 1  c.c.  of  a  1%  alcoholic  naphtharesorcinol  solution,  and 
6 — 7  c.c.  of  hydrochloric  acid,  D  1-19,  the  liquid  being  kept  gently 
boiling  for  a  minute.  After  standing  for  four  minutes,  the  liquid  is 
cooled,  mixed  with  an  equal  volume  of  ether,  and  well  shaken.  When 
the  liquid  has  settled,  the  upper  ethereal  solution  has  a  blue  or 
red  colour,  exhibits  blue  fluorescence,  and  has  a  band  slightly  to  the 
right  of  the  D-line  if  glycuronic  acid  is  present ;  0*1%,  or  even  less, 
of  glycuronic  acid  can  be  detected  by  this  reaction,  which  is  also 
given  by  compound  glycuronic  acids  and  by  various  plants,  for 
instance,  Fucus  and  Laminaria,  T.  H.  P. 

The  Quantity  of  Formic  Acid  in  Honey.  K.  Farnsteinek 
{Zeitsch.  iVahr.  Genussm.,  1908,  15,  598 — 604).— It  is  shown  that  only 
very  small  quantities  of  free  formic  acid  (from  O'OOll  to  0'0024%) 
occur  in  honey,  the  greater  part  of  the  acidity  of  the  latter  being  due 
to  some  other  acid,  possibly  malic  acid.  About  0  02%  of  formic  acid 
is  present  in  a  combined  state,  probably  as  an  ester.  W.  P.  S. 

Detection  of  Formic  Acid  in  Foods.  Alpheus  G.  Woodman 
and  A.  L.  Burwell  {Tech.  Quarterly,  1908,  21,  1 — 3). — In  the  method 
proposed,  the  formic  acid  is  converted  into  its  calcium  salt,  and  the 
latter  is  subjected  to  dry  distillation  in  the  presence  of  calcium 
acetate.     The  reaction  proceeds  according  to  the  equation  : 

(HC02).2Ca  -I-  (CH3-C0.2)2Ca  =  20aC03  -t-  2H3-CHO. 
The  acetaldehyde  formed  is  then  detected  by  means  of  magenta- 
sulphurous  acid  reagent.  The  details  of  the  method  are  :  50  grams  of 
the  sample  are  aciditied  with  20  c.c.  of  20%  phosphoric  acid  and  steam 
distilled  until  about  200  c.c.  of  distillate  have  been  collected.  To  the 
distillate  are  added  2  c.c.  of  30%  acetic  acid  and  20  c.c,  or  more,  of 
milk  of  lime,  and  the  solution  is  evaporated  to  dryness.  The  dry 
residue  is  then  transferred  to  a  test-tube  provided  with  a  bent  delivery 
tube,    and  is   there  subjected  to  dry  distillation.      The    distillate    is 
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collected  io  a  little  water,  and  the  solution  is  treated  with  the  magenta* 
f-ulplmrous  acid  reagent.  A  slight  coloration  nearly  always  develops, 
even  in  the  absence  of  formic  acid,  and  the  latter  must  not  be  con- 
sidered to  have  been  present  in  the  sample  unless  the  coloration 
obtained  exceeds  that  of  a  solution  prepared  by  diluting  8  c.c.  of 
cupric  chloride  solution  (12  grams  of  the  crystallised  salt  per  litre) 
and  12'5  c.c.  of  cobaltous  chloride  solution  (24  grams  of  the  crystal- 
lised salt  and  100  c.c.  of  hydrochloric  acid  per  litre)  with  water  to 
100  c.c.  If  the  food  contained  0  05  per  cent,  of  formic  acid,  the 
coloration  obtained  w'l  be  about  six  times  as  dark  as  that  of  the 
comparison  solution.  '  W.  P.  S. 

Detection  of  Citric  Acid  in  Wine,  &c.  G.  Favrel  (A^m.  Chim. 
anal.,  1908,  13,  177 — 179). — When  citric  acid  is  heated  with 
sulphuric  acid,  formic  and  acetonedicarboxylic  acids  are  formed  ;  the 
latter  acid  may  then  be  separated  and  identified.  In  testing  wine, 
100  c.c.  are  evaporated  to  dryness  on  the  water-bath,  the  residue  is 
dissolved  in  7  c.c.  of  boiling  water,  and  to  the  solution  are  added 
35  c.c.  of  95%  alcohol.  At  the  end  of  tliirty  minutes,  the  mixture  is 
passed  through  a  filter,  r.nd  the  filtrate  is  treated  with  0-4  gram  of 
calcium  acetate  dissolved  in  5  c.c.  of  water.  The  calcium  citrate 
which  is  precipitated  (if  citric  acid  is  present  in  the  wine)  is  collected 
on  a  filter  and,  when  dry,  transferred  to  a  test-tube,  3  c.c.  of  con- 
centrated sulphuric  acid,  heated  previously  to  100°,  are  added,  and  the 
solution  is  kept  at  a  temperature  of  80°  to  90°  for  two  minutes.  It 
is  then  cooled,  diluted  with  three  times  its  volume  of  water,  again 
cooled,  and  shaken  with  alcohol-free  ether.  On  evaporating  the 
ethereal  solution,  acetonedicarboxylic  acid  crystallises  out;  when 
dissolved  in  water,  this  acid  gives  a  characteristic  violet-red  coloration 
with  ferric  chloride.  The  test  is  not  affected  by  the  presence  of 
formic,  acetic,  butyi'ic,  tartaric,  malic,  lactic,  or  oxalic  acids  in  the 
wine  or  other  liquid  under  examination,  but  salicylic  acid  must  be 
removed  previously  by  extraction  with  ether  after  acidifying  with 
hydrochloric  acid.  The  method  will  detect  0'005%  of  citric  acid  in 
wine.  W.  P.  S. 

Citric  Acid  and  Natural  Wines.  II.  Astruc  {Ann.  Chim.  anal., 
1908,  13,  224 — 226). — The  author  states  that  natural  wines  may 
contain  citric  acid.  The  presence  of  this  acid  is  detected  with  safety 
by  Denigcs'  reagent  (ministerial  decision,  Jan.    18,   1907). 

L.    DE   K. 

The  Normal  Citric  Acid  of  Wines.  Georges  DENiGi;s  [Ann. 
Chim.  anal,  1908,  13,  226— 227).— The  author  states  that  he  liad 
noticed  ten  years  ago  that  new  wines  contain  3 — 6  centigrams  of 
citric  acid  per  litre  as  a  natural  constituent. 

Probably  owing  to  bacterial  influences,  the  acid  cannot  be  detected 
in  some  old  samples.  L.  de  K. 

Phenolsulphonic  Acid  and  its  Salts.  Gerhard  HObener 
{Chem.   Zeit.,    1908,   32,   485— 486).— The   phenol   group   is   but  im- 
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perfectly  precipitated  by  bromine,  and  cannot  therefore  be  titrated  by 
the  usu  il  volumetric  bromine  and  iodine  methods.  On  boiling,  how- 
ever, with  a  saturated  solution  of  bromine  in  hydrochloric  acid,  the 
phenol  is  completely  eliminated,  whil.-^t  the  sulphonyl  group  is  con- 
verted into  sulphuric  acid,  which  may  then  be  estimated  in  the  filtrate 
as  usual.  From  this  should  be  deducted  any  free  sulphuric  acid  the 
compound  may  contain,  which  is  estimated  by  simply  adding  barium 
chloride  and  a  few  drops  of  hydrochloric  acid.  L.  de  K. 

The  Freezing  Point  of  Milk.  A  Method  of  Detecting 
Adulteration.  W.  R.  GtElston  Atktns  {Ghem.  Xews,  1908,  97, 
241 — 24'2). — -The  results  of  a  considerable  number  of  determinations 
are  giveo,  showing  that  the  freezing  point  of  milk  is  practically  a 
constant,  namely,  -  0"55°  ;  the  variations  from  this  rarely  exceed  0'03° 
above  or  below  the  mean.  Determinations  of  the  freezing  point  and 
specific  gravity  of  a  sample  of  milk  are  sufficient  to  show  whether 
water  has  been  added  or  fat  removed.  The  freezing  point  of  milk 
is  not  afi^ected  by  the  presence  or  absence  of  fats.  W.  P.  S. 

Flask  for  Fat  Estimation.  Wilbur  Ij.  Dubois  (/.  Amer.  Chem. 
Soc,  1908,  30,  797— 798).— The  flask  recommended  by  Wheeler 
and  Hartwell  (Abstr.,  1901,  ii,  586)  and  modified  by  Robison 
has  been  replaced  by  one  of  the  Erleumeyer  type.  The  flask  is 
fitted  to  the  condensing  apparatus  by  means  of  a  seal  consist- 
ing of  a  maple  cup  mide  t:)  fit  over  an  ordinary  rubber  stopp3r 
througli  which  passes  the  neck  of  the  flask.  The  seal  is  made 
by  mercury  in  a  manner  similar  to  the  device  used  by  Wheeler  and 
Hartwell.  L.  de  K. 

New  Method  for  the  Estimation  of  Fat  in  Cocoa.  Adolf 
Kreutz  {Zeitsch.  Nahr.  Genussm.,  1908,  15,  680— 683). — A  weighed 
portion  of  about  1'5  grams  of  the  cocoa  is  placed  in  a  small  flask, 
3  grams  of  solid  chloral  alcoholate  are  added,  and  the  mixture  is 
heated  on  a  water-bath  until  melted  to  a  homogeneous  mass.  About 
15  c.c.  of  ether  are  next  added,  and  the  contents  of  the  flask  are 
shaken ;  a  further  quantity  of  35  c.c.  of  ether  are  then  added,  and 
the  mixture  is  poured  on  a  filter,  the  ethereal  filtrate  being  received 
in  a  weighed  flask.  The  residue  on  the  filter  is  washed  twice  with 
ether,  the  washings  being  also  collected  in  the  flask,  from  which  the 
ether  is  then  evaporated,  and  the  residue  of  fat  dried  at  a  temperature  of 
105 — 110°  and  weighed.  The  chloral  alcoholate  is  expelled  completely 
from  the  fat  at  this  temperature.  W.  P.  S. 

The  Ethyl  Ester  Value  of  Fats.  A  New  Constant  for  the 
Detection  of  Cocoanut  Oil.  Josef  Hanus  and  Lad.  Stekl 
{Zeitsch.  Nahr.  Gemcssm.,  1908,  15,  577 — 587). — The  process  is  based 
mainly  on  the  different  amounts  of  lauric  acid  occurring  in  cocoanut 
oil  and  other  fats.  The  glycerides  ai"e  converted  into  ethyl  esters 
and  the  volatile  portion  of  these  is  distilled  and  estimated.  Five 
grams  of  the  filtered  fat  to  be  tested  for  cocoanut  oil  are  placed  in  a 
200  c.c.  Erlenmeyer  flask  and  heated  for  fifteen  minutes  to  a  temperature 
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of  50°.  Thirty  c.c.  of  JV/IO  alcoholic  potassium  hydroxide  solution 
are  then  added,  the  contents  of  the  flask  are  shaken  until  a  clear 
solution  is  obtained,  and  again  heated  for  ten  minutes  at  50°.  Two 
c.c.  of  sulphuric  acid  (which  quantity  must  be  capable  of  exactly 
neutralising  the  30  c.c.  of  alkali  added)  are  then  added,  the  whole  is 
diluted  with  water  to  a  volume  of  145  c.c,  and  distilled,  a  little 
pumice-stone  being  added.  The  first  30  c.c.  of  alcoholic  distillate 
are  rejected,  whilst  the  next  100  c.c,  are  collected  and  transferred 
to  a  flask.  Alcohol  is  added  until  the  turbid  solution  becomes 
clear,  and  the  free  r.cid  is  titrated,  using  phenolphthalein  as  in- 
dicator ;  40  c.c.  of  1^/2  alcoholic  potassium  hydroxide  solution  are 
added,  the  solution  is  boiled  for  forty-five  minutes  under  a  reflux 
apparatus,  and  the  excess  of  alkali  is  then  titrated.  The  quantity  of 
alkali  required  for  the  saponification,  expressed  in  c.c.  of  N/IO  solution, 
is  termed  the  ethyl  ester  value  of  the  fat.  This  value  for  various  fats 
is  :  cocoanut  oil,  over  40  ;  palmnut  oil,  about  25  ;  butter,  fi-om  7  to 
14;  lard,  cacao  butter,  sesame  oil,  cotton  oil,  olive  oil,  &c.,  less  than 
3.  The  value  is  particularly  useful  for  detecting  the  presence  of 
cocoanut  oil  in  lard,  cacao  butter,  and  margarine,  but  it  will  not 
indicate,  with  certainty,  a  less  quantity  than  15%  of  this  oil  in  butter. 

W.  P.  S. 

Abrastol.  Dioscoride  Vitali  {Boll.  chim.  farm.,  1908,  47, 
291 — 301). — Abrastol,  or  calcium  /3-naphthol-a-.sulphonate,  is  used  as 
an  internal  antiseptic  and  as  a  precipitant  for  tartrates  in  wine, 
instead  of  other  calcium  salts.  A  number  of  colour  reactions  are 
described,  one  of  the  best  being  that  obtained  by  evaporating  with  a 
solution  of  mercurous  nitrate  (reddish-violet  colour).  From  wine, 
the  acid  may  be  extracted  by  amyl  alcohol  or  ethyl  acetate,  or  it  may 
be  isolated  as  potassium  salt  on  evapoi'ating  the  wine,  after  making 
it  alkaline,  and  extracting  the  residue  with  alcohol  ;  the  acid  can  then 
be  further  purified  by  lead  acetate  and  hydrogen  sulphide.  G.  B. 

Gall-Iron  Inks.  Erich  Kedesdy  [Chem.  Zentr.,  1908,  i,  991  ; 
from  Mitt.  K.  Ilaterialjnvfs.-Jvd.,  25,  268 — 269). — Detection  of 
2'annin  and  Gallic  Acid  with  Molybdate  Solution. — Tannin  and 
gallic  acid  give  with  acid  ammonium  molybdate  solution  a  sherry  or 
even  dark  brown  coloration.  The  residue  obtained  from  the  extraction 
with  ethyl  acetate  (.see  this  vol.,  ii,  544)  is  dissolved  in  100  c.c. 
of  water,  1 — 2  c.c.  are  diluted  to  25  c.c,  and  mixed  with  5  c.c.  of 
Finkener's  molybdate  solution. 

An  ap{)roximate  estimation  may  be  made  by  comparing  the  depth  of 
colour  with  a  standard  solution.  This  may  be  made  by  extracting  an 
ink  of  known  composition  with  ethyl  acetate  and  j)rocoeding  as 
already  directed.  Jj.  de  K. 

A  Colour  Reaction  of  Histidine.  Franz  Kisoor  {Ikiir.  chetn. 
Physiol,  Path.,  1908,  ii,  356). — On  adding  bromine  water  to  an 
aqueous  solution  of  histidine  or  a  histidine  salt,  decolorisatiou  at  first 
takes  place.  On  further  addition  of  the  reagent,  the  mixture  assumes 
a   permunoiit  yellow   colour;  ou   waraiing,   it  again    becomes   at  fiist 
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colourless,  but  after  a  time  a  pink  colour  appears,  which  afterwaids 
deepens  to  a  deep  wine-red.  Later,  black,  amorphous  particles 
separate  from  the  solution.  Too  large  an  excess  of  bromine  destroys 
the  reaction.  A  number  of  iminoazole  derivatives  nearly  allied  to 
histidine  fail  to  give  the  reaction.  The  reaction  is  sensitive  with 
solution  of   1  in  1000.  S.  B.  S. 

Alkaloid  Reactions  (Tropacocaine).  C.  Eeichaed  (Phunn. 
Zentr.-h.,  1908,  49,  337 — 342). — A  series  of  tests  is  given  of  which 
the  following  are  examples.  When  examined  with  a  magnifying  glass, 
tropacocaine  hydrochloride  shows  a  strong  double  refraction,  and 
exhibits  all  the  colours  of  the  rainbow.  When  moistened  with  water, 
it  gives  no  aromatic  odour,  thus  distinguishing  it  fi-om  cocaine. 
Warmed  with  potassium  ethyl  sulphate  and  sulphuric  acid,  it  gives  the 
odour  of  ethyl  benzoate,  whilst  cocaine  gives  a  strong  odour  of 
peppermint. 

Sulphuric  acid  gives  no  characteristic  colour.  The  reactions  with 
sodium  nitroprusside  and  with  copper  sulphate  are  very  much  like 
those  obtained  with  cocaine.  A  more  characteristic  reaction  is 
obtained  with  nitric  acid.  On  evaporating  with  nitric  acid  to  dryness, 
an  opaque,  white  residue  is  obtained ;  cocaine  yields  a  transparent, 
varnish-like  substance.  The  behaviour  with  cobalt  nitrate  is  also 
important.  If  to  a  small  drop  of  cobalt  nitrate  is  added  a  slight 
excess  of  tropacocaine  hydrochloride,  the  mixture  turns  yellow;  on 
warming,  the  colour  changes  to  blue,  but  on  cooling  the  yellow  colour 
is  restored.  Cocaine  when  treated  similarly  yields  a  permanent  blue 
spot.  L.  DE  K. 

Estimation  of  Albumin  in  Urine  by  Esbach's  Method. 
J.  C.  VAN  DER  Harst  {Fhavvi.  Weekblad,  1908,  45,  489— 492).— A 
criticism  of  the  popular  Esbach  albumimeter,  the  indiscriminate  use  of 
which  has  already  been  condemned  by  various  authorities.  It  now 
appears  that  some  urines  contain  a  colloidal  substance  which  prevents 
the  formation  of  the  albumin  picrate ;  this  may,  however,  be 
eliminated  by  boiling  the  urine  with  strong  acetic  acid,  but  in  such 
a  case  a  different  apparatus  would  have  to  be  constructed. 

L.    DE   K. 

Reaction  between  Haemoglobin  and  the  Leuco-base  of 
Malachite-green.  George  A.  Buckmaster  (Proc.  phi/siol.  Snc, 
1908,  xi — xiv.  ;  J.  Physiol.,  37). — This  base  (tetramethyldiamino- 
triphenylmethane),  first  used  by  Adler  for  the  detection  of  blood,  is  re- 
commended for  that  purpose.  Like  the  guaiacum  reaction,  the  bluish- 
green  colour  developed  is  not  due  to  the  chlox"ides  of  blood  (as  Senter 
suggested)  or  to  any  ferment,  but  to  the  iron  in  heemoglobin  and  its 
derivatives.     It  is  termed  a  pseudo-peroxydase  reaction. 

W.  D.  H. 

Sensitive  Reaction  for  Carboxy-haemoglobin.  Angelo  de 
DoMiNicis  (^0^/.  chim.farm.,  1908,  47,  258— 260).— The  author  finds 
that  the  tannic  acid  test  for  carboxy-htcmoglobin  can  be  controlled  by 
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examining  the  mixture  of  blood  and  tannic  acid  solution  spectro- 
scopically  by  means  of  reflected  light.  He  uses  Schulz's  modification 
of  this  test,  according  to  which  2  c.c.  of  blood,  diluted  to  10  c.c.  with 
water,  are  shaken  with  10  c.c.  of  3%  aqueous  tannic  acid  solution  ; 
with  normal  blood,  a  brick-red  colour  is  formed,  which  changes  to 
brownish- grey,  whilst  blood  containing  carbon  monoxide  yields  a 
persistent  rose-red  coloration.  The  spectroscopic  examination  is 
made  twenty-four  hoars  after  the  tannic  acid  has  been  added  to  the 
blood.  The  normal  blood  then  exhibits  a  band  in  the  red,  whilst  the 
bands  due  to  the  hasmoglobin  are  scarcely  visible ;  when  carbon 
monoxide  is  present,  either  no  band  or  only  a  light  one  appears  in  the 
red,  whilst  the  haemoglobin  bands  are  much  more  intense. 

T.  H.  P. 

Composition  of  Meat  Extract.  Kael  Micko  {Zeitsch.  Nahr. 
Genussm.,  1908,  15,  449 — 462). — The  main  part  of  the  paper  is 
devoted  to  the  behaviour  on  hydrolysis  of  those  constituents  of 
meat  extract  which  remain  in  solution  after  saturating  the  liquid  with 
zinc  sulphate.  They  are  recovered  from  the  filtrate  by  evaporating  in 
a  vacuum  and  extiacting  the  dry  residue  with  ammonia  and 
alcohol  (1  :  3). 

When,  after  the  purification  with  lead  hydroxide,  &c.,  the  syrupy 
mass  is  boiled  with  hydrochloric  acid,  most  of  the  matter  is  precipitated 
by  phosphotungstic  acid  (diamino-acids).  From  the  filti-ate  may 
then  be  recovered  :  taurine,  glyoxime,  alanine,  leucine,  aspartic  acid, 
and  glutamic  acid  ;  for  working  details,  the  original  article  should  be 
consulted.  L.  de  K. 

The  Mechanism  of  the  Guaiacum  Reaction.  C.  E.  Carlson 
{Zeitsch.  physiol.  Chem.,  1908,  55,  260—294), — The  theory  is  advanced 
that  the  blue  coloration  of  guaiacum  tincture  takes  place  in  those 
reactions  in  which  the  atoms  of  water  ai-e  in  a  "  labile  "  condition  and 
readily  combine,  as  in  the  reaction  NaOH  +  HCl  =  NaCl  +  HoO.  It  is 
to  the  formation  of  water  in  such  reactions  that  the  blue  coloration  is 
due.  There  are  certain  exceptions,  such  as  the  reaction  of  sulphuric 
acid  on  zinc  hydroxide,  but  a  theory  is  advanced  to  explain  why  water 
is  not  formed  in  such  reactions,  but  a  stable  hydrate.  A  theory  is 
also  advanced  to  explain  the  hydrolysis  by  means  of  enzymes,  and  to 
show  why  the  latter  give  the  guaiacum  reaction.  S.  B.  S. 

Criticism  of  Joulie's  Process  for  Estimating  the  Acidity  of 
Urine.  Fkrnand  Kepiton  {Ami.  Chim.  anal.,  1908,  13,  147 — 148. 
Compare  Abstr.,  1907,  ii,  409). — A  controversy  with  Joulio  on  the 
subject  of  acidity  in  urines  (compare  Joulie,  Glinique  et  laboratoire^ 
Aug.,  1907).  I..  DE  K. 
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The  Ultimate  Rays  of  the  Metalloids,  Tellurium,  Phosphorus, 
Arsenic,  Antimony,  Carbon,  Silicon,  and  Boron,  Antoine  de 
Gramont  {Covipt.  rend.,  1908,  146,  1260—1263.  Compare  Abstr., 
1907,  ii,  517).— Alloys  of  lead  or  tin  with  10%  to  0-001%  of  the 
metalloids  mentioned  in  the  title  have  been  examined  spectroscopically, 
and  the  ultimate  rays  of  great  persistence  found  to  coincide  with 
those  previously  observed  in  minerals  containiog  the  same  metalloids. 
The  lines  are  common  to  the  arc  and  spark  spectra,  with  or  without 
condensation,  and  are  not  masked  by  the  presence  of  other  substances. 
They  are  all  situated  in  the  ultra-violet,  and  can  only  be  photogi'aphed 
when  prisms  of  quartz  or  calcspar  are  employed,  W.  0.  W. 

The  Red  Portion  of  the  Calcium  Chloride  Arc  Spectrum. 
C  F.  O.  Meisenbach  (Zeitsch.  wiss.  Fhotographie,  Photojyhysik.  Photo- 
chem.,  1908,  6,  258 — 270). — -The  red  end  of  the  calcium  arc  spectrum 
has  been  studied  photographically  by  means  of  red-sensitive  plates, 
a  large  Rowland  grating  being  used.  The  number  of  bands  observed 
is  very  large,  and  only  a  few  of  them  can  be  resolved.  Since  the 
bands  are  sometimes  degraded  towards  the  red  and  sometimes  towards  the 
violet,  it  appears  that  bands  of  different  origin,  due  probably  to  the 
chloride,  the  oxide,  and  the  metal,  occur  together.  Detailed  measure- 
ments of  the  bands  and  of  the  line  spectrum  are  given.  Four  groups 
of  bands  are  found  to  obey  Deslandres'  law.  C,  H,  D. 

■  I      The    Separation    and    Quantitative    Spectra    of    Cerium, 

Wd  Lanthanum,   and  Didymium.     James  H.  Pollok  and  A.   G.  G, 

P™  Leonard    {Sci.    Froc.    Eoij.    Duhl.    Soc,    1908,    11,   257— 269).— The 

separation    of   cerium    from    mixed    cerite    earths    by    the    action    of 

chlorine  in  alkaline  solution  is  recommended,  fusion  of  the  nitrates 

tj  being  employed  to  separate  lanthanum,  didymium,  and  yttrium. 
Neodymium  and  praseodymium  were  not  separated.  The  residual 
lines  on  sparking  dilute  solutions  between  gold  electrodes  have  been 
recorded  and  photographed  in  the  manner  already  described  (Abstr., 
1907,  ii,  918).  C.  H.  D. 

The  Quantitative  Spectra  of  Molybdenum,  Tungsten, 
Thorium,  and  Zirconium.  A.  G.  G.  Leonard  {Sci.  Froc.  Roy. 
Duhl.  Soc,  1908,  11,  270—279,  Compare  preceding  abstract).— The 
lines  observed  on  sparking  solutions  containing  1,  O'l,  O'Ol,  and 
0'001%  of  the  element  between  gold  electrodes  have  been  measured 
and  photographed.  The  most  persistent  lines  occur  in  the  more 
refrangible  part  of  the  spectrum.  The  vibrations  of  small  wave-length 
are  therefore  the  most  easily  excited.  This  explains  the  greater 
tendency  of  ultra-violet  rays  to  induce  chemical  action.       C.  H.  D. 

VOL.  xciv.  ii.  44 
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A  New  Arrangement  of  the  Konig  Spectrophotometer  and 
its  AppHcation  to  the  Determination  of  Chemical  Equihbria. 
Joel  Hildebrand  (Zeitsch.  Ulekirochem.,  1908,  14,  349 — 353). — Two 
small  tungsten  filament  lamps  are  connected  in  series  so  that 
variations  of  current  affect  them  equally.  The  light  from  one  lamp 
passes  through  the  solution.  The  two  beams  are  then  polarised  at 
right  angles  to  each  othei%  pass  a  direct  vision  prism,  and  are  received 
by  a  telescope  with  a  Nicol  prism  in  the  eye-piece.  The  telescope  can 
be  adjusted  to  receive  light  of  any  desired  wave-length  ;  by  rotating 
the  Nicol,  the  two  bea*^s  can  be  made  of  the  same  intensity. 

The  dissociation  of  phenolphthalein  is  measured  by  means  of  the 
instrument.  Phenolphthalein  is  dissolved  in  solutions  of  ammonia 
and  ammonium  chloride  in  which  the  concentration  of  the  hydrogen 
ions  is  known.  The  amount  of  phenolphthalein  dissociated  is  obtained 
by  comparing  the  absorption  with  that  observed  in  a  completely 
dissociated  solution.  The  dissociation  constant,  [H'][R']/[HRJ, 
where  [R']  is  the  concentration  of  the  phenolphthalein  ion,  is  found 
to  be  1 '7  X  10 "^"^  for  solutions  in  which  from  5  to  65%  of  the  phenol- 
phthalein is  dissociated ;  for  smaller  degrees  of  dissociation  smaller 
values  ai-e  observed.  T.  E. 

Optical  Investigation  of  the  Condition  of  Chromate  and 
Permanganate  Solutions.  Arthur  Hantzsch  and  Robert  H. 
Clark  (Zeitsch.  physikcd.  Chem.,  1908,  63,  367 — 381). — By  a  study  of 
absorption  spectra  and  determination  of  molecular  extinction  coefficients, 
the  authors  have  reached  results  for  chromates,  dichromates,  and 
permanganates  similar  to  those  already  reached  for  platinichlorides 
(see  this  vol.,  ii,  447). 

Solutions  of  chromium  trioxide  in  pure  water  and  iu  aqueous 
sulphuric  acid  are  at  all  concentrations  optically  identical  with  each 
other  and  with  feebly  acid  solutions  of  potassium  dichromate.  Solutions 
of  the  latter  in  pure  water  deviate  very  slightly  in  the  direction  of 
monochromate  solutions.  Solutions  of  monochromates  in  pure  water, 
in  alkalis,  and  in  methyl  alcohol  are  at  all  concentrations  quite 
different  from  dichromate  and  chromic  acid  solutions  iu  their  optical 
characteristics,  but  are  identical  among  themselves  except  for  a  slight 
deviation  of  the  pure  aqueous  solutions  in  the  direction  of  the 
dichromate  solution.  The  optical  characteristics  are  independent,  not 
only  of  the  concentration  and  the  solvent,  but  also  of  the  temperature. 

The  chromoijhoric  group  in  all  acid  solutions  is  the  completely 
saturated  complex  Cr.,07 ;  in  all  alkaline  solutions  the  corresponding 
complex  CrO^.  From  the  optical  point  of  view,  it  is  immaterial 
whether  these  complexes  are  combined  with  hydrogen  or  alkali  metal, 
dissociated  or  undissociated  ;  the  colour  of  the  ions  must  bo  the  same 
as  that  of  the  undissociated  molecule. 

Similarly,  the  absorption  of  permanganic  acid  and  its  salts  is  not 
appreciably  influenced  by  the  solvent,  the  temperature,  or  the  degree 
of  dissociation. 

Emphasis  is  laid  on  the  value  of  this  optical  method  iu  studying 
constitutive  changes  due  to  the  chemical  influence  of  the  solvent. 

J.  C.  P. 
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Attempt  to  Produce  Dichroism  by  Pressure  in  Silver 
Haloids.  Felix  Cornu  (Centr.  Min.,  1908,  393— 395).— A.  von 
Lasaulx,  in  1879,  made  the  observation  that  dichroism  is  developed  by 
pressure  in  crystals  of  chlorargyrite  from  Schneeberg,  but  the  present 
author  has  been  unable  to  conlirm  this  observation  by  his  experiments 
on  chlorargyrite,  embolite,  and  bromyrite  from  various  other  localities. 

L.  J.  S. 

Apparatus  for  Producing  Flame  Colorations  and  Other 
Changes  of  a  Non-luminous  Flame.  F.  Scriba  (Chem.  Zentr., 
1908,  i,  1753;  from  Zeitsch.  phydk-chem.  Unterr.,  1908.  21, 
110 — 111). — A  modified  form  of  Bunsen  burner  made  of  glass  and 
having  a  glass  tube  bent  downward  as  air  iulet.  By  this  means  a 
flame  coloration  is  obtained  by  introducing  the  air  inlet  tube  into  a 
vessel  containing  the  vapour  or  dust  of  the  flame  colouring  substances. 

J.  V.  E. 

Polarimetric  Measurements  with  Small  Quantities  of 
Liquid.  Julius  Donau  {Monatsh.,  1908,  29,  333 — 336). — In  the 
experiments  in  question,  a  capillary  tvibe  of  0''1 — 0'5  mm.  internal 
diameter  and  5 — 10  cm.-  long,  made  of  black  glass,  was  fixed  by  means 
of  rubber  tubing  into  a  wider  tube  ;  the  liquid  to  be  examined  was  then 
introduced,  the  ends  closed  with  small  glass  covers,  the  tube  pushed 
inside  an  ordinary  polarimeter  tube,  and  the  measurements  made  in 
the  usual  way.  Sodium  light  or,  for  the  longer  tubes,  electi-ic  light  is 
used,  and  the  results  are  scarcely  less  accurate  than  those  obtained  in 
the  ordinary  method  (compare  Fischer,  this  Vol.,  i,  544).  G.  S. 

Dispersion  of  Magnetic  Rotatory  Power  in  the  Neigh- 
bourhood of  Bands-  of  Absorption  in  the  Case  of  Rare 
Earths.  Jeax  Becquerel  {Pldl.  May.,  1908,  [vi],  16,  153 — 161. 
Compare  Abstr.,  1906,  ii,  317,  421  ;  1907,  ii,  147;  this  vol.,  ii,  78, 
338). — In  reference  to  recent  communications  of  Wood  (this  vol.,  ii,  244) 
and  Elias  (this  vol.,  ii,  549),  the  author  discusses  the  results  of  his 
work  on  the  influence  of  a  magnetic  field  on  the  absorption  bauds  of 
xenotime  and  tysonite,  details  of  which  have  already  been  published. 

It  is  maintained  that  the  experimental  observations  are  in  agree- 
ment with  the  theory  of  magnetic  rotatory  polarisation,  which  is  based 
on  the  Hall  effect.  The  phenomenon  in  the  case  of  crystalline 
substances  is  of  the  same  nature  as  that  found  by  Zeeman  for 
vapours. 

Differences  are  found  in  that  the  order  of  magnitude  of  the  dis- 
placements for  many  of  the  bands  of  crystals  is  much  greater  than  for 
the  bands  of  vapours,  and  that  when  the  optic  axis  of  a  uniaxial  crystal 
is  parallel  to  the  lines  of  force  of  the  field  and  the  direction  of  propaga- 
tion of  the  light,  the  bands  corresponding  with  the  absorption  of  the 
circular  components  of  given  sense  are  not  all  displaced  in  the  same 
direction.  H.  M.  D. 

Photographic  Capacity  and  Supposed  Radioactivity  of 
Hydrogen  Peroxide.  Octave  Dojjy-Henault  and  Alice  Donv- 
Henault  {Bull.  Soc.  chim.  Btlg.,  1908,  22,  224 — 245.  Compare 
Abstr.,  1906,  ii,  645). — The  results  of   this  work  show  that  Russell's 
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view,  that  the  latent  images  produced  by  various  oi"ganic  materials 
wheu  placed  on  sensitised  plates  in  the  dark  are  due  to  the  action  of 
vapour  of  hydrogen  peroxide  directly  evolved  by  these  materials,  is 
accurate,  and  that  the  action  is  not  due  to  radiation,  as  suggested  by 
Graetz  {Physikal.  Zeit.,  1904,  5,  698). 

The  vapour  tensions  of  solutions  of  hydrogen  peroxide  have  been 
ascertained  by  determining  the  amount  of  the  peroxide  carried  away 
in  a  certain  time  by  a  known  current  of  gas  from  a  solution  of  the 
peroxide  of  known  strength  kept  at  a  definite  temperature.  The  per- 
oxide wars  absorbed  in  a  solution  of  titanic  anhydride  in  sulphuric  acid, 
and  finally  estimated  by  a  standard  solution  of  permanganate.  At 
constant  temperature,  the  vapour  tension  of  hydrogen  peroxide  solution 
increases  with  the  concentration,  but  for  equal  concentrations  the 
partial  vapour  pi-essure  may  diminish  with  rise  of  temperature ;  thus  a 
solution  may  give  more  water  vapour  and  less  hydrogen  peroxide 
vapour  at  40°  than  at  19°  (compare  Precht  and  Otsuki,  Abstr.,  1905, 
ii,  296,  495).  The  vapour  tensions  observed  are  tabulated  in  detail  in 
the  original.  The  minimum  quantity  of  hydrogen  peroxide  necessary 
to  produce  an  image  on  a  photographic  plate  is  r2  x  10"^  gram.  The 
vapour  tension  and  photographic  activity  -of  hydrogen  peroxide 
solution  may  be  either  increased  or  diminished  by  the  addition  of 
sulphuric  acid,  and,  generally,  parallel  observations  are  concordant,  but 
influences  sometimes  disturbing  this  concordance  are  (1)  the  slow  inter- 
action of  the  acid  and  peroxide,  causing  the  vapour  tension  to  vary 
with  the  duration  of  the  experiment,  and  (2)  the  effect  of  increased 
humidity  in  intensifying  the  image  on  the  plate. 

From  these  observations,  the  conclusion  is  drawn  that  the  photographic 
activity  of  solution  of  hydrogen  peroxide  is  due  to  the  actual  trans- 
port of  peroxide  vapour  to  the  sensitised  layer  of  the  plate.  Incident- 
ally, it  is  pointed  out  that  the  photographic  method  may  be  applied  to 
the  determination  of  the  molecular  structure  of  the  unstable 
compounds  of  titanic  anhydride  and  other  oxides  with  hydrogen  per- 
oxide by  noting  the  concentration  of  peroxide  at  which  the  solutions  of 
the  anhydride  and  peroxide  in  sulphuric  acid  begin  to  affect  photographic 
plates,  this  being  the  point  at  which  the  anhydride  has  been  saturated 
with  peroxide.  Results  of  such  experiments  indicate  that  the  com- 
pounds Ti02,H202  and  Mo03,2H202  exist,  which  are  stable  in  sulphuric 
acid  solution.  T.  A.  H. 


Radioactivity  of  Ordinary  Metala  and  the  Penetrating 
Radiation  from  the  Earth.  J.  C.  ]NU;Lknnan  {Plnjsikal.  Zcitsch.y 
1908,  9,  440 — 443). — The  electrical  conductivity  of  the  air  enclosed 
in  cylinders  of  lead,  aluminium,  and  zinc  has  been  measured  at  a 
number  of  places  in  the  neighbourhood  of  Toronto.  The  collected 
data  lead  the  author  to  draw  tlio  coiiclu.sion  that  if  the  metals  could 
be  entirely  freed  from  radioactive  impurities,  and  if  observations 
could  be  made  under  conditions  such  that  penetrating  radiations  from 
external  sources  could  be  excluded,  the  conductivity  of  the  enclosed  air 
would  have  an  extremely  small  value,  and  might  disappear  completely. 

H.  M.  D. 
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Helium  and  Radioactivity  in  Rare  and  Common  Minerals. 
Robert  J.  Strutt  {Froc.  Roy.  Soc,  1908,  80,  A,  572— 594).— A  large 
number  of  minerals,  including  sulphides,  native  elements  and  oxides, 
rare  earth  minerals,  and  igneous  rocks,  have  been  tested  for  the  inert 
gases,  more  particularly  helium.  The  general  method  of  procedure 
was  to  heat  the  finely-powdered  mineral  to  rednes?,  absorb  the 
ordinary  gases  given  off,  and  examine  the  spectrum  of  the  inert 
residue. 

Practically  all  the  minerals  contain  helium,  and  in  the  majority  of 
cases  in  the  proportion  to  be  expected  from  the  traces  of  uranium  and 
radium  which  the  minei*als  contain.  Thus  for  samarskite,  hrematite, 
and  quartz,  which  contain  1,500,000,  700,  and  2  c.mm.  of  helium  per 
kilogram  respectively,  the  ratio  of  helium  to  uranium  oxide  varies  only 
from  9  :  1  to  14  : 1.  In  a  few  cases  in  which  the  ratio  is  higher,  the 
mineral  contains  thorium,  apparently  in  sufficient  amount  to  account  for 
the  greater  helium  content.  The  only  exception  to  the  above  statements 
is  beryl,  which  yields  a  proportion  of  helium  much  greater  than 
corresponds  with  the  amount  of  radioactive  substance  present. 

The  only  minerals  which  contain  appreciable  amounts  of  argon  are 
igneous  rocks,  and  there  does  not  appear  to  be  any  connexion  between 
the  radioactivity  and  the  proportion  of  argon  present.  The  results, 
therefore,  afford  no  evidence  that  argon  is  one  of  the  products  of 
radioactive  change.  G.  S. 

Radioactivity  of  Mineral  Springs  in  the  Tyrol.  Max 
Bamberger  {MoncUsh.,  1908,  29,  317 — 332). — The  measurements  were 
made  by  Engler's  method  (Abstr.,  1907,  ii,  218).  The  temperature 
and  the  radioactivity  (in  electrostatic  units)  of  the  water  from  a  large 
number  of  wells  are  given  in  tabular  form,  as  well  as  some  geological 
notes  on  the  localities.  The  radioactivity  of  sediments  from  four  of 
the  wells  has  also  been  determined.  G.  S. 

Radium  Content  of  Deep-Sea  Sediments.  John  Joly  {Phil. 
Mag.,  1908,  [vi],  16,  190 — 197). — The  author  has  examined  the  radio- 
activity of  deep-sea  sediments  obtained  from  the  "Challenger"  and 
"Albatross"  collections,  and,  further,  of  a  specimen  of  Globigerina 
Ooze,  and  one  of  the  mud  thrown  up  by  the  volcanic  disturbance 
of  1906  in  the  Bay  of  Bengal.  These  sediments  are  very  much  richer 
in  radium  than  average  terrestrial  rocks.  The  richest  sediments  are 
those  from  the  most  central  parts  of  the  Pacific  Ocean.  Comparing 
the  amounts  of  radium  and  calcium  carbonate  in  the  deposits,  it  is 
found  that  as  the  former  increases,  the  latter  decreases.  This 
indicates  that  the  amount  of  radium  increases  with  the  antiquity  of 
the  sediment.  The  largest  amount  of  radium  found  was  in  the  red 
clay  from  the  Challenger  Station,  276  ;  per  gram  of  air-dried  material 
it  contains  52"6  x  10^^^  gram  radium.  Uranium  has  been  found  to  be 
present  in  this  red  clay ;  a  colorimetric  determination  of  the  amount 
present  in  the  8'42  grams  examined  gave  0'0006  to  0*0007  gram, 
whereas  the  amount  calculated  from  the  radium  content  is 
0-0012  gram.  H.  M.  D. 
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Influence  of  Temperature  on  Radioactive  Changes. 
WiLHELM  Engler  (Ann.  Physik.,  1908.  [iv],  26,  483—520.  Compare 
Curie  and  Danne,  Abstr.,  1904,  ii,  306  ;  Bronson,  Abstr.,  1905,  ii, 
567;  Makower,  Abstr.,  1906,  ii,  259;  Makower  and  Russ,  Abstr., 
1907,  ii,  421  ;  this  vol.,  ii,  449  ;  Schmidt,  this  vol.,  ii,  141).— A  further 
attempt  to  settle  the  question  whether  the  rate  of  decay  of  radio- 
active substances  is  independent  of  the  temperature.  The  measure- 
ments were  made  on  radiam  B  and  C  and  on  radium  emanation,  the 
experiments  being  so  arranged  that  the  rate  of  decay  could  be 
measured  during  the  period  of  heating  and  also  immediately 
afterwards. 

The  observations  with  radium  B  and  C  indicate  definitely  that  the 
rate  of  decay  at  1 100°  to  1400"^  is  greater  than  at  the  ordinary  tempera- 
ture, whilst,  after  cooling,  the  rate  of  decay  is  for  some  time  less  than 
the  normal  value.  The  influence  of  temperature  on  the  rate  of  decay 
increases  with  the  temperature. 

In  a  similar  way,  when  radium  emanation  is  heated  to  temperatures 
above  1100°,  an  increase  in  the  activity  amounting  to  several  units 
per  cent,  is  observed.  Even  after  heating  for  several  hours,  the 
activity  is  considerably  greater  than  at  the  ordinary  temperature.  On 
cooling,  the  activity  falls,  and  the  normal  value  is  attained  at  the  end 
of  about  an  hour.  This  decrease  in  the  activity  on  cooling  was  not 
observed  in  all  the  experiments,  and  the  suggestion  is  made  that  the 
samples  of  emanation  which  show  the  phenomenon  contain  another 
substance  which  is  very  sensitive  to  rise  of  temperatui-e.  This  sub- 
stance is  apparentl)'  formed  veiy  slowly,  for  the  emanation  collected 
after  a  period  of  rest  of  eighteen  weeks  showed  no  decrease  in  activity 
on  being  cooled  after  exposure  to  a  higher  temperature. 

H.  M.  D. 

Secondary  ^-Rays.  John  A.  McClelland  {Proc.  Roy  Soc,  1908, 
80,  J,  501—515.  Compare  Abstr.,  1907,  ii,  420).— When  radiation 
from  radium,  consisting  of  96%  of  )8-rays  and  4%  of  y-rays,  is  allowed 
to  impinge  on  plates  of  various  metals,  the  secondary  radiation  from 
the  metal  consists  entirely  of  /8-rays. 

Although  secondary  yS-rays  are  emitted  in  all  directions,  a  very  large 
proportion  follows  the  ordinary  law  of  reflection.  The  intensity  of  the 
reflected  beam  of  (3-viiys  does  not  vary  much  when  one  metal  is 
sub.stituted  for  another,  but  the  intensity  of  the  true  secondary 
/3-radiation,  free  from  reflected  rays,  depends  on  the  atomic  weight 
of  the  metal  in  an  even  more  striking  manner  than  was  shown  in  the 
previous  work.  If  the  amounts  of  true  secondary  radiation  are  plotted 
against  atomic  weights,  the  elements  fall  into  divisions  corresponding 
with  the  chemical  periods.  The  liigher  the  atomic  weight  the  greater  is 
the  amount  of  /3-radiation  emitted,  and  the  less  the  relative  importance 
of  the  reflected  portion. 

Experiments  were  made  in  which  the  angle  of  incidence  of  the 
primary  radium  rays  on  the  plate  was  0°,  30°,  45°,  60°,  and  75°,  whilst 
the  intensity  of  tlie  emitted  radiation  was  measured  at  all  .angles  in 
the  plane  of  incidence  up  to  75°  on  eacli  side  of  the  normal  to  the 
surface.     When  the  incidence  is  normal  to  the  surface,  the  secondary 
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radiation  in  any  direction  is  proportional  to  the  cosine  of  the  angle 
between  that  direction  and  the  normal.  This  might  be  expected  from 
the  fact  that  i-adiation  from  an  element  of  volume  deep  in 
the  plate  traverses  a  thickness  of  material  which  is  inversely  pro- 
portional to  the  cosine  of  the  angle  between  its  direction  and  the 
normal. 

Secondary  radiation  is  much  less  from  a  thin  sheet  of  aluminium 
than  fi'om  a  thick  one,  but  the  reflected  portion  increases  less  rapidly 
than  the  total  radiation  when  the  thickness  of  the  plate  is  increased. 
Reflection  is  not  merely  a  surface  action,  but  goes  on  at  successive 
layers  beneath  the  surface. 

There  is  good  ground  for  dividing  the  total  secondary  radiation 
into  two  distinct  parts,  since  true  secondary  ^-rays  appear  to  be  more 
readily  absorbed  by  tinfoil  than  either  reflected  or  primary  ^-rays. 

In  addition  to  secondary  radiation  in  the  plane  of  incidence,  the 
total  radiation  from  an  exposed  plate  has  been  measured  by  placing  the 
plate  at  the  base  of  an  ionisation  vessel  consisting  of  three  concentric 
tinfoil  hemispheres.  The  ionisation  current  from  the  outer  and  inner 
to  the  middle  hemisphere  was  approximately  proportional  to  the  total 
radiation,  however  distributed. 

Measiu-ements  were  made  with  lead,  tin,  copper,  and  aluminium,  the 
angles  of  incidence  varying  from  10^  to  80^  to  the  normal.  Given 
equal  amounts  of  primary  radiation  falling  on  the  plate,  the  total 
secondary  radiation  appear.s  to  vary  somewhat  with  the  angle  of 
incidence.  The  higher  the  atomic  weight  the  greater  the  total 
secondary  radiation.  With  low  atomic  weights,  reflected  rays  are 
an  important  factor,  and  the  author  supposes  that  these  are  not 
confined  to  the  plane  of  incidence. 

Reflected  y8-rays  are  supposed  to  actually  consist  of  some  of  the 
incident  /3-particles,  whilst  true  secondary  radiation  more  probably 
consists  of  particles  expelled  from  atoms  perturbed  by  the  entry 
of  primary  rays.  The  expelled  particles  may  be  original  constituents 
of  the  atom  or  incident  particles  pi'eviously  absorbed  by  the  atom. 

R.  J.  C. 

Decay  of  Radium  Emanation  when  Dissolved  in  Water. 
Richard  B.  Moore  {Proc.  Roy.  Soc,  1908,  80,  A,  597— 598).— The 
half-time  period  for  the  decay  of  radium  emanation  dissolved  in 
water  is  3'8  days,  practically  identical  with  that  observed  under 
ordinary  conditions  in  air.  G.  S. 

Condensation  of  Radioactive  Emanations.  E.  Henriot  {Chem. 
Zentr.,  1908,  1,  1515—1516;  from  Le  Radium,  1908,  5,  41—46).— 
With  the  object  of  ascertaining  whetlier  there  is  any  relationship 
between  the  condensation  of  radium  and  thorium  emanations  by 
cooling  and  their  adsorption  by  solids  when  heated,  the  adsorption  of 
radium  emanations  by  cocoanut  charcoal  has  been  studied.  This 
substance  was  first  treated  in  the  cold  with  emanation,  then  heated  in 
a  closed  vessel  to  a  definite  temperature,  and  the  vessel  connected  with 
a  larger  evacuated  chamber.  The  quantity  of  emanation  thereby 
given  up  was  measured  and  found  to  be  a  regular  function  of  the 
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temperature;  at  18°  it  is  practically  zero,  and  at  350°  complete. 
When  actinium  emanation  was  connected  by  a  U-tube  to  a  zinc 
sulphide  screen  and  the  whole  apparatus  evacuated,  no  scintillations 
were  produced  when  the  temperature  of  the  U-tube  was  below  -  145°, 
but  with  an  increase  of  temperature  an  increased  luminosity  was 
observed.  In  a  similar  manner,  it  was  found  that  radium  emanation 
produced  luminosity  above  -  150°  to  -  160°.  An  actinium  salt  was 
itself  cooled,  and  the  emanation  conducted  to  a  conden8er  by  a  current 
of  air  and  measured;  it  was  found  that  above  -140°  the  quantity 
of  emanation  produced  increased  with  the  temperature.  J.  V.  E. 

Condensation  of  the  Actinium  and  Thorium  Emanations. 
S.  KiNOSHiTA  {Phil.  Mag.,  1908,  [vi],  16,  121 — 131). — A  comparison 
of  the  condensation  phenomena  of  the  emanations  of  thorium  and 
actinium  has  been  made  by  a  method  similar  to  that  used  by  Ruther- 
ford and  Soddy  for  radium  and  thorium  emanations  (compare  ihid., 
1903,  [vi],  5,  361).  Actinium  emanation  begins  to  condense  at 
-  120°,  but  until  the  temperature  falls  to  -  150°  the  condensation 
is  incomplete.  The  temperature  at  which  condensation  begins,  or  at 
which  a  given  proportion  of  the  emanation  remains  uucondensed, 
depends  largely  on  the  pressure ;  it  is  the  same  whether  the  emanation 
is  conveyed  by  air  or  by  hydrogen. 

Experiments  on  thorium  emanation  made  with  the  same  apparatus 
show  that  it  condenses  at  temperatures  from  2 — 3°  higher  than  the 
actinium  emanation.  The  influence  of  pressure  on  the  condensation 
phenomena  is  very  nearly  the  same  for  both.  H.  M.  D. 

Emission  of  Electrons  by  Heated  Metallic  Oxides.  Felix 
Jentzsch  {Ber,  deut.  2^^7/3.  Ges.,  1908,  6,  398 — 400.  Compare 
Deininger,  this  vol.,  ii,  83). — The  author  has  measured  the  number  of 
electrons  emitted  by  twenty  different  metallic  oxides  at  high 
temperatures. 

Platinum  wires,  coated  with  the  oxides,  were  heated  electrically  and 
suspended  axially  in  a  brass  cylinder  between  which  and  the  oxide- 
coated  wire  a  difference  of  potential  was  established,  and  the  saturation 
current  was  measured.  In  all  cases,  the  formula  deduced  by  Richard- 
son (Phil.  Trans.,  1903,  A,  201,  516)  is  satisfied  by  the  experimental 
data. 

Values  representing  (1)  the  number  of  electrons  contained  in  unit 
volume  of  the  emitting  substance,  and  (2)  the  work  done  by  an 
electron  in  passing  through  the  surface  of  the  active  substance,  are 
tabulated  for  the  various  oxides  examined.  The  work  done  by  an 
electron  on  emission  is  greater  for  the  oxides  of  the  electropositive 
metals  than  for  those  of  the  electronegative  metals.  On  the  other 
hand,  the  number  of  free  electrons  in  the  electropositive  metals  exceeds 
that  in  the  electronegative.  H.  M.  D. 

Changes  of  Pressure  which  Accompany  Point  Discharge 
through  Hydrogen  containing  Oxygen  and  Nitrogen.  A.  P. 
Chattock  and  A.  M.  Tvndall  {Phil.  Mag.,  1908,  [vij.  16,  24—47).— 
Experiments  have  been  made  to  ascertain  the  molecular  complexity  of 
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the  ions  in  point  discharge  through  hydrogen.  By  discharging  from  a 
platinum  point  against  a  platinum  or  palladium  plate,  the  ious  appear 
to  be  absorbed  by  the  plate,  resulting  in  a  diminution  of  pressure,  from 
which  the  number  of  molecules  removed  from  the  gas  per  ion  can 
be  calculated  when  the  quantity  of  electricity  passing  through  the  gas 
during  the  discharge  is  known.  (The  expression  "per  ion"  is  to 
be  interpreted  as  "  per  hydrogen  atom  set  free  in  a  voltameter  placed 
in  series  with  the  discharge  vessel.")  The  pressure  changes  were 
measured  by  means  of  a  sensitive  tilting  pressure  gauge  capable  of 
indicating  differences  of  the  order  of  I'lO"^  atmosphere. 

In  pure  hydrogen,  the  pressure  change  corresponds  with  the  removal 
of  one  molecule  per  ion.  In  hydrogen  containing  2  to  14%  by  volume 
of  oxygen,  positive  point  discharge  brings  about  the  combination  of 
about  16  molecules  of  oxygen  per  ion,  whilst  negative  discharge  causes 
about  25  molecules  of  oxygen  to  combine  per  ion.  When  the  per- 
centage of  the  oxygen  is  less  than  0  2,  the  number  of  molecules 
which  combine  in  the  positive  discharge  is  approximately  constant, 
and  equal  to  about  10  per  ion.  For  negative  discharge,  the  combina- 
tion increases  rapidly  when  the  percentage  of  oxygen  falls  below  2, 
and  in  hydrogen  containing  less  than  0'01%  of  oxygen  it  attains  the 
high  value  of  110  molecules  per  ion. 

The  presence  of  one  part  of  oxygen  in  ten  million  parts  of  hydrogen 
can  be  detected  by  means  of  the  pressure  changes  which  accompany 
the  point  discharge. 

When  nitrogen  is  present  with  oxygen  in  hydrogen,  even  in  large 
excess,  the  combination  which  takes  place  is  chiefly,  and  perhaps 
entirely,  between  the  oxygen  and  the  hydrogen,  H.  M.  D. 

Does  the  Law  of  the  Action  of  Mass  Hold  for  the  Silent 
Electrical  Discharge  ?  Max  Le  Blanc  and  John  H.  Dayies 
{Zeitsch.  Elekirocliem.,  1908,  14,  361 — 366). — When  dry  ammonia  gas 
is  exposed  to  the  silent  discharge  at  constant  temperature  and  constant 
current,  the  rate  of  decomposition  is  nearly  proportional  to  the  pressure. 
Temperature  has  a  comparatively  small  influence  on  the  rate  of  decom- 
position ;  a  rise  of  100°  nearly  doubles  it.  An  increase  of  the  current 
of  one-third  nearly  doubles  the  rate  of  decomposition.  The  presence 
of  excess  of  hydrogen  diminishes  the  rate  of  decomposition,  whereas 
nitrogen  increases  it.  The  luminosity  of  the  discharge  is  much 
increased  by  nitrogen,  but  not  by  hydrogen.  The  final  condition  of 
equilibrium  attained  is  found  to  be  very  little  affected  by  the  strength 
of  current  used.  The  ratio  []Sr2][H2]7[^H3]^  for  different  mixtures  of 
hydrogen  and  nitrogen  is  not  even  roughly  constant.  The  law  of  mass 
action  therefore  does  not  hold.  Apparently,  it  is  only  true  when  the 
temperature  is  so  high  that  the  reactions  occur  under  the  influence  of 
heat  alone.  T.  E. 

Volatilisation  of  Cathodes  in  Attenuated  Gases.  Franz 
Fischer  and  Otto  Hahnel  {Zeitsch.  Elektrochem.,  1908, 14,  366—367). 
— The  authors  have  compared  the  volatilisation  of  different  cathodes 
with  the  same  current  by  using  two  discharge  tubes  in  series.  With 
the  same  metal  and  gas,  the  volatilisation  is  approximately  inversely 
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proportional  to  the  gas  pressure  and  directly  proportional  to  the  square 
of  the  current  density.  The  volatilisation  in  argon  and  hydrogen  is 
the  same  ;  it  is  less  in  air  than  in  hydrogen.  The  order  of  volatility 
of  the  metals  is  aluminium,  iron,  nickel,  copper,  platinum,  silver. 
If  the  tubes  are  in  parallel,  the  current  passes  more  readily  through 
argon  than  hydrogen,  and  the  volatilisation  in  the  argon  tube  is 
greater.  Kohlschlitter  and  Goldschmidt  (this  vol.,  ii,  457)  find  that 
different  gases  favour  volatilisation  in  the  order  of  their  atomic  weights. 
This  is  not  in  agreement  with  the  present  experiments,  and  is  also 
contradicted  by  Kohlschiitter  and  Goldschmidt's  results  when  these 
are  calculated  for  equal  quantities  of  electricity.  T.  E. 

Electrocapillary  Measurements  by  the  Method  of  Large 
Drops.  Leon  G.  Gouy  {Com'pt.  rend.,  1908,  146,  1374—1376).— 
The  present  paper  deals  with  absolute  measurements  by  means  of  a 
modified  capillary  electrometer.  In  order  to  obtain  a  rigorously 
hemispherical  drop,  the  mercury  is  contained  in  a  glass  vessel, 
optically  worked,  and  of  40  mm.  radius.  Results  are  given  for 
solutions  of  hydrogen  sulphate,  sodium  sulphate,  hydrogen  chloride, 
potassium  bromide,  and  potassium  iodide.  W.  0.  W. 

Determination  of  the  Dielectric  Constant  of  Helium.  Ernst 
HocHHEiM  {Ber.  deut.  iiliys.  Ges,,  1908,  6,  446 — 448). — The  author  has 
measured  the  dielectric  constant  of  helium  by  the  electrostatic  null- 
method  of  Hopkinson-LebedefF.  The  mean  value  reduced  to  0°  and 
760  mm .  pressure  is  Z>  =  1  -000074  ±  0-000004.  If  the  mean  value  n  of 
the  refractive  index  of  helium  is  taken  from  the  measurements  of 
Scheel  and  Schmidt,  Ramsay  and  Tra vers,  and  of  Rayleigh,  the  relation- 
ship of  Maxwell,  D  =  n^,  is  found  to  be  satisfied.  H.  M.  D, 

Electrical  Conductivity  of  Solid  Cuprous  Iodide.  Karl 
Badeker  and  E.  Pauli  {Physikal.  Zeitsch.,  1908,  9,  431).— The 
electrical  conductivity  of  cuprous  iodide,  which  is  abnormally  high  for 
a  transparent  substance,  is  found  to  diminish  with  time.  By  subject- 
ing a  vei'y  thin  film  of  copper  to  the  action  of  iodine  vapour  in  a 
suitable  appai^atus,  an  initial  maximum  specific  resistance  equal  to 
0-01  ohm.  was  obtained  for  the  iodide.  In  an  atmosphere  saturated 
with  iodine  vapour,  the  conductivity  remains  unchanged,  but  falls 
immediately  when  the  iodine  vapour  is  removed  by  a  current  of 
hydrogen  or  air.  On  saturating  again  with  iodine  vapour,  the 
original  high  value  of  the  conductivity  is  attained,  and  the  transform- 
ation can  bo  repeated  with  the  same  specimen  of  cuprous  iodide  as 
often  as  desired.  H.  M.  D. 

A  Peculiar  Type  of  Electrical  Conductivity.  Karl  Badeker 
{rhysikal.  Zeitsch. ,  1908,  9,  431 — 433.  Compare  preceding  abstract). 
— The  rise  of  the  electrical  conductivity  of  cuprous  iodide  which 
is  observed  when  the  substance  is  brought  into  contact  with  saturated 
iodine  vapour  or  a  saturated  iodine  solution  takes  place  asymptotically  ; 
approximately  four-6fths  of  the  total  increase  is  observed  in  the  first 
minute.  The  increase  in  the  conductivity  is  accompanied  by  a  slight 
darkening  of  the  colour  and  by  an  increase  in  weight.     The  maximum 
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increase  in  weight  of  the  substance  when  in  an  atmosphere  of  iodine 
corresponds  with  the  addition  of  0  00333  gram  of  iodine  per  gram 
of  cuprous  iodide.  The  proportion  of  absorbed  iodine  depends  on 
the  temperature  and  also  on  the  pressure  of  the  iodine  vapour,  or  on 
the  concentration  of  the  iodine  in  the  solution  with  which  the  cuprous 
iodide  is  in  contact.  Extremely  small  iodine  vapour  pi^essures  or 
concentrations  are,  however,  very  active.  The  conclusion  is  drawn 
that  the  conductivity  induced  by  the  absorption  of  iodine  is  metallic 
in  nature  ;  the  I'esistance  is  the  same  whether  measured  by  direct  or 
alternating  currents,  and  prolonged  passage  of  a  direct  current 
produces  no  change  in  the  conductivity.  The  increase  in  conductivity 
observed  when  cuprous  iodide  is  acted  on  by  light  is  attributed  to  the 
separation  of  traces  of  iodine,  H.  M.  D. 

Binary  Electrodes  and  Electrochemical  Adsorption.  Leonor 
MiCHAELis  {Zeitsch.  Elektrochem.,  1908,  14,  353 — 355). — By  a  binary 
electrode  the  author  means  a  substance  which  sends  out  positive  and 
negative  ions  when  it  dissolves.  An  acid  of  small  solubility  and  high 
molecular  weight  sends  out  hydrogen  ions  and  also  anions ;  it  may 
possibly  continue  to  send  these  out  after  the  solution  is  saturated  • 
the  ions  will  re-combine,  and  the  undissociated  molecules  produced  will 
separate  out  in  the  solid  form.  Owing  to  the  different  rates  of 
diffusion  of  the  hydrogen  ions  and  the  anions,  the  former  will  tend  to 
escape  from  the  surface  of  the  solid,  leaving  it  negatively  charged. 
It  therefore  behaves  like  a  hydrogen  electi'ode,  and  the  difference  of 
potential  between  it  and  the  solution  depends  on  the  concentration  of 
the  hydrogen  ions  in  the  solution.  The  addition  of  an  acid  diminishes 
the  potential  difference,  and  therefore  increases  the  surface  tension  of 
the  solid  particles.  The  precipitation  of  a  suspension  of  mastic  by 
acids  is  explained  in  this  way.  The  precipitation  by  a  basic  colouring 
matter,  such  as  methyl-violet,  is  explained  by  the  formation  of  a  salt 
on  the  surface  of  the  mastic  particles.  This  diminishes  the  tendency 
to  send  out  hydrogen  ions,  and  so  diminishes  the  potential  difference 
and  increases  the  surface  tension.  This  theory  is  the  opposite  of  that 
which  explains  adsorption  as  a  pure  surface  effect  due  to  the  tendency 
of  all  substances  to  take  on  the  form  with  the  smallest  surface  tension. 

T.  E. 

Thermodynamics  of  Liquid  Cells.  P.  Henderson  {Zeitsch. 
physikal.  Gh^.m.,  1908,  63,  325—345.  Compare  Abstr.,  1907,  ii,  426). 
— The  formula  deduced  in  the  earlier  paper  (loc,  cit.)  has  been  tested 
by  measurements  of  the  P.D.  between  equally  concentrated  solutions 
containing  bivalent  ions,  such  as  ^SO^",  Ba,  Cd,  &c.  The  agreement 
between  the  observed  and  calculated  values  is  fair.  In  respect  to  ease 
of  manipulation,  the  author's  formula  is  superior  to  Planck's,  and  the 
results  which  it  gives  are  quite  as  satisfactory.  An  extension  of  the 
formula  to  concentrated  solutions  is  deduced,  and  tested  by  measure- 
ments of  the  E.M.F.  of  the  cell  : 


Ag,AgCl 


Cone.  HCl  solution 
Sat.  PbClo  solution 


Sat. 
PbClg  solution 


AgCl,Ag. 
J.  C.  P. 
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Change  of  Free  Energy  Accompanying  the  Formation  of 
Some  Fused  Salts  of  the  Heavy  Metals.  Richard  Lorenz 
and  M,  G.  Fox  {Zeitsch.  phjsilcal.  Chem.,  1908,  63,  109—120). 
— The  authors  describe  a  form  of  chlorine  or  bromine  electrode 
suitable  for  use  at  high  temperatures,  consisting  of  a  hollow 
carbon  tube  kept  charged  with  the  halogen,  and  show  that  this  elec- 
trode is  reversible.  The  variation  of  E.M.F.  with  temperature  has 
been  determined  for  a  number  of  cells  containing  fused  salts,  and  the 
results  are  represented  by  the  following  formulae  :  in  these  e,s  means 
the  E.M.F.  of  the  cell  A  \  AB  \  B,  AB  being  the  fused  salt  foi-med 
from  the  elements  A  and  B. 

epbcio=  1-263 -0-000679  (<  -  498°)  for  the  temperature-interval 
498—660°:  ^cyno^  1-258  -  0-000750  (f-560°),  valid  between  560° 
and  740°;  epbBr2=  1-0945 -0-000714  (<  -  367°),  valid  between  367° 
and  640°;  ecdBr2=  1-045  -  0-000742  (^-580°),  valid  between  580° 
and  720°.  J.  C.  P. 

Thermodynamics  of  Cells  with  Fused  Electrolytes.  Richard 
Lorenz  and  M.  G.  Fox  (ZeitscL  physikal.  Chevi.,  1908,  63,  121—125. 
Compare  preceding  abstract). — The  Gibbs-Helmholtz  formula  is 
applied  to  the  cells  refei-red  to  in  the  preceding  abstract,  and  the  heats 
of  formation  of  lead  chloride  and  bromide  and  cadmium  chloride  and 
bromide  are  calculated.  The  values  so  found  for  the  four  salts  are 
respectively  82-4,  71-5,  86-8,  and  77-3  Cal.  These  figures  represent 
the  heats  of  formation  at  constant  pressure  in  the  temperature- 
intervals  recorded  in  the  previous  abstract.  So  far  as  comparison  is 
possible,  the  agreement  with  the  values  deduced  thermochemically  is 
fair.  .  J.  C.  P. 

Differences  of  Potential  at  the  Contact  of  T-wo  Electro- 
lytes. Nernst's  Theory.  J.  Guyot  {J.  Chim.  Phys.,  1908,  6, 
424 — 491). — Although  the  general  formulsB  for  the  potential  difference 
at  the  contact  of  two  electrolytes  have  not  yet  been  obtained,  it  is 
shown  theoretically  that  the  calculation  is  not  only  possible  for  binary 
electrolytes  with  univalent  ions  (Nernst,  Planck),  but  also  for  any  two 
electrolytes  of  the  same  type  (for  example,  BaCl,,,  CaClo),  as  well  as  for 
electrolytes  with  a  common  ion  when  the  total  ionic  concentration  is 
the  same  for  the  two  solutions.  Direct  experimental  verification  of  the 
formulte  is  not  possible,  owing  to  the  fact  that  no  single  potential 
difference  is  known  with  accuracy ;  in  particular,  it  is  pointed 
out  that  the  Helmholtz  Ostwald  method  for  determining  single 
potential  differences,  depending  on  electrocapillary  phenomena,  is  not 
trustworthy. 

Measurements  have  therefore  been  made  with  "  liquid  chains,"  in 
which  two  solutions  are  in  contact  with  each  other  and  with  mercury 
electrodes,  forming  cells  of  the  type  M\S-^S.^\M.  The  total  E.M.F.  of 
such  a  cell  is  the  algebraic  sum  of  the  potential  differences  at  the  two 
junctions  m(!tal|solutions,  and  that  at  tlio  junction  of  the  two  solutions 
A'jI.S'o.  As  the  former  can  be  calculated  for  electrodes  of  the  s;une 
metal  by  the  usual  formula  E  =^ 2iT/nFlog,.pJp.„  the  E.M.F.  iS-^\S,2  ^^ 
readily  obtained.  For  solutions  of  salts  of  the  same  type,  measure- 
ments   were    made    with    alkali    sulphates    against    sulphuric    acid 
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and  against  each  other,  and  fox'  solutions  of  salts  of  different  types  such 
couples  as  HClBaCio,  HoSO^jCuSO^,  and  Na^SO^jZnSO^  were  used. 
A  few  measurements  were  also  made  with  liquid  chains  with  identical 
extremities,  for  example, 

0-li\^K2SOJ0-2iyLi2SO^  and  0-02i\^H2SOJ0aAK2SO4, 
the  E.M.F.'s.  at  the  junction  metal  [solution  being  thus  eliminated.     In 
all    cases,   the    observed    and   calculated  values  were    in    satisfactory 
agreement.  G.  S. 

A  Method  for  the  Calculation  of  Ionic  Concentrations  from 
Measurements  of  Potential  in  Concentration  Cells.  Warren 
Kendall  Lewis  {Zeitsch.  physikal.  Chem.,  1908,  63,  171 — 176). — A 
method  is  given  for  calculating  the  dissociation  of  an  electrolyte  from 
potential  measurements  in  concentration  cells.  Applied  to  the  experi- 
mental determinations  of  Gumming  with  silver  nitrate  (this  vol.,  ii,  253), 
very  close  agreement  is  obtained.]  New  determinations  with  lead  nitrate 
and  chlorate  are  also  given,  the  value  for  the  normal  lead  electrode 
obtained  being  0402.  The  advantage  of  the  method  in  the  case  of 
multivalent  ions  is  that  it  is  unnecessary  to  make  any  assumption 
as  to  dissociation  in  successive  stages.  G.  H.  D. 

Electrochemical  Equivalent  of  Silver,  Especially  in  Reference 
to  the  So-Called  Anode  Liquid.  Friedrich  Kohlrausch  {An7i. 
Physik,  1908,  [iv],  26,  580 — 596). — The  author  has  made  experiments 
to  ascertain  whether  the  value  obtained  for  the  electrochemical 
equivalent  of  silver  by  F.  and  W.  Kohlrausch  in  1881,  and  1883, 
requires  correction  in  the  light  of  recent  researches  on  the  properties 
of  the  anode-liquid.  According  to  these,  oxidation  products  are 
formed  in  the  solution  at  the  anode,  and  this  leads  to  inaccurate 
values  for  the  equivalent.  Using  the  original  pieces  of  apparatus  and 
duplicates  of  these,  the  new  experiments  show  that  the  arrangement 
of  the  electrodes  is  such  that  the  abnormal  properties  of  the  anode- 
liquid  do  not  exert  any  influence  on  the  result  obtained.  The 
correction  which  might  be  applied  to  the  value  001183  given  by  the 
older  experiments  is  at  any  rate  less  than  0'002%.  H.  M.  D. 

A  Lecture  Voltameter.  R.  Pitoni  (Nuovo  Cim.,  1908,  [v],  15, 
426 — 428). — The  voltameter  is  of  the  Hofmann  pattern,  but  the 
three  tubes  are  of  equal  diameter  and  in  the  same  plane.  Each  is 
fitted  with  an  electrode,  and  the  centre  tube  also  has  an  outlet  tube 
and  tap  at  the  lower  end.  In  the  electrolysis  of  water,  the  central 
electrode  may  be  made  the  anode,  and  the  two  outer  ones  cathodes  ; 
the  volume  of  gas  collected  in  each  tube  is  then  equal.  The  applica- 
tion of  the  voltameter  to  polarisation  experiments  is  also  described. 

G.  H.  D. 

Relation  between  the  Ionising  Power  and  the  Dielectric 
Constants  of  Solvents.  Herbert  N.  McCoy  (/.  Atner.  Chem.  Soc, 
1908,  30,  1074— 1077).— Walden  has  shown  (Abstr.,  1906,  ii,  149) 
that  when  solutions  of  an  electrolyte  in  various  solvents  have  the  same 
degree  of  dissociation,  the  product   of  the  dielectric   constant  and  the 
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cube  root  of  the  dilution  for  such  solutions  is  a  constant,  or  cJV= 
const.  Kohlrausch's  equation  A  =  Aqo  —TcJG,  where  A  is  the 
equivalent  conductivity  at  concentration  C,  A^r,  the  conductivity  at 
infinite  dilution,  and  ^  is  a  constant,  may  be  written  A/A^  = 
1  -k/A^  \JG  or  a  =  l  -  KXJG  (1),  where  the  degree  of  ionisation  a  — 
A/A^  and  k/A^  =  K,  a,  constant.  From  equation  (1)  the  expression 
K={\-o)^V  (2)  is  obtained.  The  data  for  sodium  chloride  are 
tabulated,  in  which  the  values  of  a  are  calculated  by  equation  (1). 
Similar  calculations  havp  been  made  for  about  thirty  other  salts.  The 
diiferences  between  the  observed  and  calculated  values  of  a  do  not 
exceed  the  probable  experimental  error.  It  is  shown  that  equation 
(1)  applies  fairly  accurately  to  many  solutions  in  inorganic  solvents,  and 
the  values  of  /l  =  (l  -a)  \IV,  c,  and  Ke.  for  tetraethylammonium  iodide 
in  various  solvents  are  calculated  from  Walden's  data.  The  results  are 
also  given  for  potassium  iodide  in  water,  ethyl  alcohol,  and  acetonitrile, 
and  for  lithium  nitrate  in  water,  methyl  alcohol,  and  50%  methyl 
alcohol.  In  the  case  of  potassium  iodide,  the  value  of  Ke  is  nearly 
the  same  for  ethyl  alcohol  as  for  water,  but  is  abnormally  large 
in  acetonitrile.  For  lithium  nitrate,  Ki  has  the  same  value  for  water 
and  for  methyl  alcohol.  E.  G. 

Electrolytic  Rectification  of  Alternating  Currents.  Gunther 
ScHULZE  (Zeitsch.  Elektrochem.,  1908,  14,  333 — 347).— The  author's 
experiments  with  direct  current  {Ann.  Physik,  1906,  21,  929;  1907, 
22,  543  ;  23,  226  ;  24,  43  ;  1908,  25,  775)  have  shown  that  the 
active  electrode  in  an  electrolytic  rectifier  is  covered  with  a  porous, 
non-conducting  skin.  The  pores  next  to  the  metal  are  filled  with  gas, 
and  the  i-emainder  are  full  of  the  electrolyte.  When  the  electrode  is 
cathode,  negative  corpuscles  pass  from  it  through  the  gas  layer  to  the 
electrolyte  without  much  resistance ;  when  the  electrode  is  anode, 
however,  the  carriei'S  of  the  current  in  the  electrolyte  are  a.nious  which 
cannot  pass  through  the  gas  layer.  In  the  anode  direction,  the  gas 
layer  has  a  resistance  of  the  order  of  500  ohms  per  sq.  decimetre ;  it 
also  has  a  capacity  of  the  order  of  5  microfarads  per  sq.  decimetre,  and 
with  altei-nating  current  of  50  periods  per  second,  this  allows  the  isame 
current  to  pass  as  a  resistance  of  640  ohms.  The  resistance  of  the 
electrolyte  is  negligible  compared  with  this,  so  that  the  cun-ent  in  the 
anode  direction  is  conditioned  by  the  resistance  and  capacity  of  the  gas 
layer.  In  the  cathode  direction,  the  resistance  of  the  gas  layer  and  of 
the  electrolyte  are  each  of  tlie  order  of  10  ohms  per  sq.  decimetre ;  the 
capacity  of  the  gas  layer  is  therefore  negligible.  The  theoretical  shape 
of  tlie  current  and  E.M.F.  curves  are  deduced  from  these  considera- 
tions. A  large  number  of  curves  are  taken  by  means  of  an  oscillograph, 
using  electrodes  of  all  the  active  metals  known.  The  curves  agree 
well  with  the  theoretical  forms.  As  a  criterion  of  the  relative  values 
of  the  colls,  the  ratio  of  their  apparent  resistances  in  the  cathode  and 
anodo  directions  is  used.  With  aluminium  in  solutions  of  salts  of 
potassium  or  sodium,  the  ratio  is  small,  but  the  active  layer  soon 
breaks  down.  The  danger  of  breakdown  is  smaller  with  ammonium 
salts,    but  the   ratio   is   larger.     Breakdown   is   never   observed   with 
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tantalum,  but  the  ratio  is  much  too  large  ;  its  ability  to  resist  E.M.FS 
of  lOUO  volts  is  of  no  use  in  practice,  because  of  the  very  dilute  solutions 
required.  Magnesium  has  a  very  small  ratio  of  resistances,  but  the 
active  layer  is  very  sensitive  to  rise  of  temperature.  Since  the 
liability  to  breakdown  and  a  small  ratio  of  resistances  appear  to  be 
both  due  to  the  same  cause  (solubility  of  the  solid  skin  in  the  electro- 
lyte), it  is  improbable  that  a  satisfactory  electrolytic  rectifier  will  be 
discovered.  T.  E. 

Theory  of  D along  and  Petit's  Law.  II.  Fkanz  Eicharz 
{Zeitsch.  anorg.  Chem.,  1908,  69,  146 — 160.  Compare  this  vol.,  ii, 
562). — A  theoretical  discussion  of  the  causes  which  lead  to  deviations 
from  Dulong  and  Petit's  law.  The  author's  theory,  which  requires 
that  the  product  of  the  atomic  weight  and  the  specific  heat  at  constant 
volume  should  be  equal  to  6-012,  cannot  be  tested  directly  by  ordinary 
experimental  data.  That  elements  of  small  atomic  weight  and  small 
atomic  volume  represent  exceptions  is  anticipated  by  the  author's 
theory.  In  accordance  with  this,  it  is  also  found  that  of  two  allotropic 
modifications,  the  one  with  the  smaller  atomic  volume  has  the  smaller 
specific  heat.  H.  M.  D. 

Equation  of  Condition  for  Metals.  Max  Thiesen  {Ber.  deut. 
phys.  Ges.,  1908,  6,  410—415,415—417.  Compare  GrUneisen,  this 
vol.,  ii,  563). — A  discussion  of  conclusions  regarding  the  equation  of 
condition,  which  may  be  drawn  from  the  relationship  pointed  out  by 
Griineisen,  that  for  a  number  of  metals  the  quotient  of  the  coefficient 
of  expansion  by  the  specific  heat  is  almost  independent  of  the 
temperature.  The  significance  of  this  relationship  depends  on  whether 
the  equation  of  condition  for  a  solid,  crystalline  substance  is  different 
from  the  equation  for  the  same  substance  in  the  liquid  condition  or  in 
another  crystalline  form,  or  whether  the  same  equation  of  condition 
holds  for  all  forms  of  the  substance.  In  the  first  case,  the  relationship 
may  be  strictly  true  for  certain  crystalline  forms,  but  in  the  second 
case  the  relationship  can  only  be  regarded  as  approximately  valid  for 
a  finite  portion  of  the  curve  of  condition.  H.  M.  D. 

Specific  Heat  and  Molecular  Magnetic  Field  of  Ferro- 
magnetic Substances.  Pierre  Weiss  and  Paul  N.  Beck  {Arch. 
Sci.  phys.  nat.,  1908,  iv,  25,  529 — 548). — The  energy  transfer  when 
ferromagnetic  substances  are  magnetised  or  demagnetised  by  alter- 
ations in  temperature  is  of  the  same  order  as  the  energy  required  to 
effect  the  temperature  change  itself. 

The  authors  endeavour  to  show  that  the  anomalies  exhibited  by  the 
specific  heats  of  magnetic  metals  (Pionchon,  Abstr.,  1887,  201)  can 
be  quantitatively  explained  as  due  to  variations  in  the  magnetic 
energy  content. 

Assuming  each  molecule  to  be  a  magnet  producing  lines  of  force, 
the  energy  of  complete  demagnetisation  of  iron  is  calculated  to  be 
16'8  cal.  per  gram  at  20°,  becoming  less  as  the  temperature  rises,  and 
finally  disappearing  at  753°,  at  which  temperature  the  iron  loses  its 
magnetic  properties.     The  energy  of  demagnetisation  of  nickel,  varies 
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from  4-3  cal.  at  22-9°  to  zero  at  376°,  whilst  the  corresponding  values 
for  magnetite  are  14-4  cal.  at  15-2°  and  zero  at  588° 

At  the  ordinary  temperature  the  magnetic  phenomena  should  account 
for  one-twentieth  of  the  specific  heat  of  iron,  whilst  in  the  neighbour- 
hood of  753°  the  proportion  would  be  as  much  as  43%.  Thus  the 
specific  heat  of  iron  undergoes  an  abrupt  diminution  at  753°. 

Oalorimetric  measurements  of  the  specific  heat  of  iron,  nickel,  and 
magnetite  over  a  wide  range  of  temperatures  show  striking  agreement 
with  the  results  calculated  from  the  magnetic  properties.  The  specific 
heat  of  iron  alters  b}  0-112  at  758°,  whereas  the  figures  calculated 
from  the  magnetic  properties  are  0-136  at  753°,  Yalues  for  nickel 
and  magnetite  are  in  still  better  agreement  with  the  theory. 

R.  J.  C. 

The  Solid  State.  W.  A.  Kurbatoff  {J.  Chim.  Phys.,  1908,  6, 
337 — 354). — The  melting  points  and  equal  fractions  of  the  absolute 
melting  points  are  to  be  regarded  as  corresponding  temperatures  for 
solids.  It  is  shown  by  an  examination  of  the  available  experimental 
data  that  at  such  temperatures  the  electrical  conductivities,  divided 
by  the  conductivities  at  the  melting  points,  are  equal  for  different 
metals,  and  that  both  electrical  and  thermal  conductivity  are  periodic 
functions  of  the  atomic  weight.  At  corresponding  temperatures,  the 
law  of  Dulong  and  Petit  holds  I'igorously,  even  for  boron,  carbon,  and 
silicon.  The  evidence  indicates  that  the  molecules  of  solid  metals  are 
monatomic,  those  of  solid  non-metals  being  more  complex.  The 
molecules  of  sulphides,  oxides,  and  other  compounds  with  metallic 
lustre  are  non-associated.  '  C.  H.  D. 

The  Heat-contents  of  Binary  Systems.  Gustav  Tammann 
{Zeitsch.  phijsikal.  Chem.,  1908,  63,  129— 140).— The  thermal  equi- 
librium of  binary  mixtures  may  be  represented  advantageously  by 
means  of  a  three-dimensional  model.  The  ordinary  tempei'ature- 
concentration  diagram  is  used  as  the  base  of  the  model,  and  perpen- 
diculars are  then  erected,  the  heights  of  which  are  proportional  to  the 
heat-content  of  unit  mass,  the  upper  surfaces  then  being  constructed 
by  means  of  these  perpendiculars.  TSections  perpendicular  to  the 
concentration  axis  give  the  variation  of  heat-content  with  temperature 
for  a  given  composition.  Photographs  of  a  number  of  such  models, 
with  the  corresponding  temperature-concentration  diagrams,  are  given 
for  each  of  the  cases  discussed  by  Koozeboom. 

In  order  to  construct  the  model,  cooling  curves  of  the  mixtures 
must  be  taken  under  similar  cooling  conditions,  and  the  duration  of 
each  arrest  determined,  as  in  Tammann's  method  of  thermal  analysis 
(Abstr.,  1901,  113).  0.  H.  D. 

Correction  of  the  Ideal  Melting-point  Curves  of  Binary 
Alloys.  DoMENioo  Mazzotto  {JVuovo  Ciin.,  1908,  [v],  15,  401 — 422). 
— The  author  applies  two  corrections  to  the  ideal  melting-point  curve, 
one  depending  on  the  heat  of  mixture,  and  the  other  on  the  associa- 
tion of  tlio  dissolved  metal.  The  data  for  the  former  correction  are 
obtained  from  tho  author's  determinations  [h'end.   A*,    /st.   Lonihai'do, 
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1888,  [ii«],  18,  165),  and  those  for  the  latter  from  the  atomic 
depressions  measured  by  Heycock  and  Neville  (Trans.,  1889,  55,  6fi6  ; 
1890,  57,  376,  656,  1892,  61,  888;  1894,  65,  31;  1897,  71,383; 
Abstr.,  1897,  ii,  2-15).  The  application  of  these  corrections  to  the 
melting  points  of  alloys  of  bismuth  and  tin,  lead  and  tin,  and  lead  and 
bismuth,  gives  curves  approximating  very  closely  to  the  ideal  curves. 
The  method  fails  when  the  two  components  form  a  solid  solution,  as  in 
the  case  of  tin  dissolved  in  zinc,  or  when  chemical  combination  takes 
place,  as  in  lead  amalgams.  The  following  coefficients  of  poly- 
merisation were  determined  :  Bi  in  Sn,  1*25  ;  Bi  in  Pb,  2"2 ;  Sn  in  Pb, 
3-8;Znin  Sn,  M5.  C.  H.  D. 

A  Cryoscope.  M.  C.  Dekhuyzen  (Bioch^.m.  Zeitsch.,  1908,  11, 
345 — 381). — The  true  freezing  point  of  a  solution  can  be  expressed  by 
the  equation  tiu  =  ts  +  kalKj^.{ts~tc),  where  ty,  is  the  true  freezing  point, 
ts  the  apparent  (actually  read)  freezing  point,  and  tc  the  "  convergence 
temperature,"  that  is,  the  temperature  which  the  solution  will  attain 
when  congelation  does  not  take  place,  ka  is  a  constant  depending 
on  the  rate  at  which  the  equilibrium  of  temperature  between  the 
freezing  vessel  and  cooling  bath  is  attained.  Kj.  is  a  number, 
by  means  of  which  the  rate  can  be  calculated  at  which  the  ice 
in  the  supercooled  liquid  is  formed  or  dissolved.  The  above 
formula  is  due  to  Nernst  au'l  Abegg.  The  constant  ka  can  be 
directly  determined,  the  equation  —  dtldz  =  ka{t  —  tc),  where  z  repre- 
sents time,  denoting  the  rate  of  temperature  change  of  the  liquid. 
From  this  equation, 

ka  =  1/(^2  -  2i).log.nat.(«i  -  «c)/(«2  -  O. 
where    tc   represents    the    temperature    of    the  cooling  mixture.      To 
determine  K^,  the  following  formula  was  evolved  : 
dt/dz  =  K^{tti,  —  tg)  -  ka{ts  -  tc). 
A  practically  constant  cooling  bath  can  be  obtained  by  applying  the 
principles  that  ice  and  salt   solution  attain  temperature  equilibrium 
with  very  small  velocity  if  the  surface  of  the  ice  and  the  stirring  of 
the  liquid  be  reduced  to  the  lowest  possible  limits. 

The  ap[)aratus  employed  consists  of  an  inner  cooling  vessel  with 
ground  flange,  fitted  into  a  somewhat  large  cooling  vessel,  also  with 
ground  flange ;  the  two  ground  surfaces  are  clamped  together.  This  is 
covered  with  an  ebonite  plate,  into  wliich  fit  two  tubes,  one  of  which  con- 
tains mercury,  for  quick  cooling,  and  the  other  tube  is  a  Dewar  vessel, 
formed  from  two  concentric  test-tubes  with  an  evacuated  space 
between.  A  special  arrangement  made  for  transferring  the  vessel 
containing  the  liquid  under  investigation  (with  the  Beckmann 
thermometer)  from  the  quick-cooling  to  the  Dewar  tube  is  described, 
and  also  the  methods  for  determining  the  values  of  ka  and  K^. 

a.  B.  s. 

Boiling  and  Freezing  Points  of  Concentrated  Aqueous 
Solutions  and  the  Qawscion  of  the  Hydration  of  the  fSolute. 
Samuel  M.  Johnston  {Trans.  Roy.  Soc.  Edin.,  1908,  45,  Pare  4, 
855 — 884.  Compare  Abstr.,  1906,  ii,  9). — Boiling  point,  freezing 
point,  and  electrical   conductivity  data  are  recorded  for  concentrated 
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aqueous  solutions  of  a  number  of  electrolytes.  The  conductivity 
measurements  were  made  at  0°  and  99*4°. 

In  general,  the  rise  of  the  boiling  point  produced  by  one  gram 
equivalent  has  a  minimum  value  at  a  concentration  of  05  to  1*0  gram 
equivalent  per  litre.  For  higher  concentrations  than  that  correspond- 
ing with  this  minimum,  the  rate  of  increase  of  the  equivalent  boiling- 
point  elevation  gradually  diminishes,  and  in  certain  cases  a  maximum 
can  be  observed. 

From  a  comparison  of  curves  which  represent  the  variation  of 
/"■b//^oo  with  the  co;icentration  of  the  dissolved  electrolyte,  the 
conclusion  is  drawn  that  the  degree  of  ionisation  is  greater  at  0°  than 
at  100°  in  the  case  of  dilute  solutions,  whereas  concentrated  solutions 
are  more  dissociated  at  the  higher  temperature. 

Assuming  that  the  ionisation  can  be  obtained  from  conductivity 
data,  and  that  the  elevation  of  the  boiling  point  (or  depression  of  the 
freezing  point)  produced  by  a  gram  molecule  or  gram  ion  is  independent 
of  the  concentration  of  the  solution,  the  experimental  data  are  used  to 
calculate  the  degree  of  hydration  of  the  dissolved  electrolyte  on  the 
assumptions  (1)  that  molecules  and  ions  are  hydrated  ;  (2)  that  the  ions 
only  are  hydrated,  and  (3)  that  the  undissociated  molecules  only  are 
hydrated.  The  fact  that  the  values  obtained  on  the  first  assumption 
are  in  some  cases  constant  for  a  series  of  concentrations  is  regarded  as 
evidence  of  hydration  of  both  the  undissociated  molecules  and  the 
ions.  For  other  electrolytes,  hydration  of  the  molecules  or  of  the  ions 
alone  is  assumed.  H.  M.  D. 

Theoretical  Determination  of  the  Vapour  Pressure  of  Solid 
and  Liquid  Carbon  Dioxide.  E.  Falck  {Physikal.  Zeitsch.,  1908, 
9,  433 — 437). — The  validity  of  Nernst's  thermodynamic  formula  for 
the  variation  of  vapour  pressure  with  temperature  has  been  examined 
for  liquid  carbon  dioxide  between  —10°  and  -  60°  and  for  the  solid 
between  -  60°  and  -154°.  The  agreement  between  the  calculated  and 
experimental  values  is  very  good,  except  in  the  neighbourhood  of 
—  100°  to  -  130°.  A  similar  deviation  for  an  intermediate  range  of 
temperature  was  found  by  Naumann  in  the  case  of  iodine. 

The  molecular  heats  of  liquid  and  solid  carbon  dioxide  are  given  by 
the  formuke  C^-  3-8  -t-  0-077^  and  C,.  =  3-8  -I-  0-0327'  respectively.  At 
all  temperatures  above  absolute  zero,  liquid  carbon  dioxide  has  there- 
foi'e  the  greater  specific  heat. 

The  fi-eo  energy  and  the  heat  change  for  the  passage  of  solid  carbon 
dioxide  into  the  liquid  form  at  various  temperatures  are  calculated. 
The  curves  representing  these  values  are  symmetrical  and  tangential  to 
a  straight  line  parallel  to  the  axis  of  temperature.  11.  M.  D. 

Mutual  Action  of  Dissolved  Substances  as  Deduced  from 
their  Vapour  Pressures.  Adam  Wuoczvnski  (t/!  Chini.  J'hijs.,  1908, 
6,  500 — 504), — Kemarks  on  Konowaloff's  recent  papers  (Abstr.,  1907, 
ii,  334,  602).  It  is  shown  that  several  of  Konowaloff's  formula;  can 
be  deduced  from  the  general  Duhem-INlargules  formula  for  the  vapour 
pressures  of  binary  mixtures  with  the  help  of  Kaoult's  law.  It 
follows  that,   contrary    to    Konowaloff's    view,    there  is  no  proof  of 
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chemical  combination  under  the  conditions  of  experiment  in  many  of 
the  binary  mixtures  studied  by  that  author.  G.  S. 

Vaporisation  I.  Hanns  von  Juptner  {Zeitsch.  physikal.  Chem., 
1908,  63,  355—366.  Compare  Abstr.,  1906,  ii,  522  ;  1907,  ii,  742).— 
The  values  of  /  calculated  by  the  empirical  equation  f=fo  -a6  + 
6/(1  —6)  (see  loc.  cit.)  are  in  the  neighbourhood  of  the  critical  tempera- 
ture greater  than  those  derived  directly  from  observation.  The 
author  now  shows  that  when  the  third  term  on  the  right  hand  side  of 
the  foregoing  formula  is  multiplied  by  the  factor  1  -  ^/[e(l  -  0)+  1], 
where  e  is  a  constant,  a  better  agreement  is  secured,  as  shown  by 
figures  for  fluorobenzene,  carbon  dioxide,  and  ammonia. 

By  combining  this  modified  equation  with  the  Glapeyron-Clausius 
formula,  an  expression  is  obtained  for  the  latent  heat  of  vapori- 
sation. 

According  to  Mathias,  (Di  + D„)j2Di;  =  2  -  0,  where  Di  and  D„  are 
the  densities  of  liquid  and  saturated  vapour  respectively,  and  D^ 
is  the  critical  density.  The  agreement  between  the  experimental 
figures  and  the  values  calculated  by  this  formula  is  in  general  vei^y 
good,  but,  according  to  the  author,  the  expression  1  + «'( 1  -  ^)  on 
the  right-hand  side,  where  a  is  a  constant  for  each  substance, 
gives  even  better  results,  as  shown  by  figures  for  fluorobenzene 
and  ammonia,  A  formula  is  also  developed  for  calculating  the 
difference  between  the  densities  of  liquid  and  saturated  vapour,  and 
is  tested  with  satisfactory  results  by  the  available  data  for  fluoro- 
benzene and  ammonia.  Formulae  are  further  deduced  for  calculating  the 
densities  and  volumes  of  liquid  and  saturated  vapour  in  terms  of  d  and 
the  various  constants  quoted  above.  J.  C.  P. 

Sources  of  Error  in  the  Bbullioscopic  Method  and  Attempts 
to  Remove  Them.  Ernst  Beckmann  [With  Otto  Liesche  and 
Theodor  Klopfer]  (Zeitsch.  phi/sikal.  Chem.,  1908,  63,  177 — 215). — 
An  elaborate  series  of  experiments  has  been  made  to  determine  the 
sources  of  possible  error  in  ebullioscopic  determinations.  The  influence 
of  the  external  temperature  is  discussed,  and  is  shown  to  be  least  for 
concentrated  solutions ;  it  is  less  than  in  the  case  of  cryoscopic  ex- 
periments. Direct  electrical  heating  by  means  of  a  thin  phitinum 
spiral  is  very  suitable  for  non-electrolytes,  especially  when  the  boiling 
point  of  the  solvent  is  high.  Electrolytes  give  abnormal  results,  even 
when  an  alternating  current  of  high  frequency  is  employed. 

A  method  is  described  by  which  satisfactory  measurements  can  be 
obtained  with  the  bulb  of  the  thermometer  immersed  only  in  vapour. 
The  device  employed  keeps  the  bulb  of  the  thermometer  free  from 
liquid,  a  layer  of  boiling  liquid  forming  a  jacket  round  the  vapour 
space.  In  another  form  of  apparatus,  the  bulb  is  immersed  in  liquid 
free  from  vapour,  jacketed  with  the  vapour  from  the  same  solution. 

The  influence  of  the  nature  and  quantity  of  filling  material  (garnets 
or  platinum  tetrahedra)  is  also  discussed.  C.  H.  i). 

Apparatus  for  Fractional  Distillation  under  Reduced 
Pressure.  Wilhelm  Steinkopf  (Bull.  Soc.  chim.,  1908,  [iv],  3, 
763 — 764). — Attention  is  directed  to  the  author's  apparatus  for  this 
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purpose  {Chem.  Zeit.,  1902,  26,  407),  which  resembles  Delepine's  (this 
vol.,  ii,  461),  bat  differs  in  having  the  cylindrical  receiver  closed  by  a 
rubber  stopper,  through  which  the  distributor,  provided  with  a  side- 
tube  for  attachment  to  a  pump,  passes.  T.  A.  H. 

Modification  of  the  Platinum  Vessel  of  the  Berthelot-Mahler 
Bomb.  Eduard  T6th  {Chem.  Zeit.,  1908,  32,  608). — So  as  to  minimise 
the  wear-and-tear  of  the  pastille,  and  to  facilitate  the  arrangement  of 
the  fuse-thread,  it  is  suggested  that  the  bottom  of  the  platinum  vessel 
should  be  hollowed  out  in  a  pod-like  form  so  that  the  fuse-thread 
can  be  introduced  after  weighing  without  disturbing  the  pastille. 

J.  V.  E. 

Heat  of  Neutralisation  of  Acetic  and  Benzoic  Acids  by 
Aniline  in  Benzene  Solution,  Leo  Vignon  and  Evieux  {Compt. 
rend.,  1908,  146,  1316 — 1318). — The  molecular  heats  of  dissolution  of 
acetic  acid,  benzoic  acid,  and  aniline,  in  benzene  at  M/i  dilution  are 
-0-51  Cal.,  -3-54  Cal.,  and  -1-09  Cal.  respectively.  When  equal 
volumes  of  J//4  solutions  o?  acetic  acid  and  aniline  are  mixed,  a  fall  of 
temperature  (0"054°)  is  observed  corresponding  with  an  absorption  of 
-016  Cal.  per  molecule.  On  the  other  hand,  the  formation  of  aniline 
acetate  directly  from  the  acid  and  base  results  in  the  development  of 
heat,  whilst  the  heat  of  dissolution  of  aniline  acetate  in  benzene 
(iT//8  dilution)  is  -3-63  Cal.,  from  which  the  value  -Fl-87  Cal.  is 
deduced  for  the  molecular  heat  of  combination  of  acetic  acid  and 
aniline. 

Similarly,  by  mixing  equal  volumes  (200  c.c.)  of  M/i  solution  of 
benzoic  acid  and  aniline  in  benzene,  a  very  slight  elevation  in  tempera- 
ture (0"024°)  is  produced,  corresponding  with  a  development  of 
0*08  Cal.  per  molecule.  Aniline  benzoate,  however,  has  a  heat  of 
dissolution  of  -9-4  Cal.  at  M/8  dilution  in  benzene,  giving  the  value 
+  4"77  Cal.  for  the  heat  of  formation. 

Determinations  of  the  molecular  weights  of  aniline  acetate  and 
benzoate  by  the  cryoscopic  method  give  the  values  111  and  151 — 153, 
which  more  nearly  agree  with  those  calculated  for  mixtures  of  the 
acid  and  base  than  for  the  salts. 

The  conclusions  arc  drawn  that  aniline  does  not  combine  with  acetic 
and  benzoic  acids  in  benzene  solution,  and  that  aniline  acetate  and 
benzoate  are  dissociated  by  dissolution  in  benzene.  E.  H. 

Heat  of  Neutralisation  of  Picric  Acid  by  Different  Aromatic 
Bases  in  Benzene  Solution.  Li':o  Vignon  and  Evieux  {Compt. 
rend.,  1908,  147,  67 — 69). — Picric  acid  differs  from  benzoic  and  acetic 
acids  (preceding  abstract)  in  that  it  combines  with  aromatic  bases  in 
benzene  solution. 

The  molecular  heat  of  dissolution  of  j)icric  acid  in  benzene  at  20" 
and  71//8  dilution  is  -  3*8  Cal.  The  following  are  the  heats  of 
neutralisation  of  picric  acid  by  various  bases,  and  the  characters  of 
the  salts  foimed.  By  aniline,  +1475  Cal.;  ant7me  ^>icra<e  forms  small, 
yellow  crystals,  of  which  100  parts  of  water  dissolve  0"54  part  and 
100  parts  of  benzene  0*078  part  at  22".     o-Toluidiue,  +16*45  Cal.; 
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O'toluidinepicrate  is  precipitated  as  orange-yellow  flocks,  ■which  quickly 
change  into  yellowish-white  crystals.  m-Tolnidine,  4-15'98  Cal. ; 
p-toluidine,  +  18'15  Cal.  ;  m-  and  p-toluidine' picrates  form  clear,  yellow 
crystals.  Methylaniline,  +11 '07  Cal,  (solid  salt);  methylaniline 
picrate  forms  a  golden-yellow,  crystalline  powder,  m.  p.  134°.  Dimethyl- 
aniline,  -fl4"l  Cal.  (solidPsalt)  ;  dimethylaniline  jncrate  is  a  granular, 
yellow  powder,  m.  p.  142°.  Ethylaniline,  -t- 12-6  Cal.  (solid  salt)  ;  ethyl- 
aniline  picrate  forms  a  clear  yellow,  crystalline  powder,  m.  p.  132''. 
Dimethyl-o-toluidine,  -f9'45  Cal.  (salt  dissolved) ;  the  golden-yellow 
solution,  after  twenty-four  hours'  standing,  deposits  clear  yellow 
crystals  of  dimethyl-o-tohtidine  picrate,  m.  p.  116 — 117°,  of  which  100 
parts  of  benzene  at  25°  dissolve  1'35  parts.  Phenylhydrazine, 
+  19'03  Cal.  (solid  salt);  jjhenylhydrazine  picrate  forms  a  bright 
yellow  powder,  m.  p.  148 — 149°. 

The  molecular  heat  of  dissolution  of  o-nitroaniline  at  22°  and  il//8 
dilution  is  -  5*51  Cal.,  and  its  heat  of  neutralisation  by  picric  acid  is 
-0"35  Cal.  The  heat  of  dissolution  of  o-7iitroaniline picrate,  a  brick- 
red,  crystalline  powder,  in  benzene  at  22°  and  i//16  dilution  is 
-  8"40  Cal.,  whence  the  heat  of  formation  in  benzene  solution  is 
-1*2  Cal.  A  cryoscopic  determination  of  the  molecular  weight  in 
benzene  solution  also  shows  that  no  combination  has  taken  place. 

These  results  are  an  example  of  salt  formation  without  ionisation. 
The  electrical  conductivity  of  the  solutions  either  before,  during,  or 
after  admixture  is  inappreciable. 

Benzene  solutions  of  phenol,  nitrobenzene,  and  m-dinitrobenzene  do 
not  react  with  a  benzene  solution  of  ^-toluidine. 

The  conclusions  are  drawn  that  (1)  salt-formation  in  benzene  differs 
from  that  in  water,  (2)  that  benzene  having  no  appreciable  ionising 
power  is  particularly  useful  for  the  thermal  study  of  the  formation  of 
certain  salts,  (3)  that  the  presence  of  several  nitro-groups  in  the 
benzene  nucleus  greatly  intensifies  the  acidic  power  of  the  hydroxyl 
group,  and  (4)  that  the  acidity  of  picric  acid  becomes  zero  towards 
certain  bases,  such  as  o-nitroaniline. 

Other  acids,  such  as  trichloroacetic  acid,  in  which  the  acidic 
character  is  intensified  by  the  presence  of  the  three  chlorine  atoms, 
behave  similarly  to  picric  acid.  E.  H. 

Heats  of  Solution  of  the  Three  Forms  of  Lactose.  C.  S. 
Hudson  and  F.  C.  Brown  (J.  Arner.  Chem.  Soc,  1908,  30,  960—971). 
— Lactose  ^an  be  crystallised  from  solution  in  two  forms,  the  mono- 
hydrate  and  the  ^-anhydrous  modification.  When  the  hydrate  is 
heated  at  125°,  it  is  converted  into  the  a-anhydrous  form.  Hudson 
(Abstr.,  1904,  i,  974)  has  determined  the  rate  at  which  equilibrium 
is  established  between  the  hydrate  and  the  /?-modification,  and  the 
proportions  of  the  two  forms  finally  present.  A  study  has  now  been 
made  of  the  heats  of  solution  of  the  three  forms  of  lactose,  keeping  in 
view  the  fact  that  the  solution  of  any  one  form  is  complicated  by 
a  second  heat  effect  due  to  the  change  into  the  stable  mixture  of 
hydrate  and  yS-form.  The  following  terms  are  employed  :  The 
"  initial  heat  of  solution  "  is  the  heat  produced  when  any  form  of  the 
sugar  is  dissolved  under  such  conditions   that   the  change  into  the 
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mixture  of  hydrate  and  ;S-form  is  greatly  retarded.  The  "  final  heat 
of  solution  "  is  the  total  heat  developed  when  any  form  of  the  sugar 
dissolves  to  yield  a  solution  containing  the  stable  mixture.  The 
"  heat  of  passage "  of  one  form  into  the  other  is  the  heat  produced 
when  a  given  quantity  of  one  form  changes  in  solution  into  an 
equivalent  quantity  of  the  other.  The  final  heat  of  solution  is  thus 
the  sum  of  the  initial  heat  of  solution  and  the  heat  of  passage.  The 
following  results  have  been  obtained  by  means  of  calorimetric  measure- 
ments. 

The  initial  heats  of  solution  in  gram-calories  are  :  hydrate,  -  12*0; 
a-form,  +7'3  ;  y8-form,  -  2'3,  The  final  heats  of  solution  are: 
hydrate,  -11-4;  a-form,  +7*9;  y8-form,  -2*7.  The  heats  of  passage 
to  the  ;8-form  are:  hydrate,  -f-l"0;  a-form,  -J-I'O.  The  equality  of 
the  heats  of  passage  of  the  hydrate  and  the  a-form  support  the  view 
that  in  solution  the  a-form  instantly  changes  into  the  hydrate,  which 
is  then  slowly  converted  into  the  /3-form.  The  initial  heat  of  solution 
of  the  hydrate  increases  about  O'l  gram-cal.  per  degree  rise  in 
temperature.  On  diluting  strong  lactose  solutions  (05  molal),  a 
slight  development  of  heat  occurs,  but  the  heat  of  solution  is  inde- 
pendent of  the  concenti'ation  when  this  is  less  than  about  0'3  molal. 
The  pure  ^-form  has  been  prepared,  and  has  D-"  1'59,  whilst  the 
hydrate  has  D^o  1-54.  The  thermochemical  data  now  obtained  show 
that  the  crystalline  substance  precipitated  from  aqueous  solutions  of 
lactose  by  alcohol  and  ether  is  a  mixture  of  the  hydrate  and  ^-modifica- 
tion, the  two  forms  being  present  in  approximately  the  same  pro- 
portions in  which  they  occur  in  stable  solutions.  Observations  of 
the  rotatory  power  of  stable  solutions  of  the  sugar  indicate  that  the 
hydration  is  slightly  increased  with  rise  of  temperature  from  0° 
to  100°.  The  final  heat  of  solution  of  the  hydrate,  calculated  from 
the  solubilities  at  15°  and  25°,  is  —11  "5,  which  agrees  closely  with 
the  calorimetric  determination  at  20°.  E.  G. 

New  Instrument  for  Reducing  Gas  Volumes  to  Standard 
Conditions.  Grant  T.  Davis  (/.  Amer.  Chem.  Soc,  1908,  30, 
971 — 973). — An  apparatus  is  described  for  so  adjusting  the  pressui'e 
on  a  gas  that  its  volume  is  reduced  to  that  which  it  would  occupy 
under  standard  conditions  of  temperature  and  pressure,  calculation 
being  thus  avoided.  The  pressure  is  applied  by  means  of  a  column  of 
water,  and  the  method  is  therefore  only  suitable  for  gases  which 
can  be  collected  over  water.  For  details,  the  description  and  diagram 
in  the  original  must  be  consulted.  E.  G. 

Orthobaric  Densities  of  Homologous  Liquids.  G.  Ter- 
Gazauian  {J.  Chim.  Phys.,^  1908,  6,  492— 499).— From  the  author's 
determinations  of  the  densities  nnd  critical  temperatures  of  aceto- 
nitrile  and  })ropionitrilo,  and  from  the  corresponding  determinations 
of  Young  for  pentano,  tsopentane,  hexane,  heptane,  and  octane, 
it  is  shown  that  the  difference  botwoon  the  temperatures  of  ecpial 
densities  for  two  homologous  liquids  is  equal  to  the  difference  of  the 
critical  temperatures  of  the  s.-ime  liquids.  1  Fence,  if  the  density 
curve  (liquid)  and  the  critical  temperature  of  a  single  member  of  the 
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series  is  known,  the  density  curve  and  critical  temperature  of  all  the 
other  members  can  be  calculated,  if  the  density  at  a  single  tempera- 
ture is  known  in  each  case. 

The  rule  in  question  does  not  hold  for  the  esters  and  alcohols  studied 
by  Young^and  Thomas  (Trans.,  1893,  63,  1191).  G.  S. 

The  Unit-Stere  Theory :  Demonstration  of  a  Natural 
Relation  between  the  Volumes  of  the  Atoms  in  Com- 
pounds under  Corresponding  Conditions  and  that  of  Com- 
bined Hydrogen.  II.  Gervaise  le  Bas  {Phil.  Mag.,  1908,  [vi],  16, 
60 — 92.  Compare  Abstr.,  1907,  ii,  754). — The  volume  relationships 
of  carbon  and  hydrogen  in  the  liquid  hydrocarbons  of  the  oletine  and 
acetylene  series,  and  in  aromatic  and  hydroaromatic  compounds,  have 
been  examined  in  the  light  of  the  theory  put  forward  in  the  earlier 
paper  on  the  basis  of  data  for  the  liquid  normal  paraffins. 

At  the  melting  point  and  at  temperatui-es  equally  removed  there- 
from, the  molecular  volumes  of  the  olefines  may  be  represented  by 
the  expression:  molecular  volume  0^^2,1  =  ^nS —'2'&2  =  WS  -  {  =  ). 
Similarly,  the  molecular  volumes  of  the  acetylenes  are  given  by  : 
molecular  volume  C,iHo,,_o  =  &nS -  2-5-  3  =  WS -  (=),  In  these 
expressions,  S  is  the  value  of  the  unit-stere  =  2-97,  W  is  the  total 
number  of  valencies  of  the  atoms  in  the  hydrocarbon  molecules,  and  the 
bracketed  symbols  represent  the  volume  values  corresponding  with  the 
unsaturated  linkages. 

At  the  boiling  point,  the  molecular  volumes  of  the  olefines  and 
acetylenes  are  given  by  the  formula:  molecular  volume  C„,II.„i=  6n/S' 
and  molecular  volume  On^i-2n-o  —  ^nS  -  2S  respectively.  The  value  of 
*S'  is  approximately  3  7,  but  appears  to  vary  slightly  from  one  compound 
to  another. 

The  data  for  aromatic  compounds  indicate  that  the  atomic  volumes 
in  the  nuclei  are  always  less  than  the  volumes  of  the  same  atoms 
in  straight-chain  molecules.  The  relative  volumes  of  atoms 
are,  however,  the  same  in  both  cases.  The  atoms  in  aliphatic 
side-chains  of  aromatic  compounds  have  the  same  volume  as  in  the 
paraffins. 

In  the  case  of  benzene  and  its  homologues,  it  is  shown  that  the 
critical  coefficients  are  also  subject  to  the  valency  law.         H.  M.  D. 

Torsional  Elasticity  of  Liquids.  L.  Lauee  and  Gustav  Tammann 
{Zeitsch.  physikal.  Chem.,  1908,  63,  141 — 150). — An  apparatus  is 
described  by  means  of  which  a  known  torque  of  short  duration  could 
be  applied  to  a  glass  sphere  immersed  in  the  liquid  to  be  examined. 
The  duration  of  the  impulse  varied  from  0-00000163  to  0-01956  second, 
and  was  regulated  and  measured  by  means  of  a  Helmholtz  pendulum. 
In  other  experiments,  a  steel  rod  of  elliptical  section  was  substituted 
for  the  glass  sphere. 

The  liquids  investigated  were  water,  glycerol,  and  undercooled  betol 
containing  1-5%  sucrose.  The  last  two  gave  positive  indications  of 
torsional  elasticity,  increasing  with  falling  temperature.  The  tempera- 
ture at  which  elasticity  becomes  marked  is  independent  of  the  duration 
of  the  impulse,  and  almost  independent  of  the  moment  of  torsion.    This 
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temperature  is  63°  for  glycerol  and  41°  for  betol.     Water  does  not 
exhibit  any  elasticity  above  its  roeltirg  point.  C  H.  D. 

Weight  of  a  Falling  Drop  and  the  Laws  of  Tate.  Deter- 
mination of  Molecul;nr  Weights  and  Critical  Temperatures  of 
Liquids  by  the  Aid  of  Drop  Weights.  II.  J.  Livingston  R. 
Morgan  and  Eric  Higgins  {J.  Avier.  Chem.  >Soc.,  1908, 30, 1055 — 1068). 
— Morgan  and  Steven.^on  (this  vol.,  ii,  356)  have  shown  that  the 
weight  of  a  drop  of  liquid  falling  from  the  properly  cut  end  of  a  glass 
capillary  tube  is  proportional  to  the  surface  tension  of  the  liquid,  and 
can  be  employed  for  calculating  the  molecular  weight  and  critical 
tempeiature. 

In  the  present  paper,  an  account  is  given  of  experiments  which  have 
been  carried  out  with  a  bevelled  tip  similar  to  that  used  by  Morgan 
and  Stevenson,  but  attached  to  a  buiette  of  smaller  diameter  than  that 
previously  employed.  The  diop  weights  of  carbon  tetrachloride  and 
the  liquid.-^  studied  in  the  earlier  work  have  been  determined  at  or  near 
the  temperatures  at  which  their  surface  tensions  have  been  measured 
by  the  ri^e  of  the  liquids  in  a  capillary  tube.  The  results  are  tabulated. 
They  confiim  those  obtained  previously,  and  show  that,  for  the  deter- 
mination of  relative  surf  at  e  tensions,  the  drop-weight  method  is  more 
accurate  than  the  ordinary  method  depending  on  capillary  rise,  and, 
also,  that  the  molfculnr  coefficient  of  di  op  weight  is  a  true  constant. 
The  drop-weight  method  is  theiefore  the  most  accurate  available  for 
the  deteimination  of  molecular  weights,  except  that  for  permanent 
gases,  which  is  ba>ed  on  the  density.  It  is  also  shown  that  critical 
temperatures  can  be  more  readily  and  accurately  calculated  from  drop 
weights  than  from  capillary  rise.  E.  G. 

New  Formulae  Correlating  the  Various  Constants  for 
Non-aesociated  Liquids.  Eric  Higgins  (/.  Ame.r.  Chem.  Soc, 
1908,  30,  1069— 1074).— Morgan  and  Stevenson  (this  vol.,  ii,  356) 
and  Morgan  and  Higgins  ({)receding  abstiact)  liave  described  a  method 
of  determining  the  volumes  (and  hence  the  weights)  of  drops  of  non- 
as.-ociated  liquids  delivered  from  the  special!}'  cut  end  of  a  capillary 
tube. 

Since  the  diop  volume  is  proportional  to  the  surface  tension,  it  is 
shown  that  vM jT—  K,  where  M  is  the  molecular  weight  of  the  substance 
in  the  liquid  state,  v  the  drop  volume,  and  T  the  ab.solute  temperature 
of  the  b.  p.  By  means  of  these  drop-volume  constants  of  certain  non- 
associated  liquids  (benzene,  pyridine,  chlorobenzene,  aniline,  and 
quinoline),  the  following  can  be  calculated  from  a  knowledge  of  the 
b.  p.,  molecular  weight,  and  density :  the  surface  tension,  critical 
temperature  and  pressure,  vapour  pressure  at  any  temperature,  latent 
heat  of  evaporation,  and  the  value  of  a  and  h  in  van  der  Wnals' 
equation.  ]t  is  also  shown  that  the  drop  wei^'ht  and  b.  p.  of  a  liquid 
enable  its  mohcular  weight  to  be  ascertained,  and  hence  all  the 
constants  already  enumerated  can  be  calculated.  E.  G. 

Viscosity  of  Non-aqueous  Solutions  of  Potassium  Iodide. 
Frederick  H.  Getman  (J.  Awer.  C/itm.  Aoc,  1908,30,  1077—1084). 
— In  earlier  papers  (Abstr.,  1907,  ii,  744;  this  vol.,  ii,   464),  it  has 
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been  suggested  that  the  cations  of  an  electrolyte  lower  the  viscosity  of 
a  solvent,  whilst  the  anions  and  non-ionised  molecules  increase  it.  It 
has  been  considered  desirable  to  test  this  hypothesis  by  working  with 
non-aqueous  solutions  in  which  the  degree  of  ionisation  is  less  than  in 
water.  For  this  purpose,  a  study  has  been  made  of  solutions  of 
potassium  iodide  in  methyl  and  ethyl  alcohols,  ethylene  glycol, 
glycerol,  furfuraldehyde,  acetone,  and  pyridine.  The  density  of  the 
solutions  at  25°/4°,  the  absolute  viscosity,  and  the  ratio  of  the  absolute 
viscosity  of  the  solutions  to  that  of  the  solvents  are  recorded. 

The  resvilts  show  that  all  the  solutions,  except  that  in  glycerol, 
exhibit  positive  viscosity.  The  negative  viscosity  of  the  glycerol 
solution  is  attributed  to  the  association  of  the  solvent.  The  value  of 
the  ratio  of  absolute  viscosity  to  molecular  volume  has  been  calculated 
for  fifty  non-associated  organic  liquids,  and  found  to  be  approximately 
constant  for  members  of  the  same  class  of  compounds  in  the  same 
series.  From  this  ratio,  it  is  inferred  that  the  degree  of  association  of 
glycerol  exceeds  that  of  water.  The  conclusion  that  the  cation  of  the 
electrolyte  and  the  association  of  the  solvent  determine  negative 
viscosity  is  confirmed.  E.  G. 

Critical  Opalescence.  Victor  Eothmund  {Zeitsch.  physikal. 
Chem.,  1908,  63,  54—82.  Compare  Abstr.,  1898,  ii,  503;  al.'^o 
Frierlljinder,  Abstr.,  1901,  ii,  643). — Mixtures  of  n-butyric  acid  and 
water,  for  a  short  interval  above  the  critical  solution  temperature, 
exhibit  a  peculiar  bluish  opalescence  or  turbidity.  This  opalescence 
is  very  markedly  diminished  by  dextrose,  as  well  as  by  a  number  of 
salts,  but  is  increased  by  naphthalene. 

The  temperature-coefficients  of  viscosity  of  these  ternary  mixtures 
about  the  critical  solution  temperature  have  been  determined,  and  it 
is  found  that  in  this  respect  there  is  no  essential  difference  between 
dextrose  and  the  salts,  on  the  one  hand,  and  naphthalene,  on  the  other. 
The  influence  of  these  substances  on  the  critical  opalescence  must 
therefore  be  optical  in  its  nature. 

According  to  Donnan  {Chem.  News,  1904,  90,  139),  the  interfacial 
tension  at  temperatures  slightly  above  the  critical  solution  temperature 
is  still  positive  for  very  small  radii  of  curvature,  but  negative  for  all 
ordinary  curvatures.  If  this  is  so,  then  the  critical  opalescence  is  due 
to  the  presence  of  very  fine  drops,  and  a  mixture  may  be  really  non- 
homogeneous  above  the  critical  solution  temperature.  The  author 
accepts  this  explanation,  and  suggests  that  the  influence  of  a  third 
substance  in  diminishing  or  inci-easing  the  opalescence  observed  in 
mixtures  of  ?i-butyric  acid  and  water  is  due  to  an  alteration  of  the 
refractive  index  of  one  of  the  phases.  The  nearer  the  refractive 
indices  of  the  two  phases  the  more  difficult  will  it  be  to  detect  the 
opalescence,  and  any  substance  which  brings  the  index  of  the  one 
phase  nearer  to  that  of  the  other  will  apparently  diminish  the 
opalescence.  J.  C.  P. 

Cause  of  the  Decoloration  of  Coloured  Liquids  by  means  of 
Various  Charcoals.  Fhitz  Glassner  and  "Wilhelm  Suida  {Annalen, 
1908,  361,   353— 362).— It  was  shown  previously   (Abstr.,   1907,  ii, 
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932)  that  lampblack,  although  free  from  nitrogen  and  ash,  decolorises 
certain,  especially  basic,  dyes.  As  this  is  not  in  agreement  with  the 
behaviour  of  charcoals  in  general,  the  authors  have  further  studied 
the  decolorising  action  of  two  specimens  of  lampblack  and  one 
of  acetylene-black,  all  of  which  were  free  from  nitrogen  and  ash,  and 
were  in  a  state  of  fine  division. 

When  boiled  with  water,  lampblack  has  an  odour  of  camphor ;  the 
evaporation  residue,  as  also  that  from  the  alcoholic  extract,  does  not 
absorb  dyes.  The  benzene  extract,  on  the  other  hand,  contains  an  oil, 
which  has  a  terpene-  or  camphor-like  odour,  and  is  partly  volatile 
with  steam  ;  the  evaporation  residue  absorbs  basic  dyes  from  aqueous 
solutions.  The  lampblacks  differ  from  animal  charcoals  in  that 
absorbed  dyes  are  readily  dissolved  by  dilute  acids,  alkalis,  or  alcohol, 
although  not  by  water.  As  it  was  observed  that  the  amount  of 
dye  absorbed  by  a  lampblack  varies  with  its  percentage  of  oxygen, 
experiments  were  performed  with  a  large  number  of  phenols, 
carboxylic  acids,  and  sulphonic  acids,  and  it  was  found  that  these  have 
mostly  a  high  absorptive  power  for  basic  dyes.  Moreover,  it  is  found 
that  aurine,  rosolic  acid,  and  hsematoxylin  form  insoluble  compounds 
with  acid  dyes.  It  is  suggested  that,  whilst  the  absorptive  power  of 
animal  charcoals  results  from  the  presence  of  substances  containing 
the  group  N'C'JST,  that  of  the  lampblacks  depends  on  the  presence  of 
oxygen  compounds,  which  form  phenolic  salts  with  basic,  and  oxonium 
.salts  with  acid,  dyes.  The  authors  reply  to  criticisms  by  Eosenthaler 
(this  vol.,  ii,  158).  G.  Y. 

Diffusion  of  Albumin  into  Gelatin  Jellies.  G.  Mollhausen 
{Zeitsch.  Ghem.  Ind.  Kolloide,  1908,  2,  325). — "When  dry  egg-  or  blood- 
albumin  is  placed  on  the  top  of  a  column  of  solidified  gelatin  solution 
containing  2 — 10%  gelatin,  the  albumin  forces  its  way  into  the  jelly. 
After  some  days,  a  crack  appears  in  the  jelly,  and  this  gradually 
increases  in  length.  Rise  of  temperature  favours  the  phenomenon. 
The  albumin  abstracts  large  quantities  of  water  from  the  jelly  during 
the  diffusion  process. 

Addition  of  phenol  to  the  albumin  or  jelly  has  no  influence  on  the 
phenomenon.  It  also  takes  place  when  ;^the  albumin  is  dissolved 
previously  in  an  equal  weight  of  water,  and  when  the  jelly  contains 
10%  of  albumin.  Diffusion  of  the  mineral  constituents  and  of  the 
yellow  colouring  matter  of  the  albumin  into  the  jelly  precedes  the 
formation  of  the  crack.  Tho  phenomenon  cannot  be  ascribed  to 
a  tanning  action.  H.  M.   D. 

Osmotic  Pressure  of  Compressible  Solutions  of  any  Degree 
of  Concentration.  Part  II.  Cases  in  which  both  Solvent  and 
Solute  are  Volatile.  Alfiikd  W.  roin-Eu  (/Voc.  Hoy.  Soc,  1908, 
80,  J,  457—465.  Compare  Abstr.,  1907,  ii,  743).— Tho  theory 
previously  developed  connecting  osmotic  pressure  with  vapour  prcssuie 
in  compressible  solutions  iindor  any  hydrostatic  pressure  is  extended  to 
tho  general  case  where  tho  solute,  as  well  as  tho  solvent,  has 
an  appreciable  vapour  pressure.  By  means  of  a  thermodynamic  cycle, 
it  is  shown  that  the  variation  of   vnpour  pre."->ure  of  the  solvent,  and 
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also  of  the  osmotic  pressure,  with  variation  of  the  hydrostatic 
pressure  is  expressed  by  the  same  equations  as  in  the  case  where 
the  solute  is  non-volatile.  A  simple  proof  is  given  that  the  vapour 
pressure  of  a  pure  liquid  increases  with  hydrostatic  pressure,  by 
assuming  that  membranes  can  exist  permeable  to  vapour,  but  not  to 
liquid  molecules.  This  proof  cannot  be  extended  to  solutions,  because 
a  space  variation  of  concentration  would  be  set  up  by  gravity  under 
the  conditions  of  the  proof.  The  increased  vapour  pressure  at  a  curved 
surface  (Kelvin's  formula),  and  also  at  an  electrified  surface,  is 
supposed  to  originate  in  the  higher  hydrostatic  pressure.     R.  J.   0. 

Osmotic  Pressure  of  Sucrose  Solutions  at  10°.  Harmon  N. 
Morse  and  H.  V.  Morse  {Ameo:  Chem.  J.,  1908,  39,  667— 680).— In 
view  of  the  fact  that  the  osmotic  pressures  of  sucrose  and  dextrose  solu- 
tions at  0°  are  somewhat  in  excess  of  the  calculated  gas  pressures,  where- 
as at  20°  the  two  pressures  are  in  agreement,  it  was  considered  desirable 
to  determine  the  pressures  of  such  solutions  at  several  intermediate  tem- 
peratures. The  results  of  measurements  of  the  osmotic  pressure  of 
sucrose  solutions  at  5°  have  already  been  recorded  (Abstr.,  1907,  ii,  744), 
and  in  the  present  paper  an  account  is  given  of  determinations  made  at 
10°. 

It  is  found  that  the  osmotic  pressure  of  sucrose  solutions  at  10°,  like 
those  at  0°  and  5°,  considerably  exceeds  the  calculated  gas  pressure  ;  it 
diminishes  slightly  from  the  0*1^  to  the  0*4^  solution,  and  then 
increases  with  inci-easing  concentration.  On  comparing  the  pressures 
at  0°  and  10°,  some  indications  of  a  temperature-coefiicient  are  observ- 
able, and  this  fact  will  be  alluded  to  again  when  the  results  obtained  at 
15°  are  recorded.  E.  G. 

Vapour  Pressure  and  Osmotic  Pressure  of  Strong 
Solutions.  Hugh  L.  Callendau  (Proc.  Roy.  -6'oc.,  1908,  80,  A, 
466 — 500). — A  theory  of  solutions  is  developed  on  the  basis  of  a  simple 
hypothesis  connecting  vapour  pressure  and  concentration. 

Arguments  are  first  adduced  to  show  how  osmotic  and  other 
properties  of  solutions  may  be  explained  quantitatively  as  the  result  of 
diiferences  in  vapour  pressure.  An  equation  is  obtained  connecting 
vapour  pressure  with  hydrostatic  pressure,  according  to  which  a  hydro- 
static pressure  of  2000  atmospheres  is  necessaiy  to  increase  the  vapour 
pressure  of  water  four-fold  at  27°  if  its  compressibility  remains 
constant. 

Consideration  of  the  hypothetical  vapour  sieve  apparatus  of  Poynting 
{Phil.  Mag.,  1881,  [v],  12,  40)  leads  to  the  result  that  if  a  solution 
and  the  pure  solvent,  each  contained  in  a  vapour  sieve  tube,  are  in 
equilibrium  with  the  same  vapour  column,  they  are  in  equilibrium  with 
one  another.  The  solution  is  necessarily  under  greater  hydrostatic 
pressure  than  the  pure  solvent  in  this  case.  No  disturbance  will  ensue 
if  the  solution  sieve  be  actually  surrounded  by  the  solvent  column, 
that  is  to  say,  the  liquids  are  in  osmotic  equilibrium  also. 

A  semi-permeable  membrane  may  therefore  be  considered  as  a  vapour 
sieve,  and  osmotic  pressure  may  be  defined  as  the  hydrostatic  pressure 
which  must  be  applied  to  increase  the  vapour  pressure  of  a  solution  to 
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thab  of  the  pvire  solvent.  Conversely,  liquids  in  osmotic  equilibrium 
necessarily  have  the  same  vapour  pressure. 

J)  The  osmotic  pressure  of  a  solution  is  independent  of  hydrostatic 
pressure  only  if  the  solvent  occupies  the  same  volume  in  the  solution 
as  in  the  pure  state.  In  a  column  of  solution,  the  increase  in  vapour 
pressure  downwards  will  be  the  difference  between  the  increase  due  to 
hydrostatic  pressure  and  the  decrease  due  to  the  concentration  of  the 
solute  by  gravity,  so  that  the  gravity  effect  can  be  evaluated  in  the 
case  of  sucrose  solutions  from  Berkeley  and  Hartley's  vapour  pressure 
measurements. 

All  the  foregoing  relationships  can  be  simply  established  by  equating 
to  zero  the  work  done  in  taking  unit  mass  of  solvent  round  a  closed 
"  osmotic  circuit,"  and  the  author  prefers  this  method  to  the  isother- 
mal cycle  method  employed  by  Porter  (Abstr.,  1907,  ii,  743).  An 
equation  is  obtained  connecting  hydrostatic  pressure  with  latent  heat  of 
vaporisation,  from  which  it  appears  that  a  pressure  of  42  atmos- 
phei'es  would  increase  the  latent  heat  of  water  by  1  cal. 

The  author's  theory  of  solutions  is  based  upon  the  hypothesis  that 
the  vapour  pressure  of  a  solution  should  be  proportional- to  the  ratio 
of  the  number  of  molecules  of  free  solvent  to  the  total  number  of 
molecules  in  the  solution,  molecular  aggregates  and  hydrates  being 
considered  as  single  molecules.  Thus  if  in  a  solution  of  n  molecules  of 
solute  in  iV  molecules  of  solvent  each  molecule  of  solute  appi'opriates  a 
molecules  of  solvent,  the  number  of  free  molecules  of  solvent  will  be 
(iV-  an),  and  the  total  number  of  molecules  will  be  {N -  an  +  n).  If  p 
and  p"  be  the  vapour  pressure  of  solvent  and  solution,  p" jp  = 
{N —a'ri)j{N -an  +  n).  If  sucrose  be  considered  to  hold  5  molecules 
of  water  of  hydration,  and  if  dextrose  holds  2  molecules,  this  equation 
gives  results  which  agree  with  Berkeley  and  Hartley's  determinations 
of  the  osmotic  pressure  of  these  two  substances  within  the  limits 
of  experimental  error.  The  calculation  must  be  made  on  a  weight 
normal  basis,  and  the  hydration  considered  to  be  constant  over  the 
whole  range  of  dilutions. 

It  is  pointed  out  that  the  latent  heat  of  fusion  of  ice  has  not 
the  same  value  at  temperatures  below  the  freezing  point  as  at  0°,  and 
that  the  "  molecular  lowering "  of  the  freezing  point  of  water  by  a 
dissolved  substance,  which  depends  on  tlie  latent  heat  of  fusion  of  the 
solvent,  mu.st  also  vary  with  the  temperature  ;  furthermore,  the 
freezing-point  lowering  is  generally  tacitly  assumed  to  be  directly 
proportional  to  the  ratio  of  the  dilference  of  vapour  pressures  of  ice 
and  water  to  the  vapour  pressure  of  water.  Therefore  the  author 
considers  that  the  usual  method  of  comparing  the  found  with  the 
calculated  freezing-point  depressions  is  futile  in  the  case  of  strong 
solutions  with  a  freezing  point  far  removed  from  0°. 

Owing  to  the  uncertainty  of  existing  data  for  the  vapour  pressure  of 
water  below  0°,  an  exact  formula  connecting  the  vapour  pressures 
of  water  and  ice  is  not  possible.  A  number  of  possible  formula! 
are  obtained  by  considering  an  "osmotic  circuit,"  and  the  author 
finally  adopts  as  the  best  approximation  the  simple  expression 
^^?<{p7p)—  -  2"64</273,  where  ]/  and  p  are  the  vapour  pressures  of 
water   and    ice   respectively^  at  t°   Centigrade.      On   this  'basis,    the 
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freezing-point  depi-essions  of  sucrose  solutions  agi'ee  very  well  with 
the  calculated  values  when  the  hydration  (a)  is  taken  as  5.  The 
depressions  of  methyl-  and  ethyl-alcohol  solutions  containing  upwards 
of  20  mols.  per  100  of  solvent  agree  very  well  with  the  theoretical 
when  the  hydration  is  taken  as  1.  Glycerol  appears  to  have  hydration 
2,  but  the  freezing-point  diagrams  of  acetone  and  formic  acid  lie  vei^y 
near  the  curve  plotted  with  a=  -  1,  which  sugg^ts  that  the  molecules 
of  these  substances  associate  with  each  other. 

The  application  of  the  theory  to  electrolytes  is  complicated  by 
questions  of  electrolytic  dissociation.  Assuming  the  number  of  free 
ions  to  be  proportional  to  the  conductivity,  the  following  hydrate 
values  are  deduced  from  freezing-point  data  :  HCljSHjO;  CaCl2,9H20  ; 
MgCl2,12H20;  KC1,H20;  NaCl,2H20. 

When  the  rise  of  the  boiling  point  of  solutions  is  considered  from 
the  author's  point  of  view,  sucrose  appears  to  have  the  same  hydration 
at  100°  as  at  0°  (namely,  SHgO),  except  in  the  strongest  solutions, 
where  it  is  somewhat  less.  Potassium  and  sodium  chlorides,  on  the 
other  hand,'  are  calculated  to  be  more  highly  hydrated  at  100° 
(KC1,4H20  ;  NaCl,6H20)  than  at  the  freezing  point. 

On  thermodynamic  principles,  the  hydration  of  a  substance  cannot 
remain  constant  on  diluting  its  solutions  unless  the  heat  of  dilution 
is  zero,  as  in  the  case  of  sucrose.  Consideration  of  the  special  case  of 
hydrochloric  acid  with  its  great  heat  of  dilution  indicates  that 
the  variation  in  hydration  is  not  necessarily  very  great,  particularly 
as  the  heat  developed  on  dilution  may  be  partly  the  result  of  increased 
dissociation. 

The  author  claims  to  have  made  out  a  good  prima  facie  case  for 
a  modified  form  of  the  hydrate  theory  of  solutions,  and  compares 
his  results  with  those  obtained  by  other  advocates  of  the  same 
hypothesis.  R.  J.  C. 

The  Solubility  Product.  Julius  Stieglitz  (/.  Amer.  Chem.  Soc, 
1908,  30,  946 — 954). — This  paper  contains  a  discussion  of  the 
principle  of  the  solubility  product  which  was  enunciated  by  Nernst 
(Abstr.,  1890,  3).  From  the  data  obtained  by  Arrhenius  (Abstr., 
1900,  ii,  201)  on  the  solubilities  of  silver  acetate,  propionate,  butyrate, 
valerate,  and  chloroacetate  in  the  presence  of  an  excess  of  the  corre- 
sponding sodium  salt,  the  values  of  the  solubility  product  (CAg  x 
C'acidion)  have  been  calculated.  The  results  of  Nernst's  determina- 
tions (loc.  cit.)  of  the  solubility  of  silver  acetate  in  presence  of  sodium 
acetate  and  silver  nitrate  respectively  have  also  been  re-calculated. 

The  results  show  that  the  solubility  product  has  no  theoretical 
foundation,  and  is  only  to  be  regarded  as  an  approximate  empirical 
principle.  In  the  case  of  the  organic  silver  salts,  the  principle  is 
sufficiently  in  agreement  with  the  observed  facts  to  prove  of  some 
practical  value,  and  this  conclusion  confirms  the  results  obtained  by 
other  authors  on  the  solubility  of  a  salt  in  presence  of  other 
electrolytes  having  a  common  ion.  E.  G. 

Relationships  between  Chemical  Composition,  Crystalline 
Form,  Hardness,  and  Density.  I.  Viktor  Poschl  {Zeitsch. 
anorg.   Cheni.,   1908,  59,  102 — 107). — The  author  has  found  certain 
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relationships  between  the  crystalline  form,  hardness,  and  density  of 
polymorphic  minerals.  Of  two  such  polymorphic  forms,  that  which 
has  the  greater  density  and  the  greater  crystalline  symmetry  is  never 
less  hard  than  the  second  modification.  If  the  modification  of  a  lower 
degree  of  symmetry  has  the  greater  density,  this  form  is  never  less 
hard  than  the  second  form. 

The  densities  of  a  number  of  mineral  sulphides  have  been  compared 
with  those  of  the  constituent  elements.  In  all  cases,  the  density  of 
the  mineral  is  intermediate  between  the  densities  of  the  elements. 
The  former  can  be  approximately  calculated  from  the  latter  by  means 
of  the  simple  mixture  rule.  The  calculated  densities  are,  in  nearly  all 
cases,  somewhat  smaller  than  the  experimental  values.  The  deviation 
between  the  two  values  is  shown  ^to  be  a  periodic  function  of  the 
atomic  weight  of  the  metal.  H.  M.  D. 

Relation  between  the  Crystalline  Form  and  Chemical 
Constitution  of  the  Picryl  Derivatives.  George  Jerusalem  and 
William  J.  Pope  {Proc.  Roy.  Soc,  1908,  80,  A,  557— 566).— The 
theory  of  Barlow  and  Pope  as  to  the  relation  between  crystalline  form 
and  chemical  constitution  (Trans.,  1906,89,  1675;  1907,  91,  1150) 
has  been  further  tested  by  application  to  a  number  of  derivatives 
containing  the  1:3:  5-trinitrophenyl  or  picryl  group. 

As  regards  crystalline  structure,  benzene  and  its  simple  derivatives 
belong  to  one  of  two  types :  one,  derived  from  the  closest-packed 
assemblage  of  equal  spheres  of  hexagonal  type,  has  the  equivalence 
parameters  a? :  y  :  s  =  S'lOl  :  3-480  :  2-780  ;  the  other  is  derived  from 
the  closest-packed  assemblages  of  equal  spheres  of  cubic  type.  The 
direction  of  z  is  perpendicular  to  the  two  planes  containing  the  centres 
of  the  two  sets  of  hydrogen  atoms  ordinarily  numbered  1:3:5 
and  2:4:6  respectively.  Of  the  thirteen  picryl  compounds  for 
which  data  are  now  available,  it  is  shown  that  nine  belong  to  the 
hexagonal  typo,  and  that  for  these  compounds  the  effect  of  sub- 
stitution is  to  alter  two  of  the  dimensions  only,  the  third,  of  relative 
length  2-780,  con-esponding  with  the  s  dimension  of  benzene,  remaining 
practically  unaltered. 

Among  the  substances  belonging  to  the  rhombohedral  arrangement 
are  s-trinitrobenzene  and  picric  acid.  On  passing  from  s-trinitro- 
benzone  to  the  similarly-constituted  tribroniodinitrotoluene  there  is 
practically  no  change  in  the  equivalence  parameters,  corresj)onding 
with  the  fact  that  the  valencies  of  the  groups  displaced  are  the 
same  as  those  of  the  original  groups.  G.  S. 

Dimorphism  of  Potassium  Calcium  Chromate.  A.  V.  Rakowski 

{Bull.  Acad.  >Sci.  >St.    Petersburg,  1908,  10,   905— 917).— Tho  object  of 
tlie  research  was  to  test  the  question  whether  two  polymorpliic  forms 
of  a  substance  can  belong  to  the  same  crystalline  system. 
The  /8-  and  a-forms  of  potassium  calcium  clu'omate, 
K2Ca(Cr04),,2H20, 
the  crystalline  characters  of  which  are  discussed  in   detail,  are  pre- 
pared   by  the  action  of   unslaked   lime  on  {)otassium   dichromate,   the 
quantity  of  each  modification  formed  depending  on   the  pressure  and 
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temperature  at  which  crystallisatiou  occurs,  and  on  the  presence  of 
other  substances  in  the  solution. 

The  a-modification  belongs  to  the  rhombic  system  [a:h:c  = 
2-3629  : 1  :  2-0946],  DJ?  2-449  (2-413  for  large  crystals),  molecular  heat 
of  solution  6993  Cal.  The  /3-modification  belongs  to  the  hemihedral 
triclinic  system  [«:  6  :  c  =  0-7591  : 1  :0-8915  ;  a  =  86°10';  /3  =  94°4'; 
y  =  8r40'],  B\l  2-611  (2-600  for  large  crystals),  molecular  heat  of 
solution  5458-8.  Solubility  curves  and  tables  are  given  for  both 
varieties,  showing  that  the  solubility  of  each  incieases  with  the 
temperature,  and  that  the  a-modification  is  unstable  with  reference  to 
the  )8-form,  the  transition-temperature  of  the  former  being  at 
about  0°. 

At  97°  the  dry  salt  decomposes,  thus :  K2Ca(Cr04)2,2H20  ^^ 
K2Cr04  +  Ca0rO4  +  2H2O.  A  solution  satuated  at  20°  becomes 
cloudy  at  55 — 60°,  and  the  precipitate  formed  at  90 — 100° 
corresponds  with  the  formula  K2Cr04,4CaCr04,2|H20  ;  at  260°,  the 
water  in  this  salt  commences  to  separate.  Z.  K. 

Liquid  Crystals.  Th.  Rotarski  (Ber.,  1908,  41,  1994—1998). 
Clear  Transparent  Crystalline  Liquids.  Daniel  Vorlander 
(ibid.,  2033— 2052).— See  this  vol.,  i,  640,  641. 

Theory  of  Colloids.  Eduard  Jordis  {Zeitsch.  Chem.  Ind. 
Kolloide,  1908,2,  361 — 367). — A  critical  examination  of  the  principles 
underlying  a  theory  of  colloids.  In  this  fii-st  portion  of  the  paper,  the 
various  possible  types  of  homogeneous  mixtures  which  may  be 
classified  under  the  head  of  solutions  are  discussed.  A  hydrosol 
regarded  as  a  homogeneous  mixture  of  solid  and  liquid  particles  is 
considered  to  satisfy  the  requirements  of  the  definition  of  a  solution. 

H.  M.  D. 

Diagrammatic  Representation  of  Equilibria  bet-ween  Acids 
and  Bases  in  Solution.  Lawrence  J.  Henderson  (J.  Amer.  Chem. 
Soc,  1908,  30,  954 — 960). — Diagrams  have  been  constructed  which 
express  the  requirements  of  the  concentration  law  regarding  the 
equilibrium  in  solution  between  strong  acids  and  bases,  and  between 
strong  bases  and  acids,  of  all  strengths,  but  are  not  suitable  for 
solutions  of  high  acidity  or  alkalinity.  These  diagrams  accurately 
define  the  conditions  of  equilibrium  at  all  concentrations  of  hydrogen 
and  hydroxyl  ions,  between  all  acids  and  bases,  with  the  exceptions 
already  mentioned,  and  in  all  mixtures  of  such  substances.  They 
also  define  all  isohydric  solutions  of  such  substances  in  which  this 
quality  depends  only  on  the  equality  of  the  concentration  of  hydrogen 
and  hydroxyl  ions.  E.  G. 

Calcium  Phosphates.  III.  The  System  CaO-P205-H20. 
Henry  Bassett,  jun.  {Zeitsch.  anorg.  Chem.,  1908,  59,  1—55.  Com- 
pare Proc,  1906,  315). — By  means  of  dilatometer  experiments,  the 
position  of  quintuple  points  on  the  space  model  of  the  three-component 
system  CaO-P205-H20  has  been  determined.     At  these  temperatures 
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changes  take  place  which,  on  the  basis  of   solubility  measurements, 
can  be  formulated  by  the  following  equations  : 
36".     CaHP04,2H20- 0-9985  CaHP04  + 0-000384  Ca3(P04)2,H20 + 

(2-00036  H2O  + 0-00033  CaO  + 0-00036  F^O)^. 
21°.     CaHP04,2H20  + 0-138     CaH,(P04)„H,0=  1-0747     CaHP04  + 
(2-374  H2O  + 0-10007  P2O,  +  0-06-27  CaO). 
152°.     CaH4(P04)2,H20  =  0-495     CaH,(P0,)2  +  0-427     CaHPO^  + 
(1-80  H2O  + 0-292  P2O5  + 0-078  CaO). 
The  formulae  in  brackets  represent  the  composition  of  the  solutions 
in  equilibrium  with  the  solid  phases  at  the  various  quintuple  points. 

As  the  result  of  measurements  of  solubility  at  25°,  40°,  and  50-7°, 
isothermals  have  been  obtained,  on  the  basis  of  which  the  space  model 
for  the  three-component  system  has  been  constructed. 

The  observation  of  van't  HolS,  that  the  velocity  with  which  changes 
in  complicated  systems  take  place  diminishes  with  increasing  basicity 
of  the  acid  radicle  and  increasing  valency  of  the  metal,  is  confirmed 
by  the  author's  observations. 

The  paper  concludes  with  certain  speculations  as  to  the  nature 
of  the  calcium  phosphates  which  have  been  examined,  and  as  to 
the  condition  of  the  phosphoric  acid  contained  in  soils.         H.  M.  D. 

The  Ternary  System :  Mercuric  Chloride,  Ammonium 
Chloride,  and  Water  at  30°.  P.  A.  Meerburg  {Zeitsch.  anorg. 
Chem.,  1908,  59,  136—142;  Chem.  Weekblad,  1908,  5,  429—435). 
— The  three-component  system  has  been  examined  according  to  the 
methods  of  the  phase  rule.  Data  are  recorded  representing  the  com- 
position of  the  aqueous  solutions  in  equilibrium  with  the  various 
combinations  of  solid  phases.  Of  the  various  double  salts  described  in 
the  literature,  namely,  HgCl2,NH,Cl  ;  HyClo.NH^Cl.H^O  ; 

HgCl2,2NH,Cl,H20"; 
9HgCl2,2NH4Cl,  and  3HgCl2,2NH^Cl,4H20,  ihe  first  and  last  do  not 
exist  at  30°  according   to  the  author's  experiments.     These,  however, 
indicate  the  existence  of  a  double  salt  of  the  composition 

3HgCl2,2NH4Cl,H20. 
Of  the  various  double  chlorides,  Hg(Jl2,2NH^Cl,H20  is  the  only  one 
which  can  be  recrystallised  from  its  aqueous  solution.  H.  M.  D. 

Calculation  of  Hydrocai'bon  Equilibria.  H.  von  Wartenberg 
{Zeitsch.  jihysikul.  Chem.,  1908,  63,  269 — 272). — An  error  having  crept 
into  the  calculation  of  the  methane  equilibrium  in  the  earlier  paper 
(this  vol.,  ii,  26),  this  calculation  is  revised,  with  the  result  that  the 
deviation  between  observed  and  calculated  figures  is  greater  than 
before.  No  complete  explanation  of  the  discrepancy  can  be  expected 
until  the  equilibi'ium  has  been  subjected  to  further  experimental 
investigation.  ^  J.  C.  P. 

Statics  and  Kinetics  of  the  Transition  -which  occurs  in 
Liquid  Sulphur.  Heat  of  Fusion  of  Monoclinic  Sulphur. 
Albert  VVigand  {Zeitsch.  physikal.  Chem.,  1908,  63,  273 — 306). — The 
heat  of  fusion  of  monoclinic  suljjhur  has  beou  determined  by  an 
electrical  method.     A  weighed  quantity  of  sulphur  was  put  in  a  glass 
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vessel  inside  an  oil  calorimeter,  which  in  its  tui-n  was  surrounded  by 
an  electric  bath  kept  at  116°.  When  it  was  certain  that  the  sulphur 
had  been  completely  converted  into  the  monoclinic  variety,  a  known 
amount  of  energy  was  added  by  passing  a  current  through  a  wire 
embedded  in  the  sulpbur ;  the  added  heat  was  so  adjusted  as  to  melt 
all  the  sulphur  and  to  I'aise  the  tempei-ature  of  the  calorimeter  about 
5°,  more  or  less.  The  value  so  found  for  the  heat  of  fusion  is  10'4 
cal.  for  1  gram  of  sulphur,  with  a  possible  error  of    +   3%. 

From  this  figure,  the  molecular  depression  constant  for  monoclinic 
sulphur  is  calculated  by  van't  HoS's  formula  ;  if  further  42  "5°  is  taken 
as  the  depression  due  to  a  gram  atom  of  the  insoluble  variety  (see 
Smith,  Abstr.,  1903,  ii,  139)  the  number  of  atoms  in  a  molecule  of  this 
insoluble  sulphur  works  out  to  6'9.  The  author,  however,  considers 
that  8  is  more  probably  the  correct  number  (see  Smith,  loc.  cit.),  and 
Sg  is  accordingly  taken  as  representing  the  molecular  condition  of  both 
the  soluble  and  the  insoluble  modifications. 

The  view  that  the  two  molecules  have  the  same  number  of  atoms, 
and  that  liquid  sulphur  is  subject  to  a  reversible  isomeric  change, 
^ssoi.  -^^  Sgjnaoi.j  is  supported  by  Schaum's  figures,  which  show  how  the 
freezing  point  of  a  sample  of  sulphur  falls  when  it  is  kept  for  gradually 
increasing  periods  at  temperatures  above  120°.  From  these  figures,  it 
is  possible  to  calculate  satisfactory  velocity-coefficients  for  the  foregoing 
isomeric  change,  and  from  the  values  of  the  coefficient  at  different 
temperatures  it  is  calculated  that  the  heat  absorbed  when  1  gram  of 
liquid  soluble  sulphur  is  transformed  into  the  liquid  insoluble  modifica- 
tion is  21*1  cal. 

From  all  this,  it  appears  that  the  transition  which  occurs  in  liquid 
sulphur  is  an  intramolecular  rearrarigement,  which  does  not  involve  any 
change  in  the  molecular  weight  (compare  Smith,  loc.  cit.).       J.  G.  P. 

Affinity  Constants  of  Organic  Acids  determined  with  the 
Help  of  Indicators.  Eduard  Salm  {Zeitsch.  physikal.  Chem.,  1908,63, 
83 — 108). — The  affinity  constants  of  sixty-eight  organic  acids  have  been 
determined  by  the  indicator  method  already  described  (Friedenthal, 
Abstr.,  1904,  ii,  288  ;  Salm,  Abstr.,  1904,  ii,  536  ;  1906,  ii,  218.  Com- 
pare also  Yeley,  Trans.,  1907,  153,  1246).  Solutions  of  hydrochloric 
acid  were  used  as  standards  of  comparison,  and  the  indicators  em- 
ployed were  dimethylaminoazobenzene,  methyl-orange,  and  tropseolin- 
00.  In  the  great  majority  of  cases,  the  affinity  constants  deduced  in 
this  way  are  in  good  agreement  with  the  values  reached  by  the  con- 
ductivity method.  In  the  case  of  formic  and  oxalic  acids,  the  value  of 
the  expression  a'7(l  -  a)  F"  falls  off  on  dilution.  J.  C.  P. 

Saponification  of  Glycerides  during  Ester  Exchanges  in 
Homogeneous  System.  Milan  J.  Steitar  and  Kichard  Fanto 
{J.pr.  Chem.,  1908,  [ii],  78,  35—41.  Compare  Abstr.,  1904,  i,  843; 
1907,  i,  277). — The  authors  have  calculated  the  results  of  their  experi- 
ments on  the  saponification  of  rape-seed  oil,  as  suggested  by 
Wegscheider  (this  vol.,  ii,  165),  If  it  is  assumed  that  at  the  moment 
when  the  saponification  is  stopped  the  product  is  a  mixture  of 
diglyceride  and  ester,  the   mean  partition  coefficient   for  the  second 

VOL,  xciv.  ii.  46 
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minute  of  the  experiment  is  found  to  be  1*88,  whilsb  that  for  the  third 
minute  is  1'02,  hence  in  the  second  minute  about  twice  as  much 
glyceride  as  ester  is  saponified,  whereas  in  the  third  minute  the 
amounts  are  approximately  equal.  If,  on  the  other  hand,  it  is  assumed 
that,  at  the  moment  of  stoppage  of  the  saponification,  the  combined 
glycerol  is  present  as  a  mixture  of  tri-  and  mono-glycerides,  the 
partition  coefiicient  for  the  second  minute  is  2 '35,  and  for  the  third 
minute,  1*28.  Here,  again,  the  saponification  of  the  glyceride  decreases 
in  comparison  with  that  of  the  ester.  These  results  are  in  agreement 
with  the  authors'  vievvs  as  to  the  mechanism  of  the  saponification  of 
fats. 

The  remainder  of  the  paper  is  a  reply  to  Kremann  (this  vol.,  i,  120). 

G.  Y. 


Schiitz's  Rule  for  Reaction  Velocities.  Svante  Arrhenius 
{Meddel.  K.  Vetensk.  JSfohelinst.,  1908,  1,  No.  9,  1 — 17). — The  author 
discusses  a  relationship  pointed  out  by  Schiitz  (Abstr.,  1885,  1147)  in 
connexion  with  the  rate  of  action  of  pepsin  on  albumin.  According 
to  this,  the  quantity  of  albumin  transformed  in  a  given  time  by 
different  amounts  of  pepsin  is  proportional  to  the  square  root  of  the 
pepsin  concentration,  provided  that  the  reaction  is  not  allowed  to 
proceed  too  long.  The  same  relationship  has  since  been  found  in  the 
action  of  trypsin  and  of  lipolytic  ferments. 

It  is  shown  that  for  the  validity  of  Schiitz's  rule,  the  reaction 
velocity  must  be  inversely  proportional  to  the  quantity  of  substance 
already  transformed.  This  condition  is  fulfilled  when  one  of  the 
reacting  substances  is  influenced  by  one  of  the  products  of  reaction  in 
such  a  way  that  the  active  mass  of  the  former  is  inversely  proportional 
to  the  active  mass  of  the  latter. 

An  example  of  such  a  reaction  is  afforded  by  the  saponification  of  an 
ester  present  in  large  excess  by  a  weak  base,  like  ammonia.  The 
reacting  component  to  be  considered  is  the  OH'  ion,  and  the  active 
mass  of  this  is  determined  by  the  dissociation  equation 

7c[nh40H]  =  [nh;][oh']. 

As  saponification  proceeds,  the  concentration  of  the  NH^*  ions  increases 
proportionally  with  the  amount  of  ester  saponified,  and  corresponding 
with  the  dissociation  equation  the  concentration  of  the  OH'  ions 
diminishes  in  inverse  proportion. 

Measurement  of  the  rate  of  saponification  of  ethyl  acetate  by 
ammonia,  under  the  conditions  specified,  has  shown  that  Schiitz's 
rule  is  valid  until  about  half  tlie  ammonia  has  been  transformed.  From 
this  point,  the  deviations  between  experiment  and  the  requirements 
of  the  rule  increase  very  rapidly.  The  progress  of  the  reaction  was 
followed  by  determination  of  the  electrical  conductivity  of  the 
solution. 

An  action  similar  to  that  of  an  ammonium  salt  on  ammonia  is 
supposed  to  determine  tho  similar  progress  of  the  action  of  pepsin 
on  albumin.  The  cause  of  tho  action  is  supposed  to  be  tho  combina- 
tion of  the  reaction  product  with  the  ferment.  l\.  J\l.  1). 
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Review  of  the  Various  Theories  of  Passivity.  Fresh  Observ- 
ations on  the  Passivity  of  Iron,  Nickel,  and  Chromium,  Carl 
Fkedenhagen  (Zeiisch.  jihysihal.  Chem.,  1908,  63,  1 — 47.  Compare 
Abstr.,  1903,  ii,  353;  1906,  ii,  7G  ;  also  Finkelstein,  Abstr,,  1902, 
ii,  81  ;  MilUer,  Abstr.,  1904,  ii,  610). — The  passivity  of  metals  is 
supposed  by  some  to  be  due  to  the  formation  of  a  film  of  oxide  on  the 
surface  of  the  metal,  and  by  others  to  be  due  to  the  change  of  the  metal 
into  another  modification.  The  author  rejects  both  these  explanations, 
and  argues  in  favour  of  the  view,  previously  upheld  by  him  {Joe.  cit.), 
that  in  the  passive  condition  the  metal  is  protected  by  a  surface 
layer  of  gas. 

The  experiments  recorded  in  the  paper  consisted  in  applying  a 
gradually  increasing  or  a  gradually  diminishing  E.M.F.  to  an  iron, 
nickel,  or  chromium  electrode  immersed  in  sulphuric  acid,  and  deter- 
mining (1)  the  P.D.  at  this  electrode,  and  (2)  the  strength  of  the  polari- 
sation current.  The  P.D.  of  the  metal  electrode  at  the  point  where 
passivity  or  activity  sets  in  is  not  well  defined,  and  this  supports  the 
view  that  the  passivity  phenomena  do  not  depend  on  the  formation 
either  of  an  oxide  film  or  of  another  modification  of  the  metal,  but 
that  they  are  ultimately  related  to  the  rate  at  which  the  metal 
becomes  charged  with  oxygen.  Further,  the  P.D.  recorded  when 
passivity  or  activity  sets  in  is  markedly  affected  by  slight  changes 
in  the  strength  of  the  sulphuric  acid,  and  rise  of  temperature  has 
a  notable  influence  in  favouring  the  active  condition.  At  an  iron 
electrode  immersed  in  sulphuric  acid  and  subjected  to  anodic  polari- 
sation, some  reactions  take  place  which  lead  to  the  production  of  oxygen, 
and  others  use  up  oxygen.  According  to  the  author,  the  passive  condi- 
tion is  reached  when  the  oxygen  polarisation  extends  uniformly  over 
the  whole  surface  of  the  electrode,  and  the  reappearance  of  the  active 
state  on  lowering  the  polarisation  E.M.F.  is  due  to  the  fact  that 
the  reactions  which  use  up  oxygen  begin  to  overbalance  those  which 
produce  oxygen.  J-  C.  P. 

The  Excitation  and  Regulation  of  Catalytic  Pulsations  by 
means  of  an  Electric  Current.  Georg  Bredig  and  Ernst  Wilke 
(Biochem.  Zeitsch.,  1908,  11,  67— 81).— Bredig  and  Weinmayer  have 
shown  that  the  catalytic  decomposition  of  hydrogen  peroxide  into 
water  and  oxygen,  a  reaction  discovered  by  Thenard,  takes  place  under 
certain  conditions  in  rhythmical  periods.  The  influence  of  electrical 
currents  on  this  rhythm  has  been  studied.  The  peroxide  solution  was 
placed  in  a  vessel,  with  mercury  at  the  bottom,  into  which  an  electrode 
passed.  The  other  electrode  was  placed  in  the  peroxide  solution. 
The  apparatus  was  so  arranged  that  the  evolution  of  oxygen  could  be 
graphically  recorded.  It  was  found  that  by  means  of  a  constant 
current,  alternating  current,  or  induction  shock,  an  a-periodic  chemical 
change  could  be  converted  into  a  period  change.  Also,  that  a 
spontaneous  rhythmical  catalysis  could  be  modified  as  regards  its  pulsa- 
tion form,  its  period,  or  intensity  by  means  either  of  a  constant 
or  alternating  current.  The  relations  of  these  phenomena  to  certain 
biological  processes,  such  as  nerve  stimulation,  are  discussed.  S.  B.  S. 

46—2 
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Catalysis  in  Heterogeneous  Systems.  Decomposition  of 
Chromous  Chloride  by  means  of  Platinum.  Casimir  Jabczynski 
{Bull.  Acad.  Sci.  Cracow,  1908,  398 — 401). — -The  decomposition  of 
chromous  chloride  between  platinised  platinum  plates  has  been 
examined.  Between  25°  and  55°  the  reaction  appears  to  \)e  uni- 
molecular.  When  smooth  platinum  foil  is  used,  the  velocity  is  some 
three  times  smaller  than  with  platinised  plates.  The  velocity  of 
decomposition  varies  with  the  rate  at  which  the  liquid  is  stirred. 
The  temperature-coefficient,  2-75%  per  1°,  is  the  same  as  for  ordinary 
diffusion  experiments,  so  that  the  velocity  appears  to  depend  entirely 
on  diffusion,  and  the  actual  chemical  reaction  proceeds  with  enormous 
velocity.  The  effect  of  non-electrolytes,  for  example,  alcohol  and 
sugar,  on  the  velocity  is  exactly  the  same  as  for  other  diffusion 
experiments. 

The  velocity  depends  on  the  amount  of  hydrochloric  acid  pi'esent, 
and  is  accelerated  by  the  addition  of  potassium  or  calcium  chloride, 
but  diminished  by  the  addition  of  chromic  chloride.  The  reaction 
does  not  proceed  in  the  presence  of  potassium  chloride  unless  free  acid 
is  also  present. 

These  phenomena  are  accounted  for  by  the  assumption  of  the 
formation  of  an  additive  compound  of  chromous  and  chromic  chlorides, 
which  has  a  slower  rate  of  diffusion.  Addition  of  hydrochloric  acid, 
potassium  chloride,  or  calcium  chloride  tends  to  decompose  this 
compound,  liberating  chromous  chloride,  whereas  increase  in  the 
concentration  of  the  chromous  chloride,  or  addition  of  chromic 
chloride,  increases  the  amount  of  the  additive  compound. 

Iodine  and  mercuric  chloride  do  not  affect  the  decomposition, 
whereas  small  amounts  of  hydrogen  sulphide  diminish  the  rate  of 
decomposition ;  hydi-ocyanic  acid  acts  less  readily,  J.  J.  S. 

Catalysis.  VI.  Catalysis  of  Imino-esters.  Hermann  I. 
ScHLESiNGER  (Amer.  Chem.  J.,  1908,39,  719 — 771.  Compare  Stieglitz, 
this  vol.,  ii,  1G7,  168  ;  Derby,  this  vol.,  i,  419). — Measurements  have 
been  made  of  the  velocity  of  hydrolysis  of  the  hydrochlorides  of 
methyl  and  ethyl  iminobenzoates  in  1/10  and  1/40  molar  solutions, 
and  also  of  the  velocity  of  decomposition  of  methyl,  ethyl,  and  n- 
and  iso-propyl  iminobenzoates,  and  of  methyl  ?«-nitroiQiinobenzoate, 
under  the  inHuence  of  varying  proportions  of  barium  hydroxide.  A 
study  has  also  been  made  of  the  decomposition  of  methyl  imino- 
benzoato  in  aqueous  solutions.  The  I'esults  arc  tabulated,  and  lead  to 
the  conclusions  which  have  already  been  expressed  by  Stieglitz  {loc. 
cit.).  E.  CI. 

Potential  Energy  of  the  Elements.  Daniel  J.  Kankin  {Chem. 
News,  1908,  97,  302 — 303). — An  clement  is  regarded  as  a  system  of 
energy  which  under  normal  conditions  exist  in  two  states,  static  or 
intrinsic  energy  and  potential  energy.  The  intrinsic  energy  is 
incapable  of  being  freed,  is  inert,  and  is  uniulluencod  by  any  ordinary 
extraneous  energy  whatsoever.  The  potential  or  free  existing  energy 
permits  of  calculation  m  terms  of  thermal  calories,  and  this  the  author 
has  done  for  seventy-seven  elements.      In  thermochemical   measure- 
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ments,  the  "  heat  of  formation  "  is  the  value  of  that  portion  of  the 
potential  which  is  lost  or  integrated,  and  the  resulting  compound 
undergoes  diminution  or  increase  in  volume  in  a  fixed  ratio  to  the  loss 
or  gain  of  potential.  For  most  elements  the  atomic  weights  of  which 
are  below  60,  it  has  been  found  that  the  ratio  of  loss  of  potential  to 
loss  of  volume  =  l:l,  except  in  the  zinc,  cadmium,  mercury  family, 
where  it  is  1  :0"76,  and  with  sodium,  calcium,  and  potassium,  1  :0"65 
nearly.  Examples  are  given  showing  that  it  thus  becomes  possible  to 
calculate  the  density  of  a  substance,  such  as  solid  oxygen  or  chlorine, 
when  existing  in  a  chemical  compound  ;  also,  the  specific  gravity  of  a 
chemical  compound  when   the   heat   of    formation   is   given. 

J.  V.  E. 

Deduction  of  Stoicheiometric  Laws.  F.  Wald  {Zeitsch. 
physikal.  Chem.,  1908,  63,  307— 324).— In  replying  to  de  Vries  (this 
vol.,  ii,  366),  the  author  maintains  and  extends  his  earlier  views  as  to 
the  possibility  of  deducing  all  quantitative  chemical  relationships 
from  purely  qualitative  data.  The  limitations  of  the  atomic 
hypothesis  and  of  the  theory  of  valency  are  emphasised.  The  author 
shows  that  of  all  the  facts  to  which  the  name  "  stoicheiometric  "  can 
be  applied,  the  most  general  is  this,  that  a  qualitative  analysis  is 
possible  without  a  quantitative.  J.  C.  P. 

Safety  Apparatus  for  Ovens,  Baths,  &c.  Louis  L.  de 
KoNiNCK  {Bull.  Soc.  chim.  Belg.,  1908,  22,  192— 195).— A  modified 
form  of  H.  Michaelis'  apparatus  (Abstr.,  1897,  ii,  169)  devised  to 
automatically  cut  off  the  supply  of  gas  to  burners  placed  under  baths, 
&c.,  provided  with  constant  supply  arrangements  for  water,  in  case 
the  water  supply  is  temporarily  stopped,  is  described  and  figured. 

T.  A.  H. 

Simple  A-rrangement  for  Continuous  Extraction  with  a 
Solvent  of  Inconstant  Boiling  Point.  Emil  Worner  (Chem.  Zeit., 
1908,  32.  608). — When  using  a  Zuntz  pattern  Soxhlet  apparatus  for 
extracting  with  a  solvent  of  no  very  definite  boiling  point,  such  as 
light  peti"oleum,  a  mixture  of  alcohol  and  chloroform,  &c.,  it  is 
recommended  that  a  wire  spiral  be  placed  round  the  extraction  cup 
instead  of  the  fragile  glass  tube.  In  this  manner,  the  solvent  of 
slightly  lower  boiling  point  is  prevented  from  accumulating  in  the 
upper  region  of  the  tube,  and  by  having  intermediate  porous  layers 
of  sand  or  wadding  the  extraction  takes  place  quite  rapidly. 

J.  V.  E. 

Circulation  Stirrer  for  Liquids.  Egbert  Goetze  {Chem.  Zentr., 
1908,  i,  1509 — 1510;  h-om  Zeitsch.  Chem.  Apparate7ihmde,  1908,  3, 
147). — A  tubular  glass  stirrer  having  four  short,  horizontal  open 
limbs  is  made  to  revolve  rapidly  in  a  flask-shaped  vessel  containing 
the  liquid,  so  that  the  liquid  is  forced  by  the  revolving  limbs  up  a 
side-tvibe  situated  exactly  opposite  them,  the  action  being  similar  to 
that  of  a  centrifugal  pump.  The  return  liquid  enters  the  vessel 
through  the  hollow  spindle  of  the  stirrer.  J.  V.  E. 
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Inorganic    Chemistry. 


Decomposition  of  Water  Vapour  by  Electric  Sparks. 
Alfred  Holt,  jun.,  and  Edwin  Hopkinson  {Phil.  Mag.,  1908,  [vi], 
16,  92 — 110). — The  authors  have  examined  the  decomposition  of 
water  vapour  and  carbon  dioxide  by  electric  sparks,  and  the  conclusion 
is  drawn  that  the  separation  and  distribution  of  the  decomposition 
products  noted  by  previous  observers  in  the  case  of  water  vapour  is 
not  an  electrical  phenomenon,  but  is  the  result  of  gaseous  diffusion. 
The  decomposition  el5:ects  cannot  be  explained  by  ordinary  electrolysis. 

When  sparks  are  passed  through  water  vapour  contained  in  an 
apparatus  of  the  type  used  by  Chapman  and  Lidbury  (Trans.,  1903, 
81,  1301),  hydi"ogenand  oxygen  are  produced  in  the  path  of  the  spark. 
On  account  of  its  greater  rate  of  diffusion,  the  hydrogen  tends  to 
become  uniformly  distributed  throughout  the  appa,ratus,  even  when  a 
rapid  current  of  vapour  is  passing  through  it.  The  distribution  of 
the  oxygen  depends  on  the  relative  position  of  the  tube,  through 
which  the  water  vapour  enters  the  sparking  vessel,  in  reference  to 
the  anode  and  cathode.  When  the  water  vapour  enters  at  the  anode, 
the  greater  portion  of  the  oxygen  will  be  swept  out  at  the  cathode 
and  vice  versa.  With  the  entrance  tube  near  the  centre  of  the  spark- 
gap,  equal  quantities  of  oxygen  are  swept  towards  the  separate  poles. 
This  view  is  supported  by  experimental  data,  and  it  is  shown  that, 
under  like  conditions,  the  products  of  decomposition  of  carbon  dioxide, 
corresponding  with  their  nearly  equal  rates  of  diffusion,  are  always 
distributed  symmetrically. 

The  observation  made  by  Chapman  and  Lidbury  {loc.  cit.)  that  the 
total  quantity  of  water  vapour  decorapo.sod,  and  the  extent  of  the 
separation  of  the  hydrogen  and  oxygen,  is  much  greater  when  the 
current  of  water  vapour  enters  the  discharge  tube  in  the  neighbourhood 
of  the  cathode  instead  of  near  the  anode  is  confirmed.  To  explain  this, 
it  is  supposed  that  the  metallic  spray  produced  by  the  disintegration  of 
the  cathode  exerts  a  catalytic  action,  which  results  in  a  greatly  increased 
union  of  the  pi-oducts  of  dissociation.  With  aluminium  electrodes, 
which  do  not  yield  such  a  metallic  spray,  the  effect  is  not  observed. 
Using  platinum  electrodes,  the  effect  diminishes  when  thicker  wires 
are  used,  cori-esponding  with  diminished  disintegration ;  it  is  also 
smaller  when  the  bulbs  surrounding  the  electrodes  are  made  larger. 

The  behaviour  of  other  metallic  electrodes  has  also  been  examined. 
Metals  which  oxidise  when  heated  in  air  behave  like  aluminium ;  those 
whicli  do  not  oxidise  or  which  form  a  volatile  oxide,  as  in  the  case  of 
osmium,  behave  like  platinum.  Silver  and  palladium  are  exceptions. 
Although  silver  sprays  readily,  it  does  not  appear  to  have  any  effect  on 
the  union  of  the  di.ssociation  products.  The  behaviour  of  platinum  is 
traced  to  its  exceptionally  high  catalytic  activity. 

On  this  view,  J.  J.  Thomson's  observation,  that  the  polo  at  which 
the  excess  of  hydrogen  or  oxygen  appeared  in  his  experiments 
depended  on  the  length  of  the  spark,  can  also  be  explained. 

11.  M.  D. 
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Activity  of  the  Halogens,  Chlorine,  Bromine,  and  Iodine 
in  Relation  to  the  Metals  in  General.  M.  C.  Schuyten  {Chem. 
Zeit.,  1908,  32,  619—620.  Compare  this  vol.,  ii,  31).— The  chlorides 
of  twenty-four  metals  have  been  digested  with  bromine  and  with 
iodine,  and  the  bromides  of  twenty-three  metals  digested  with  iodine. 
After  testing  the  residues  from  the  metallic  chlorides  and  showing  the 
absence  of  free  halogen,  they  were  treated  with  chlorine  water  and 
again  tested,  when  it  was  generally  found  that  some  bromine  or  iodine 
was  liberated.  In  the  case  of  the  bromides  digested  with  iodine,  the 
dry  test  for  iodine  generally  indicated  the  presence  of  small  quantities 
of  that  halogen.  Whether  addition  or  substitution  of  halogen  takes 
place  under  these  conditions,  the  author  is  at  present  unable  to  decide. 

J.  V.  E. 

Variation  of  the  Surface  Tension  of  Sulphur  with  Rise  of 
Temperature  :  SA.^  and  SX-.  Georges  Capelle  {Bull.  Soc.  chim., 
1908,  [iv],  3,  764— 767).— Smith  has  shown  (Abstr.,  1905,  ii,  382,  580) 
that  between  the  melting  point  (125°)  and  160°  a  definite  liquid  form 
of  sulphur  (SA.)  exists,  and  that  at  160°  this  passes  into  a  new  form 
(Syu,).  The  author  confirms  and  extends  this  view  from  observations 
on  the  anomalous  change  in  the  surface  tension  of  sulphur  as  the 
temperature  is  raised  from  125°  to  160°.  Between  125°  and  142°  a 
slight  increase  in  surface  tension  takes  place,  and  between  142°  and 
160°  a  large  and  rapid  increase.  At  160°  the  liquid  becomes  viscous, 
and  observations  cannot  be  carried  further.  It  is  suggested  that 
Smith's  SX  is  divisible  into  two  species,  one  (SA^)  existing  between 
125°  and  142°,  and  the  other  (SX^)  between  142°  and  160°,  but  SX^ 
may  be  merely  a  mixtui"e  of  SX^  with  S/a,  the  formation  of  the  latter 
commencing  at  142°  and  becoming  complete  at  160°.  T.  A.  H. 

Colloidal  Sulphur.  M.  Raffo  {Zeitsch.  Chem.  Ind.  Kolloide, 
1908,  2,  358 — 360). — Soluble  colloidal  sulphur  is  obtained  when  a 
concentrated  solution  of  sodium  thiosulphate  is  added  very  slowly  to 
cooled  concentrated  sulphuric  acid  (D  1'84).  If  the  addition  of  the 
thiosulphate  solution  is  effected  too  rapidly,  a  large  proportion  of 
insoluble  sulphur  is  formed.  The  changes  taking  place  are  represented 
by  the  equations:  (1)  B:2S203  =  SO2  +  H.p  +  S  (insoluble);  (2) 
H2S203  =  H2S  +  S03;  2H2S  + S02  =  2H20  + 3S  (soluble). 

In  order  to  separate  the  soluble  and  insoluble  sulphur,  the  thick, 
cloudy  liquid  is  diluted  somewhat,  heated  to  80°,  and  filtered  through 
glass-wool.  It  is  then  left  in  a  cool  place  for  twelve  hours,  again 
heated  and  filtered,  and  these  operations  are  repeated  until  the  whole 
of  the  insoluble  sulphur  has  been  removed.  The  end  product  is  a  cloudy, 
yellowish-white  mass,  which,  on  warming,  yields  a  perfectly  clear  yellow 
liquid.  On  cooling,  the  colloidal  sulphur  separates,  and  is  removed 
by  centrif  uging,  washed  with  a  little  cold  water,  again  centrif  uged,  and 
dissolved  in  the  least  possible  quantity  of  water.  The  liquid  is 
neutralised  by  addition  of  sodium  carbonate,  which  causes  the  sulphur 
to  separate,  and,  after  centrifuging,  a  residue  of  very  nearly  pure 
soluble  sulphur  is  obtained. 

On  removing  the  sodium  sulphate  from  the  neutralised  solution  by 
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dialysis,  it  is  found  that  the  solution  became  unstable  and  insoluble 
sulphur  separates.  The  conclusion  is  drawn  that  a  pure  aqueous 
solution  of  colloidal  sulphur  cannot  be  obtained.  Separation  also  takes 
place  on  addition  of  various  electrolytes.  The  sulphur  precipitated  by 
sodium  chloride  or  nitrate  dissolves  on  warming  or  on  dilution,  and  that 
precipitated  by  potassium  chloride^  nitrate,  or  sulphate  is  insoluble. 
Precipitation  does  not  take  place,  in  general,  on  the  addition  of 
ammonium  sulphate,  nitrate,  or  chloride,  or  of  sodium  sulphate. 
Dilute  unneutralised  solutions  remain  clear  for  long  periods,  although 
small  quantities  of  rhombic  and  monoclinic  sulphur  are  gradually 
deposited.  Concentrated  solutions  become  cloudy  in  consequence  of 
the  separation  of  insoluble  sulphur.  H.  M.  D. 

Spontaneous  Oxidation  of  Sulphur  and  Sulphides.  Egidio 
PoLLACCi  {Boll.  chim.  farm.,  1908,  47,  363 — 368). — Moist  sulphur  in 
a  state  of  tine  division  oxidises  in  the  air  to  sulphuric  acid,  the  action 
being  accelerated  by  light.  In  absence  of  oxygen,  sulphur  does  not 
decompose  water.  Pure  oxygen  or  hydrogen  peroxide  does  not  bring 
about  the  oxidation,  and  the  active  agent  present  in  the  air  is 
considered  to  be  ozone. 

Metallic  sulphides  also  oxidise  in  a  moi.st  state,  the  first  products 
being  the  oxide  and  sulphur,  the  latter  then  oxidising  to  sulphuric 
acid.  Solutions  of  hydrogen  sulphide  do  not  oxidise  directly  to 
sulphuric  acid,  the  first  process  being  the  production  of  water  and 
sulphur,  followed  by  oxidation  of  the  latter.  The  sulphides  of  iron, 
manganese,  cobalt,  gold,  silver,  platinum,  antimony,  and  titanium 
oxidise  rapidly,  those  of  calcium,  barium,  strontium,  potassium,  arsenic, 
cadmium,  mercury,  and  tin  less  rapidly,  and  those  of  zinc  and  copper 
veiy  slowly.  C.  H.  D. 

Preparation  of  Sulphur  Trioxide.  Rudolf  Frank  (D.R.-P. 
19487H). — One  of  the  chief  difliculties  of  the  contact  process  for 
sulphuric  acid  is  the  sensitiveness  of  the  contact  material  to  im- 
purities in  the  sulphur  dioxide,  and  nnother  is  the  maintenance  of  a 
definite  temperature  during  the  oper:ition  in  order  to  avoid  a  reverse 
chemical  change.  These  difiiculties  are  overcome  by  compressing 
sulphur  dioxide  and  oxygen  under  a  pi'essure  of  100  utmo.^pheres, 
when  a  complete  condensation  to  sulphur  trioxide  occurs.  By  rapidly 
releasing  the  pressure,  the  trioxide  may  be  obtained  in  a  solid  condi- 
tion without  appreciable  loss  of  vapour.  G.  T.  M. 

Preparation  of  Sulphuric  Acid.  Oskar  J^endeh  (D.R.-P. 
195810). — A  mixture  of  oxygen  and  sulphur  dioxide  is  introduced 
into  a  generator  furnace  in  which  water-gas  is  being  produced  and 
then  burnt.  The  heat  generated  induces  the  combination  of  the.se 
gases  to  form  sulphur  trioxide,  and  the  water  produced  serves  to 
hydrate  this  substance,  forming  sulphuric  acid.  When  air  is  employed, 
a  certain  amount  of  nitric  acid  is  also  px'oduced,  which  exerts  its 
catalytic  action  on  the  mixture  of  gases  and  increases  the  formation 
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of    sulphuric    acid.     The    furnace    is    fed    with    sulphur    or    sulphur- 
containing  materials.  G.  T.  M. 

Quantitative  Vaporisation  of  Phosphoric  Acid  from 
Phosphates  in  a  Current  of  Chlorine  and  Carbon  Tetra- 
chloride or  of  Carbon  Tetrachloride  Only.  Paul  Jannasch  and 
W.  JiLKE  {J.  pr.  Chem.,  1908,  [ii],  78,  21—28.  Compare  Abstr., 
1907,  ii,  864). — It  is  now  found  that  phosphoric  acid  can  be  distilled 
quantitatively  from  calcium,  sodium,  or  potassium  phosphate  if  the 
phosphate  is  thoroughly  ground  with  quartz  powder  and  the  mixture 
heated  in  a  current  of  chlorine  which  has  been  passed  through  carbon 
tetrachloride.  The  calcium  phosphate  was  heated  for  four  hours  at  a 
dark  i-ed,  and  for  two  hours  at  a  bright  red,  heat  in  a  quartz  boat,  and 
the  sodium  and  potassium  phosphates  for  nine  hours  at  a  bright  red  heat 
in  a  gas-carbon  boat,  in  a  glass  tube.  The  phosphoric  acid  distils  the 
more  quickly  the  slower  the  current  of  chlorine  and  carbon  tetra- 
chloride. 

Phosphoric  acid  does  not  distil,  even  in  traces,  when  magnesium 
phosphate  is  heated  alone  or  in  admixture  with  wood  charcoal  in  a 
current  of  dry  ammonia  at  a  bright  red  heat  (compare  Heraeus, 
Abstr.,  1903,  ii,  82).  Ammonium  phosphate,  on  the  other  hand, 
volatilises  partly  in  a  current  of  ammonia,  but  does  not  attack  the  glass 
tube  as  when  distilled  in  a  current  of  carbon  dioxide ;  the  ammonium 
phosphate  leaves  a  residue  of  vitreous  phosphoric  acid,  which  is 
almost  insoluble  in  water  or  mineral  acids. 

When  heated  in  a  current  of  carbon  tetrachloride  at  a  moderate  red 
heat,  ferric  phosphate  is  completely  volatilised  ;  if  the  cool  end  of  the 
tube  is  packed  loosely  with  glass-wool,  ferric  chloride  is  here  deposited 
quantitatively,  whilst  the  mixture  of  phosphorus  trichloride  and  oxy- 
chloride,  formed  according  to  the  equation 

P2O5  -1-  2CCI4  =  PClg  -I-  POClg  +  2CO2  +  201, 
is  readily  driven  over  into  the  receiver.  G.  Y. 

Hydrates  of  the  Phosphoric  Acids.  Henri  Giran  {Conipt. 
rend.,  1908,  146,  1270 — 1272). — The  freezing-point  curve  of  aqueous 
solutions  of  ortbophosphoric  acid  shows  two  minima  and  a  single 
maximum.  The  minima  characterise  two  eutectics  of  the  composition 
(HgPO^.O-lSSH.p),  m.  p.  22  5°,  and  (H3PO„3-205H2O),  m.  p.  -81°. 
The  maximum  at  29"  indicates  the  existence  of  the  hydrate 

(H3P04,1H20), 
for  which  Joly  found  m.  p.  27°  (compare  Abstr.,  1885,  482).  The 
freezing-point  curve  for  pyrophosphoric  acid  is  similar  in  form.  The 
two  eutectics  correspond  with  tlie  formulae  (H^P.20y,l'25H20),  m.  p. 
23°,  and  (H^P20^,6-87HoO),  m.  p.  -  75°.  The  maximum  characterises 
the  hydrate  {H. ^F ^0,^,1 -dB^.p),  m.  p.  26°.  This  compound  has  been 
isolated  as  unstable  needles,  readily  undergoing  conversion  into  ortho- 
phosphoric  acid.  Measurement  of  its  heat  of  dissolution  proves  it  to 
be  less  stable  than  the  hydrate  of  ortbophosphoric  acid. 

Only  a  small  portion  of  the  curve  for  metaphosphoric  acid  can  be 
studied,  since  solutions  containing  less  than  63%  of  water  are  converted 
on  cooling  into  a  vitreous  mass,  which  refuses  to  crystallise. 

W.  0.  w. 
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Molecular  "Weights  of  the  Phosphoric  Acids  determined  by 
Cryoscopy.  Henri  Giran  {Compt.  rend.,  1908,  146, 1393 — 1396). — 
The  molecular  weights  of  metaphosphoric  and  pyrophosphoric  acids  in 
acetic  acid  solution  diminish  after  a  lapse  of  time,  and  finally  reach  a 
limit  depending  on  the  concentration  of  the  solution.  Fi'om  extrapola- 
tion in  fhe  curve  representing  variation  of  molecular  weight  with  age 
of  solution,  it  is  found  that  at  the  moment  of  solution,  metaphosphoric 
acid  has  a  molecular  weight  corresponding  with  the  formula  5(HP03), 
whilst  pyrophosphoric  acid  has  the  formula  3(H4P20-).  The  molecular 
weight  of  orthophosphoric  acid  varies  only  slightly  with  time ;  the 
values  obtained  varied  from  111*9  to  127*1,  according  to  the  concentra- 
tion of  the  solution.  The  acid  should  probably  be  represented  by  the 
formula  (HgPO^).,.  Orthophosphoric  and  pyrophosphoric  acids  have 
the  same  molecular  weights  in  the  liquid  as  in  the  solid  form. 

W.  0.  W. 

The  Removal  of  Arsenic  from  Liquids  and  Gases.  Chemische 
Fabrik  Griesheim-Elektron  (D.Pt.-P.  194864). — In  order  to  free  a 
liquid,  such  as  concentrated  sulphuric  acid,  from  arsenic,  it  is  treated 
with  strong  hydrochloric  or  hydrofluoric  acid,  and  then  mixed  intimately 
with  benzene.  On  drawing  off  the  latter  liquid,  it  is  found  to  contain 
all  the  arsenic  as  chloride  or  fluoride,  and,  when  freed  from  this 
impurity  by  treatment  with  water,  it  may  be  employed  in  removing 
arsenic  from  further  quantities  of  sulphuric  acid.  Dichlorobenzene 
may  also  be  employed  for  this  purpose,  and,  owing  to  its  higher  boiling 
point,  is  pieferably  used  in  the  removal  of  arsenic  from  gases  by 
allowing  it  to  flow  down  towers  through  which  the  gaseous  mixtui'es 
are  passing.  G.  T.  M. 

Ammoniacal  Arsenic  Trichloride.  Adolphe  Besson  and  Georges 
RossET  (Cowi_?j«.  rend.,  1908,  146,  1266—1267.  Compare  Abstr.,  1890, 
1052;  Hugot,  Abstr.,  1904,  ii,''559). — When  dry,  gaseous  ammonia 
acts  on  arsenic  trichloride  at  -  20^^,  a  bright  yellow  solid,  AsCl3,4NHo, 
is  formed  ;  this  sublimes  completely  when  heated  in  a  vacuum  at  200° 
forming  a  yellow,  horn-like  substance,  2AsCl3,7NH3.  When  the 
former  compound  is  treated  with  liquid  ammonia,  it  loses  its  colour, 
and  remains  colourless  when  the  excess  of  ammonia  is  driven  off. 
When  extracted  with  liquid  ammonia,  ammonium  chloride  is  removed 
and  a  white,  insoluble  residue  obtained,  the  composition  of  which  agrees 
with  that  of  the  imide,  Aso(NH)3.  On  making  an  intimate  mixture  of 
the  portions  soluble  and  insoluble  in  liquid  ammonia,  a  substance  is 
obtained  which  differs  from  the  original  compound  in  that  it  is  not 
completely  volatile  at  200°,  and  when  treated  with  sulphuric  acid 
yields  only  a  small  quantity  of  arsenic  trichloride. 

These  experiments  load  to  the  conclusion  that  liquid  ammonia  acts 
on  the  compound  AsCl3,4NH3  as  a  reagent,  and  not  merely  as  a 
solvent.  Arsenic  trichloride  also  reacts  with  AsC1.5,4NH3,  giving  rise 
to  ammonium  chloride  and  a  substance  or  mixture  of  substances,  the 
composition  of  which  is  indicated  approximately  by  the  formula 
As.CLNoH,.     The  identity  of  this  product  has  not  been  established. 

W.  0.  W. 
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Tellurides  of  Arsenic  and  Bismuth.  Cryoscopic  Constant 
of  Tellurium.  Hexri  Pklabox  {Compt.  rend.,  1908,  146,  1397 — 1400). 
— Arsenic  dissolves  readily  in  molten  tellurium.  Examination  of  the 
freezing-point  curve  of  the  solution  indicates  the  existence  of  the 
compound  As.^Tcg,  characterised  by  a  maximum  at  362°.  This 
telluride  crystallises  in  long,  silver-white  needles  having  a  pale  yellow 
tint.  The  freezing-point  curve  for  solutions  of  bismuth  in  tellurium 
has  been  completely  followed.  A  maximum  occurs  at  583'',  corre- 
sponding with  the  compound  Bi^Te,.  The  freezing  points  of  .solutions 
of  these  two  tellurides  in  excess  of  telluiium  have  been  defcei-mined, 
and  the  cryoscopic  constant  of  tellurium  calculated.  The  value 
K=517  was  obtained  from  AsoTcg,  whilst  the  bismuth  compound  gave 
K=528.  These  numbers  agree  closely  with  those  already  determined 
for  this  constant. 

By  applying  Eobertson's  formula  (Trans.,  1902,  81,  1233),  the 
latent  heat  of  fusion  of  tellurium  is  found  to  be  20 — 21   Cal. 

W.  0.  w. 

Synthesis  of  Boron  Sulphide  from  Ferroboron  and 
Manganoboron.  Josef  Hoffmann  [Zeitsch.  anorg.  Chem.,  1908,  59, 
127 — 135.  Compare  Abstr.,  1907,  ii,  82). — The  formation  of  boron 
sulphide  by  passing  a  current  of  dry  hydrogen  sulphide  over  ferroboron 
and  manganoboron  at  the  melting  point  of  antimony  has  been  examined 
in  detail.  The  ferroboron  is  more  rapidly  decomposed  than  the 
manganoboron,  and  a  better  yield  is  obtained  with  the  former  material. 
In  both  cases,  only  a  portion  of  the  contained  boron  can  be  converted 
into  the  sulphide. 

Boron  sulphide  loses  weight  on  exposure  to  the  air,  and  hydrogen 
sulphide  is  evolved.  It  also  changes  when  kept  in  ^the  dark  in  closed 
vessels.  Water,  alcohol,  and  aqueous  solutions  decompose  it  rapidly. 
It  is  insoluble  in  carbon  disulpide,  and  is  decomposed  slowly  by  ethyl 
ether  and  glycerol.  Sulphuric  acid  reacts  with  the  liberation  of 
hydrogen  sulphide  and  sulphur  dioxide. 

The  author  has  attempted  to  ascertain  whether  borides  of  definite 
composition  are  present  in  the  materials  used  in  his  experiments  by 
decomposing  these  by  treatment  with  aqua  regia.  The  proportions  of 
the  constituents  which  pass  into  solution  are  supposed  to  indicate 
borides  of  the  composition  FcgB^  and  MnB.  H.  M.  D. 

Preparation  of  Boron  Nitride  and  Calcium  Boride.  Alfred 
Stock  and  Walter  Holle  {Ber.,  1908,  41,  2095— 2099).— Boron 
nitride,  although  easily  prepared,  is  difficult  to  obtain  in  a  pui'e  state 
(Stock  and  Blix,  Abstr.,  1901,  ii,  650;  Moeser  and  Eidmann,  Abstr., 
1902,  ii,  206).  It  is  now  found  that  boron  nitride  can  be  prepared 
by  dropping  boron  bromide  into  liquid  ammonia  and  gradually 
heating  the  x'esulting  boronimide  (Joannis,  Abstr.,  1904,  ii,  654)  to 
750°.  Boron  nitride,  so  prepared,  reacts  only  slowly  with  water,  being 
dissolved  in  boiling  water  in  one  day.  In  comparison  with  this,  how- 
ever, phosphorus  nitride  is  highly  stable,  only  about  1%  being  dissolved 
by  boiling   water  in  two   hundred   hours.     In  a  glass  tube  at  180^, 
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phosphorus  nitride  is  completely  dissolved  by  boiling  water  in  a  few 
hours,  but  in  this  case  the  alkali  of  the  glass  may  be  concerned. 

The  action  of  calcium  on  boron  trioside  leads  to  the  formation  of 
almost  pure  calcium  boride,  and  not  to  that  of  boron,  as  stated  by 
Moissan  (Abstr.,  1899,  ii,  153).  G.  Y. 

Pure  Carbon  Dioxide,     Walter  P.   Bradley  and  C.  F.  Hale 

{J.  Amer.  Chem.  Soc,  1908,  30,  1090— 1096).— In  connexion  with  a 
study  of  the  critical  state  of  carbon  dioxide  (Bradley,  Browne,  and 
Hale,  Abstr.,  1905,  ii,  75),  it  was  necessary  to  prepare  the  gas  in  the 
highest  possible  degree  of  purity.  A  method  was  therefore  devised, 
and  is  described  in  the  present  paper,  by  means  of  which  carbon 
dioxide  can  be  obtained  of  such  purity  that  only  1  part  in 
30,000 — 40,000  parts  is  incapable  of  absorption  by  potassium 
hydroxide  solution.  The  gas  is  evolved  by  the  action  of  pure 
sulphuric  acid  on  sodium  hydrogen  carbonate,  and  special  apparatus 
has  been  devised  for  its  purification  and  collection.  For  details,  the 
description  and  diagram  in  the  original  must  be  consulted. 

In  the  course  of  the  experiments,  it  was  observed  that  rubber 
tubing  is  slightly  permeable  to  air,  even  against  a  pressure  of  50  mm. 
of  mercur}'.  F.  G. 

Tschermak's  Method  of  Preparing  Silicic  Acids.  Otto  Mugge 
(Centr.  Min.,  1908,  325—326.  Compare  this  vol.,  ii,  277,  490).— A 
I'eply  to  Tschermak.  L.  J.  S. 

Preparation  of  Argon  from  Air  by  means  of  Calcium 
Carbide.  Franz  Fischer  and  Oskar  Ringe  {Ber.,  1908,  41, 
2017 — 2030). — It  is  shown  that  argon  can  be  obtained  economically 
from  air  by  means  of  calcium  carbide.  The  nitrogen  and  oxygen  ai-e 
both  absorbed  when  the  air  is  passed  over  a  mixture  of  calcium  carbide 
(90%)  and  calcium  chloride  (10%)  heated  at  800°  in  an  iron  vessel. 
The  nitrogen  reacts  with  the  carbide,  yielding  carbon  and  calcium 
cyanamide  ;  the  oxygen  forms  lime  and  carbon  ;  carbon  monoxide  and 
dioxide  ai'e  also  formed,  but  these  ultimately  react  with  the  carbide, 
yielding  carbon.  The  carbide  mixture  is  first  heated  under  reduced 
pressure  in  order  to  remove  moisture  from  the  calcium  chloride,  and 
then  dry  air  is  passed  over.  The  issuing  gas  contains  small  amounts 
of  hydrogen,  hydrocarbons,  and  carbon  monoxide,  and  is  therefore 
passed  through  a  vessel  containing  heated  copper  oxide.  By  this 
process,  some  11  litres  of  argon  may  be  obtained  in  the  course  of  two 
days,  using  about  7  kilograms  of  carbide. 

Details  of  tho  apparatus  and  its  use  are  given.  J.  J.  S. 

Percentage  of  the  Inactive  Gases  in  the  Atmosphere.  A 
Correction  to  Previous  Calculations.  Sir  William  Ramsay 
{Proc.  Roy.  ^Soc,  1908,  80,  A,  599).-  The  total  weights  of  krypton  and 
xenon  in  the  atmosphere  calculated  from  the  volumes  (Abstr.,  1903, 
ii,  476)  are  ten  times  too  small  ;  the  true  values  are  0028%  for  krypton 
and  0*005%  for  xenon.  The  values  for  the  proportion  of  helium  and 
neon  previously  given  (Abstr.,  1905,  ii,  817)  are  100  times  too  small ; 
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the  true  percentage  of  helium  is  0"000056  by  weight  and  0*00040  by 
volume;  of  neon,  0"00086  by  weight  and  0-00123  by  volume.     G.  S. 

Preparation  of  Alcoholic  Potassium  Hydroxide  Solution 
which  will  Keep.  Fkanz  Rabe  {Zeitsch.  Nakr.  Genussm.,  1908,  15, 
730 — 731). — It  is  recommended  that  the  required  quantity  of  potassium 
hydroxide  should  be  dissolved  in  its  own  weight  of  water,  and  the 
solution,  when  cold,  poured  into  about  900  c.c.  of  95%  alcohol,  with 
constant  shaking.  The  whole  is  then  diluted  with  alcohol  to  1000  c.c, 
mixed,  and  placed  aside  until  the  oily  drops  of  "  aldehyde-resin"  have 
separated.  The  solution  is  then  decanted,  and,  at  the  end  of  about 
two  days,  is  once  more  poured  off  from  the  separated  precipitate 
(potassium  cai'bonate,  &c.).     Filtration  is  unnecessary.  W.  P.  S. 

Electrolytic  Production  of  Alkali  Chlorates  and  Per- 
chlorates.  M.  Couleru  (D.R.-P.  195639). — In  the  ordinary 
electrolytic  processes  for  chlorates,  the  production  of  free  alkali 
hydroxide  and  hypochlorites  diminishes  the  yield  of  the  required 
salts.  Increased  efficiency,  is  gained  by  the  addition  of  calcium  salts, 
chromates,  or  dichromates.  The  addition  of  chromate  may  be  made 
in  alkaline,  neutral,  or  acid  solution,  the  best  effect  being  obtained 
in  the  last  case  and  the  worst  in  the  first.  Practically,  hon^ever,  the 
employment  of  an  acid  solution  has  two  disadvantages,  namely, 
corrosion  of  the  platinum  electrodes  and  formation  of  a  highly-coloured 
product.  Accordingly,  the  electrolytic  solution  is  kept  neutral  by  the 
addition  of  salts  which  will  interact  with  any  alkali  hydroxide  to 
furnish  either  a  hydroxide  not  affected  by  hypochlorite,  or  one  which 
will  yield  a  technically  important  product  when  treated  with  this 
oxidising  agent.  Magnesium  chloride  is  the  best  example  of  the  first 
type  of  salt,  and  lead  chloride  of  the  second.  In  the  first  instance,  the 
magnesium  hydroxide  which  is  precipitated  by  potassium  or  sodium 
hydroxide  is  not  materially  affected  by  hypochlorite,  and  in  the  second, 
the  lead  hydroxide  precipitated  by  the]alkali  is  oxidised  by  hypochlorite 
to  lead  dioxide.  The  yield  calculated  on  the  current  employed  is  90% 
for  potassium  chlorate  and  85%  for  the  corresponding  sodium  salt. 

G.  T.  M. 

Preparation  of  Anhydrous  Sodium  Thiosulphate  and 
Hydrosulphide.  Yerein  Chemischer  Fabriken  in  Masxheim 
(D.R.-P.  194881  and  194882).— Dry  pulverulent  sodium  hydrosulphide 
results  when  hydrogen  sulphide  is  passed  over  sodium  sulphide  at 
300°.  If  the  gas  contains  carbon  dioxide,  the  sodium  sulphide  is 
mixed  with  the  calculated  amount  of  powdered  chalk. 

Anhydrous  sodium  thiosulphate  is  produced  by  passing  oxygen  or 
air  over  sodium  hydrosulphide  at  100 — 150^;  it  is  also  foi-med  when 
sodium  sulphide  is  heated  at  higher  temperatures  in  a  current  of 
hydrogen  sulphide  and  oxygen.  G.  T.  M. 

Preparation  of  Sodium  Perborate.  Deutsche  Gold  &  Silber 
Scheide-Axstalt  (D.R.-P.  193722). — A  50%  solution  of  sodium 
peroxide  prepared  in  the  cold  is  satui-ated   with  carbon  dioxide  and 
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then  treated  with  a  concentrated  solution  of  sodium  metaborate. 
Sodium  perborate  separates  when  the  liquid  is  cooled  to  2^^,  providing 
that  sufficient  water  is  present  to  keep  all  the  alkali  carbonate  in 
solution.  G.  T.  M. 

Manufacture  of  Lithia  from  Lepidolite.  William  Jay 
ScHiEFFELiN  and  Thomas  W.  Cappon  {J.  Soc.  Chem.  Ind.,  1908,  27, 
549 — 550). — A  97 — 99%  decomposition  of  lepidolite  can  be  effected 
by  gradually  heating  a  mixture  of  the  ore  with  10%  more  than  its 
weight  of  sulphuric  acid  (66°  B.)  at  340°,  the  operation  lasting  about 
eight  hours.  The  mass  is  leached  with  water  and  the  silica 
separated ;  the  solution  is  then  treated  with  sufficient  potassium 
sulphate  to  convert  all  the  aluminium  sulphate  into  alum.  After  six 
days,  the  mother  liquor  is  decanted  from  the  precipitated  alum  meal. 
In  order  to  remove  the  alum  still  in  solution,  the  liquid  is  first  treated 
with  whiting  to  neutralise  the  acid,  and  then  boiled  with  freshly- 
precipitated  aluminium  hydroxide  ;  practically  all  the  alum  is  thereby 
precipitated  as  basic  alum  or  alunite.  A  subsequent  treatment  with 
more  whiting  removes  the  last  traces  of  .alumina.  The  solution  is 
then  made  alkaline  with  slaked  lime  and  concentrated  ;  it  consists 
chiefly  of  lithium  sulphate,  a  small  amount  of  calcium  sulphate, 
and  traces  of  manganese  and  iron  oxides.  After  removal  of  these 
impurities,  the  solution  is  added  to  potassium  carbonate,  and  the 
precipitated  lithium  carbonate  is  then  washed  and  dried.  P.  H. 

Electrolytic  Production  of  Ammonium  Persulphate.  Con- 
sortium FUR  Elektrochemisohe  Industrie  (D.R.-P.  195811). — 
Hitherto  a  good  yield  of  ammonium  persulphate  has  been  obtained 
electrolytically  either  by  the  use  of  a  diaphragm  or  by  the  addition 
of  a  chromate  in  ammoniacal  solution.  It  has  now  been  found  that  a 
saturated  solution  of  ammonium  sulphate  can  be  electrolysed  so  as  to 
give  a  good  yield  of  persulphate,  provided  that  a  current  density  of 
not  less  than  20  amperes  per  sq.  dcm.  is  employed,  and  that  the 
solution  is  sufficiently  acid  not  to  develop  an  alkaline  reaction  in  the 
neighbourhood  of  the  cathode.  With  a  current  density  of  300 
amperes,  a  yield  of  70%  of  persulphate  is  obtained  without  the  use  of 
a  diaphragm.  G.  T.  M. 

Double  Cbromates  of  Ammonium.  Max  Groger  {Zeitsch. 
anorg.  Chem.,  1008,  58,  412—426.  Compare  Abstr.,  1907,  ii,  94, 
624). — The  compounds  in  que.stion  were  prepared  almost  exclusively 
by  the  gradual  addition  of  10  c.c.  of  a  2X  solution  of  the  appropriate 
salt  to  50  c.c.  of  an  approximately  2i\^-solution  of  neutral  ammonium 
chromate  ;  the  precipitate  was  allowed  to  remain  in  contact  with 
the  mother  liquor  for  some  time,  then  filtered  rapidly,  and  dried  on  a 
porous  plate.  As  many  of  the  salts  ai'e  decomposed  by  water,  they 
could  not  be  purified  by  washing. 

Ammonium  barium  chromate,  l^aCrOj,(NH^)2CrO,,  forms  light 
yellow,  cubic  crystals,  and  the  corresponding  strontium  salt,  light 
yellow,  spherical,  crystalline  aggregates  ;  both  are  decomposed  by 
water.  The  corresponding  magnesium  salt,  with  2II2O,  forms  yellow 
crystals,  and  is  not  decomposed  by  water. 
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From  zinc  chloride  and  neutral  ammonium  chromate  solution,  the 
compound,  ^ZnCrO ^,2(^l:i-^ .^QvO ^,'S^H^,^H^O ,  was  obtained  in  trans- 
parent, dark  yellow,  spherical  granules,  but  with  a  chromate  containing 
ammonia  in  excess,  the  compound  ZnCr04,(NH4)2CrO^,2NH3,  already 
described  by  Briggs  (Trans.,  1903,  83,  391),  was  obtained.  Two 
double  salts  containing  cadmium,  of  the  probable  formulse 
2CdCr04,2(NH4).^Cr04,NH3,3H20  (deep-yellow  prisms)  and 

CdCr04,ISrH3,H20 
(small,  granular  crystals),  were  also  prepared.  When  the  chromate 
contains  excess  of  ammonia,  the  compound  CdCr04,(NH4)2CrO^,2NH3 
separates  in  light  yellow,  pi-ismatic  crystals  (Briggs,  loc.  cit.).  Two 
mercuri/  salts  were  also  prepared,  but  their  constitution  has  not  been 
elucidated,  and  they  were  probably  impure. 

With  cupric  chloride  and  the  chromate  containing  excess  of 
ammonia,  the  compound  CuCr04,(NH4)oCr04,2NH3  was  obtained 
(Briggs,  loc.  cit.);  with  the  neutral  chromate,  the  same  salt  in  an 
impure  condition  was  isolated.  With  nickel  chloride  and  excess  of 
ammonium  chromate,  a  double  salt,  2NiCr04,2(NH4)2Cr04,3ISrH3,H20, 
has  been  obtained  in  small,  reddish-brown  prisms.  Other  double  salts, 
obtained  by  interaction  of  these  two  reagents  under  different  con- 
ditions, have  been  described  previously.  With  cobalt  chloride,  the 
compound,  3CoCr04,(NH4)2Cr04,2NH3,3H20,  was  obtained  in  dark 
reddish-brown  granules,  readily  decomposed  by  water.  With  silver 
nitrate,  the  compound,  ZKg^QvO^,{'^H^2QYO^,  was  obtained  in  reddish- 
brown,  granular  crystals,  and  with  lead  acetate,  the  coin]wund, 
^hOvO^iim^.-f^rO^,  as  an  amorphous  precipitate ;  both  compounds  are 
decomposed  by  water.  G.  S. 

The  Solubility  of  Silver  Iodide  in  Ammonia.  Henri  Baubigny 
{Comjit.  rend.,  1908,  146,  1263—1265  ;  Bull.  Soc.  chim.,  1908,  [iv],  3, 
772 — 775). — The  solubility  of  silver  iodide  in  aqueous  ammonia 
increases  appreciably  with  rise  of  temperature.  Failure  to  take  this 
into  account  is  responsible  for  the  discordant  results  of  previous 
observers.  The  author  shakes  known  weights  of  silver  iodide  (free 
from  chloride)  with  a  definite  volume  of  ammonia  in  sealed  tubes 
at  50 — 60°,  and,  after  allowing  these  to  cool  to  the  desired  tempera- 
ture, observes  whether  or  no  crystallisation  has  taken  place.  In  this 
way,  the  coefficient  of  solubility  of  silver  iodide  at  16*^  in  aqueous 
ammonia  (D  0-926)  is  found  to  be  of  the  order  1/6000,  a  value 
considerably  lower  than  that  obtained  by  previous  workers. 

W.  0.  W. 

Simplest  Method  of  Preparing  Carey  Lea's  Photo-haloids. 
Luppo-Cramer  {Zeitsch.  Chem.  Ind.  Kolloide,  1908,  2,  360—361).— 
When  the  halogen  salts  of  silver  are  allowed  to  remain  in  contact, 
or  are  warmed,  with  colloidal  solutions  of  silver,  the  so-called  "  photo- 
salts  "  are  formed.  These  are  separated  by  dissolving  the  excess  of 
colloidal  silver  in  nitric  acid.  The  coloured  halogen  salts  are  also 
obtained  when  a  suitable  reducing  agent  is  added  to  silver  nitrate 
which  is  in  contact  with  the  ordinary  silver  halogen  salts.  Suitable 
reducing    agents    are    (1)    sodium    citrate   +  ferrous    sulphate  ;    (2) 
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sodium  potassium  tartrate  +  ferrous  sulphate ;  (3)  tannic  or  gallic 
acid  +  alkali  carbonate ;  (4)  formaldehyde  +  sodium  hydroxide  ;  (5) 
sodium  hypophosphite. 

The  method  of  preparation  described  supports  the  author's  view 
that  the  coloured  salts  are  adsorption  compounds.  H.  M.  D. 

[Preparation  of  Calcium  Hypochlorites.]  Chemische  Fabrik 
Gkiesheim-Elektron  (D.R.-P,  195896). — When  a  mixture  of  1  part  of 
quicklime  and  6 "4  parts  of  water  is  treated  with  chlorine  until  nearly 
all  the  lime  is  used  up,  a  solution  is  obtained  containing  180  to  190 
grams  of  active  chloi-ine  and  only  1  or  2  grams  of  chlorate  per  litre. 
This  solution  is  then  treated  anew  with  lime  and  chlorine,  when 
crystalline  calcium  hypochlorite  is  deposited.  This  operation  may 
be  repeated  until  nearly  all  the  hypochlorite  is  precipitated,  the 
action  being  accelerated  by  the  addition  of  calcium  chloride. 

When  milk  of  lime  is  chlorinated,  a  point  is  reached  at  which 
further  introduction  of  chlorine  does  not  increase  the  amount  of  active 
chlorine  in  solution,  owing  to  the  formation  of  basic  hypochlorites  of 
the  type  Ca(OCl)2,a;Ca(OH)2.  Two  have  been  isolated  in  which  x  i 
2  and  4  ;  they  cannot  be  obtained  crystalline,  owing  to  the  circum- 
stance that  they  ax-e  decomposed  by  water.  G.  T.  M. 

Colloidal  Barium  Sulphate.  Albert F\,ECOVRA(Conipt.  rend., lOOS, 
146,  1274—1276.  Compare  Neuberg,  Abstr.,  1906,  ii,  753).— 
The  employment  of  pure  glycerol  as  a  solvent  for  the  reacting  salts 
when  barium  sulphate  is  prepared  by  double  decomposition,  results  in 
the  formation  of  a  stable  colloidal  variety  of  the  latter  substance.  The 
glycerol  solution  of  the  colloid  can  be  diluted  with  several  times  its 
volume  of  water  without  bringing  about  precipitation  of  the  insoluble 
form.  The  solution  is,  however,  immediately  coagulated  on  boiling. 
The  addition  of  aqueous  solutions  of  metallic  salts  (with  the  exception 
of  mercuric  chloride  and  salts  of  barium)  likewise  causes  precipitation. 
Ammonia,  baryta,  and  all  monobasic  acids,  after  several  hours,  briug 
about  a  gradual  precipitation,  whilst  polybasic  acids  (boric  acid 
excepted)  cause  immediate  coagulation.  Barium  salts  increase  the 
stability  of  the  colloid  to  a  marked  extent.  A  solution  which  has 
been  rendered  stable  by  the  addition  of  barium  nitrate  can  be  kept 
for  fifteen  days  to  a  month  without  depositing  barium  sulphate. 
Such  a  solution,  however,  is  immediately  coagulated  by  the  addition 
of  salts  of  polybasic  acids  ;  the  salts  of  monobasic  acids  on  tiie  other 
hand  are  without  action  on  it.  W.  0.  W. 

Langbeinite  and  Vanthoflate  [K2S04,2MgS04  and 
SNa^SO^.MgSOj.  Richard  Nacken  {Chein.  Zentr.,  1908,  i,  1850 ;  from 
Nachr.  K.  Ges.  Wise.  Gottingen,  1907,  602 — 613.  Compare  Abstr., 
1907,  ii,  530). — The  author  has  studied  the  temperature-concentration 
diagram  of  the  systems  MgSO^-K^SO.,  and  MgSO^-NaoSO^  as  in 
previous  cases. 

1.  Simple  sulj)hates. — Sodium  sulphate  and  potassium  sulphate  are 
enantiotropic  dimorphous,  witli  transformation  teniper.itures  234" 
and    595",    and    m.    p.     883"   and    1070'"    respectively  ;    they    do    not 
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appreciably  decompose  or  volatilise.     Magnesium  sulphate  is  consider- 
ably decomposed  below  its  m.  p.,  1124°. 

2.  Magnesium  sulphate-potassium  sulphate  systevi. — The  solidification 
curve  shows  a  maximum  at  33'3  mol.%  K.^SO^  and  930°.  Both  artificial 
and  natural  langbeinite  exhibit  simple  refraction,  D^^  2'829. 
The  eutectic  mixture,  MgSO^  +  langbeinite,  m.  p.  884°,  contains 
22  mol.%  KgSO^.  a-K^SO^  in  the  solid  state  is  miscible  with  MgSO^ 
to  a  limited  extent.  The  eutectic  mixture,  langbeinite  +  saturated 
a-KoSO^,  mixed  crystals,  m,  p.  747°,  contains  62  mol.%  KgSO^. 

3.  Magnesium  sulphate-sodium  sulphate  system. — The  maximum 
concentration  of  this  mixture  has  been  found  to  be  NaoSO^jSMgSO^, 
m.  p.  813°,  D^^  2  0345,  double  refracting  granules,  and  not  as  is 
stated  by  Le  Chatelier,  Na2SO^,2MgS04.  Eutectic  mixture, 
MgSO^  +  Na2S04,3MgS04,  808°  and  23  mol.%  Na^SO^.  a-Na.^SO^  in 
solid  form  is  miscible  with  MgSO^  to  a  limited  extent.  Eutectic  mix- 
ture, NaoSO^tSMgSO^  -I-  saturated  a-Na.^SO^,  mixed  crystals,  665°  and  52 
mol.%  Na2SU4.  Natural  vanthoffite  shows  an  alteration  in  refraction 
at  489°,  and  has  the  same  D^^  2'6955  as  the  artificial.  J.  V.  E. 

Double  Chlorides  and  Bromides  of  Zinc  and  the  Alkalis. 
Fritz  Ephraim  {Zeitsch.  anorg.  Chevi.,  1908,  59,  56 — 70). — The 
products  obtained  by  crystallisation  of  solutions  containing  chlorides 
and  bromides  of  zinc  and  sodium,  potassium,  ammonium,  or  lithium 
at  tempei-atures  between  about  20^  and  100°  have  been  examined. 

The  salt,  2KCl,ZnCl2,H20,  crystallises  from  a  solution  containing  a 
slight  excess  of  zinc  chloride.  On  leaving  the  mother  liquor  for  some 
days  in  contact  with  the  air,  the  salt,  KChZnCl.,,  separates  in  thick, 
monoclinic  prisms.  Solutions  containing  potassium  chloride  in  con- 
siderable excess,  deposit  this  on  evaporation,  and  later  the  anhydrous 
double  chloride,  2KCl,ZnCl2,  appears. 

The  salt,  KBr,ZnBr2,2HoO,  crystallises  from  solutions  containing 
equal  molecular  proportions  of  the  two  bromides  in  elongated,  six-sided 
tablets.  Solutions  containing  2  or  more  mols.  of  potassium  bromide 
per  mol.  of  zinc  bromide  yield  very  fine,  hair-like  needles  of  the 
composition  2KBr,ZnBro,2H20. 

The  already-described  sodium  zinc  chloride,  2NaCl,ZnClo,3HoO,  is 
the  only  double  chloride  which  can  be  separated. 

The  salt,  NaBr,ZnBr2,H20,  crystallises  from  solutions  containing 
zinc  bromide  in  slight  excess  in  hygroscopic  pi-isms.  The  salt 
2NaBr,ZnBr2,5H.,0  is  obtained  in  the  form  of  small  needles  from 
solutions  containing  the  two  bromides  in  the  same  ratio. 

In  addition  to  the  double  chlorides  and  bromides  of  ammonium  and 
zinc  previously  described,  a  substance  of  the  composition 

NH4Br,ZnBr2,a;H20 
is  obtained  on  evaporation  of  a  solution  containing  equal  molecular 
quantities  of  the  simple  bromides. 

On  evaporation  of  a  solution  containing  2  mols.  zinc  chloride  per 
mol.  lithium  chloride,  microscopic,  six-sided  leaflets  of  the  basic  salt, 
ZnO,3ZaCl2,H20,  separate.  By  slow  evaporation  of  the  mother  liquor 
over  concenti-ated  sulphuric  acid,  crystals  of  the  composition 
LiCl,ZnCl2,3H20    are  obtained.     From  solutions  containing   2    mols. 
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lithium  chloride  per  mol.  zinc  chloride,  well-formed,  hygroscopic,  flat 
prisms  of  the  composition  2LiCl,ZnC]2,2H20  crystallise. 

When  a  solution  containing  6  mols.  of  lithium  chloride  per  mol.  of 
zinc  chloride  is  evaporated  on  the  water-bath  and  cooled,  lithium 
chloride  separates ;  on  repeating  these  processes  until  no  more  lithium 
chloride  crystallises  on  cooling,  a  syrupy  liquid  of  the  composition 
3LiCl,ZnCl2,10H.,O  is  obtained.  This  liquid,  which  does  not  lose 
water  at  100°  and  does  not  crystallise  when  cooled  to  -  20°,  is 
supposed  to  be  a  definite  compound.  The  syrupy  liquid,  after  having 
been  kept  in  a  desiccator  for  about  six  months,  deposited  crystals  of 
lithium  chloride.  H.  M.  D. 


Rare  Earths.  Hugo  Erdmann  and  Fritz  Wirth  (Annalen,  1908, 
361,  190 — 217). — The  peculiar  behaviour  of  cerium  with 
1  :  8-hydroxynaplathalenesulphonic  acid  (Erdmann  and  Nieszytka,  this 
vol.,  i,  621)  led  the  authors  to  study  the  salts  of  this  acid  with  other 
rare  earths,  as  also  the  malonates,  which,  like  the  oxalates,  serve  for  the 
recognition  and  sepai^ation  of  rare  mebals,  since  the  malonates  of  the 
cerium  metals  are  isomorphous  and  microcrystalline,  whilst  those  of  the 
yttrium  earths  cry.stallise  in  long  spears.  The  sulphides  of  samarium 
and  gadolinium  have  also  been  prepared. 

Neodymium  and  samarium  are  separated  fi'om  lanthanum  and 
praseodymivim  by  a  long  sei'ies  of  fractional  crystallisations  of 
didymium  magnesium  nitrate,  2R(N03)3,3Mg(N03).„24H20,  which 
crystallises  in  large  plates  (Demar^ay,  Abstr.,  1900,  ii,  346). 
Lanthanum  is  then  separated  from  praseodymium  by  Welsbach's 
method  of  fractional  crystallisation  of  the  double  salts  with 
ammonium  nitrate.  Samarium  and  gadolinium  nitrates  were  prepared 
from  a  euxenite  and  from  the  final  filtrates  from  the  preparation  of 
neodymium,  the  samarium  being  precipitated  as  the  double  salt  with 
potassium  sulphate,  2Sa2(S04)3,9K2S04,3H.,0,  which  crystallises  from 
concentrated  potassium  sulphate  solution.  Europium  was  removed 
from  this  precipitate  by  Urbain  and  Lacombe's  method  (Abstr.,  1904, 
ii,  43).  The  gadolinium  which  remains  dissolved  in  the  potassium 
sulphate  solution  was  purified  by  fractional  precipitation  of  the 
nitrate  from  nitric  acid.  The  examination  of  the  arc  spectra  showed 
that  the  samarium  nitrate  was  free  from  neodymium,  and  therefore 
from  the  metals  of  the  cerium  group,  but  contained  traces  of 
gadolinium,  europium,  and  yttrium  ;  the  gadolinium  fraction  contained 
only  traces  of  samarium,  dysprosiimi,  terl)ium,  and  yttrium. 

Malonates  of  the  Rare  Earths. — As  malonic  acid  does  not  form  pre- 
cipitates with  the  salts  of  the  rare  earths,  malonates  were  prepared  by 
the  action  of  malonic  acid  on  the  hydroxides;  on  heating  the  aqueous 
solutions,  the  malonates  separate  in  crystalline  form.  The  following 
malonates  are  described  (coiupare  llolmberg,  Abstr.,  1907,  ii,  90)  ; 
the  figures  in  brackets  are  the  solubilities  in  100  parts  of  water  at  18°: 
(C3H20.,)3Ea2,5H,p  (00455),  white  crystals;  (C.,H..O,)3Ce.„5H.,0 
(00141),  white  crystals,  ]os«  2H.,0  at  140°,  and  the'rcmaining"  SHgO 
at  180";  (C3l].^U4)8Pr.„6H.p  (0-O179),  green,  crystalline  powder; 
(C8H20^)3Nd2,"5H20    (0"0354);    (CslI.,0^)3Sa2,6H20   (0-0397),    yellow, 
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granular    powder;    (C3H20^)3Gd,8H20    (0-0616),  strongly  refracting, 
yellow  needles;  (C3H2Oj3Yt2,5H2O"(0-1076),  white  needles ; 

(C3H2O,)3Er2,10H2O 
(0"1300),  long  needles.  The  malonates  of  the  cerium  group  form 
prismatic,  doubly  refracting  plates,  and  effloresce  in  air  ;  those  of  the 
yttrium  group  form  doubly  i-efracting,  rhombic  needles.  All  of  these 
salts  dissolve  in  acids,  and  when  boiled  with  alkalis  form  the  hydroxide 
of  the  metal. 

S-ffydroxynaphthalene-l-sulphonates  of  the  Rare  Earths. — The  follow- 
ing 8-hydroxynaphthalene-l-sulphonates  were  prepared  by  the  action 
of  the  acid  on  the  carbonates  of  the  rare  metals  ;  they  separate  from 
the  boiling  aqueous  solution  as  heavy  powders.  The  solubilities  in  100 
parts  of  water  at  14°  are  given  in  brackets  :  (CjQHgSO^)3La2 
(0'0926 — 0'0987),  white  powder,  dissolves  in  acids,  forming  bluish- 
red  solutions;  (CioHj.S04)3Pr2  (0-0709— 0-0818),  green  powder,  forms 
bluish-red  solutions  in  acids;  (C^oHgSO^^aNd,  (0-0171—0-0211), 
grey  powder,  forms  yellowish-red  solutions  in  acids  ;  (Cjf,H,;S04)3Sa2 
(0-0496— 0-0573),  white  powder,  soluble  in  acids;  (C^oH^SOJaGd^ 
(0-117),  white  powder,  forms  bluish-red  solutions  in  acids; 

(CioHgS04)3Yt2 
(0*0951),  white  powder,  forms  bluish-red  solutions  in  acids  ; 

(C,oH,SOj3Er2 
(0-0339),  white  powder.     These  salts  are  not  hygroscopic,  but  absorb 
oxygen,  becoming  black  on  exposure  to  air ;  when  boiled  with  alkalis, 
they  form  metallic  hydroxides. 

Sulphides  of  the  Rare  Earths. — These  are  best  prepared  by  heating 
the  sulphates  in  a  current  of  hydrogen  sulphide  (Muthmann  and 
Stutzel,  Abstr.,  1900,  ii,  142). 

Samarium  sulphide,  Sa.,S3,  forms  a  yellow  mass,  D  3*7,  burns  when 
heated,  forming  the  oxide  and  sulphate,  is  decomposed  only  slowly  by 
boiling  water,  and  dissolves  in  acids  with  evolution  of  hydrogen 
sulphide. 

Gadolinium  sidphide,  Gd2S3,  forms  a  hygroscopic,  yellow  mass, 
D  3-8,  and  behaves  in  the  same  manner  as  the  samarium  salt. 

G.  Y. 

Scandium.  Sir  William  Crookes  (Proc.  Roy.  Soc,  1908,  80,  A, 
516 — 518). — As  the  result  of  spectroscopic  examination  of  fifty-three 
rare-earth  minerals,  scandium  has  been  detected  in  auerlite,  cerite,  keil- 
hauite,  mosandrite,  orangite,  orthite,  pyrochlore,  thorianite,  thorite,  and 
wiikite.  All  these  minerals  contain  less  than  0-01%  of  scandium, 
except  wiikite,  which  contains  more  than  1%. 

Wiikite  is  a  black,  amorphous  mineral,  which,  Avhen  heated  to 
redness  in  a  silica  tube,  gives  off  helium,  water,  hydrogen  sulphide,  a 
white  sublimate,  and  traces  of  hydrogen,  carbon  dioxide,  and  neon.  An 
approximate  analysis  of  wiikite  gave  the  following  figures  :  tantalic 
acid  with  some  niobic  acid,  15-91;  titanic  acid  and  zirconia,  23-36; 
earths  of  the  cerium  group,  2-55;  earths  of  the  yttrium  group,  7*64  ; 
scandia,  1-17  ;  thoria,  5-51  ;  ferrous  oxide,  15-52  ;  uranic  oxide,  3-56  ; 
silica,  16-98 ;  water  and  gases,  5-83 ;  calcium,  manganese,  tin, 
sulphur,  &c.,  1-97. 

47—2 
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Scandium  may  be  separated  by  fractional  crystallisation  from  the 
crude  earths,  consisting  chiefly  of  yttria,  ytterbia,  and  scandia  ;  its 
spectrum  should  be  free  from  the  lines  of  ytterbium. 

A.  number  of  salts  of  scandium  have  been  prepared  and  analysed. 

R.  J.  C. 

New  Double  Salt  of  Thallium.  Moritz  Kohn  {Zeitsch.  anorg. 
Chem.,  1908,  59,  111 — 113). — When  a  hot  concentration  solution  of 
thallous  sulphate  is  added  to  a  solution  containing  an  equal  molecular 
quantity  of  uranyl  sulphate  acidified  with  sulphuric  acid,  intensely- 
coloured,  yellow  crystals  of  the  double  salt,  Tl2S04,U02S04,3H20, 
belonging  to  the  rhombic  system,  separate  on  cooling.  Solutions 
supersaturated  with  regard  to  the  double  salt  are  easily  obtained. 

H.  M.  D. 

Freezing-point  Diagrams  of  the  Binary  Systems,  Cu-CUgSe, 
Ag-AggSe,  and  Pb-PbSe.  K.  Friedrich  and  A.  Lekoux 
{Metallurgie,  1908,  5,  355 — 358). — The  addition  of  selenium  lowers 
the  freezing  point  of  copper,  the  eutectic  point  lying  between 
2  and  3%  Se  and  1063°.  The  curve  then  rises,  soon  becoming  nearly 
horizontal.  There  is  some  separation  into  two  liquid  layers,  the  limits 
of  which  were  not  determined.  The  existence  of  copper  selenide, 
CugSe,  melting  at  1113°,  is  demonstrated.  Copper  does  not  form  solid 
solutions  with  selenium. 

Mixtures  of  silver  with  more  than  7%  Se  separate  into  two  liquid 
layers.  The  existence  of  the  selenide  AggSe  (m.  p.  between  834°  and 
850°)  is  indicated,  but  mixtures  richer  in  selenium  could  not  be 
prepared,  owing  to  loss  by  volatilisation. 

Only  a  single  branch  of  the  fi'eezing-point  curve  of  lead-selenium 
mixtures  could  be  determined.  The  eutectic  point  lies  close  to  the 
lead  end.  The  existence  of  the  compound  PbSe,  m.  p.  1100°,  is 
indicated.  C.  H.  D. 

Non -electrolytic  Solution  of  Mercury  in  Water  and  Other 
Liquids.  A.  Christokk  {Zeitsch.  2^hysikal.  Chem.,  1908,  63, 
346 — 354).^ — Experiments  show  that  mercury  can  dissolve  in,  and 
diifuse  through,  water  which  contains  air,  nitrogen,  carbon  dioxide, 
sulphuric  acid,  or  potassium  hydroxide,  as  also  through  benzene, 
nitrobenzene,  and  alcohol.  The  menmry  was  covered  with  a  layer  of 
water  (or  other  liquid),  and  the  fact  of  its  diifusion  was  proved  by  the 
reduction  of  a  gold  chloride  solution  contained  in  a  separate  vessel 
(com[)are  liarl'oed,  Al)str.,  1889,  346).  In  some  cases,  the  mercury  was 
exposed  to  the  air,  and  the  gold  chloride  solution  was  protected  l)y  a 
water  seal.  It  is  shown,  also,  tliat  mercury  left  for  a  long  time  in 
contact  with  water  suffers  a.  slight  loss  in  weight,  although  no  mercury 
compounds  can  bo  detected  in  the  water.  J.  C.  P. 

Two  Observations  Relating  to  the  Decomposition  of 
Mercuric  Iodide.  JMoiin/.  Koiin  {Zeilsch.  anorg.  Chem.,  1908,  59, 
108 — 110). — In  alkaline  solution,  mercuric  iodide  is  decomposed 
quantitatively   by   sodium   aisenite,  with  the  separation    of    metallic 
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mercury.  After  the  solution  containing  an  excess  of  arsenite  has 
been  heated  to  the  boiling  point,  it  is  left  for  several  hours,  and  the 
separated  mercury  can  then  be  filtered  off.  Estimation  of  the  iodide 
in  the  solution  shows  that  the  reaction  is  quantitative. 

Hydrogen  peroxide  also  liberates  metallic  mercury  from  mercuric 
iodide  in  alkaline  solution.  The  mercury  can  be  filtered  off  after  one 
to  two  hours.     The  decomposition  is  not  quite  complete  in  this  case. 

H.  M.  D. 

The  Alumino-Silicate,  K.,A.l,SiOfi.  Zygmunt  Weyberg  (Cenir. 
Min.,  1908,  326— 330).— Gorgen's"method  (Abstr.,  1890,  13)  forprepar- 
ing  the  crystalline  compound  KgAlgSiOg  was  tried,  but  better  results 
were  obtained  by  fusing  kaolin  with  a  large  excess  of  potassium 
dichromate.  The  minute,  colourless,  isotropic  octahedra  which 
result  are,  however,  much  contaminated  by  enclosures  of  crystallised 
chromic  oxide.  Attempts  to  obtain  other  salts  of  the  acid,  H^AloSiO^, 
were  unsuccessful.  .  L.  J.  S. 

The  Potassium  Alumino-Silicate,  K5,Al2Si20g.  Zygmunt  Wey- 
BEKG  {Centr.  Min.,  1908,  395—402). — By  fusing  kaolin  or  a  mixture 
of  alumina  and  silica  with  a  large  excess  of  potassium  salts  (chloride, 
carbonate,  sulphate,  or  chromate),  a  minutely-crystalline  product  with 
the  composition  K2Al2Si20i,  is  obtained.  The  crystals  appear  to  be  of 
two  kinds  (possibly  tetragonal  and  orthorhombic),  and  to  differ  from 
the  hexagonal  mineral  kaliophilite.  L.  J.  S. 

Preparation  of  Manganese  Compounds.  0.  Dieffenbach 
(D.R.-P.  195523  and  195524).— The  reactivity  of  naturally-occurring 
manganese  dioxide  is  greatly  increased  when  it  is  hydrated  by  heating 
under  pressure  at  188°  with  30%  sodium  hydroxide  solution.  The 
product  which  is  obtained  in  a  voluminous  form  contains  the  hydrate 
Mn02,2H20. 

The  decomposition  of  an  alkali  manganate  in  aqueous  solution  into 
permanganate,  manganese  dioxide,  and  alkali  hydi'oxide  can  be 
reversed  when  manganese  dioxide  suspended  in  30%  to  40%  potassium 
hydroxide  solution  containing  a  small  amount  of  manganate  or 
permanganate  is  electrolysed  in  the  anode  compartment  of  an 
electrolytic  cell.  When  the  mixture  is  stirred  and  heated,  the 
manganese  dioxide  is  gradually  converted  into  potassium  manganate. 
Instead  of  manganate  or  permanganate,  a  small  amount  of  potassium 
ferricyanide  may   be   employed  as   the  oxidising   catalyst. 

G.  T.  M. 

Alloys  of  Iron  and  Carbon.  Georges  Charpy  {Bull.  Soc.  chim., 
1908,  [iv],  3,  i — xlvi). — A  lecture  delivered  before  the  Chemical 
Society  of  Paris,  in  which  a  critical  resume  of  the  results  obtained  in 
recent  years  in  the  study  of  iron-carbon  alloys  is  given.  The 
following  principal  lines  of  investigation  are  dealt  with  :  (a)  deduction 
of  an  equilibrium  diagram  by  the  application  of  the  phase  rule ; 
(6)  thermal  investigations ;  {c)  isolation  of  definite  constituents  from 
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the  alloys  by  chemical  processes  ;  {d)  mici-oscopic  examination,  and 
(e)  observation  of  the  physical  and  mechanical  properties  of  the  alloys. 
The  limits  of  applicability  of  each  of  these  methods,  and  the  special 
difficulties  attending  the  prosecution  of  each,  are  discussed,  and  the 
bearing  of  the  i-esuits  obtained  by  the  last  four  methods  of  research  on 
the  elaboration  of  a  complete  equilibrium  diagram  are  considered  in 
detail,  and  attention  is  directed  to  points  still  requiring  investigation. 
A  bibliography  of  the  subject  is  appended.  T.  A.  H. 

Steels  Containing  Phosphorus.  J.  de  Kryloff  {Rev.  de 
Metallurgie,  1908,  5,  355 — 360). — The  brittleness  of  steels  containing 
small  quantities  of  phosphorus  may  be  removed  by  quenching  in  oil 
and  re-heating  to  750°.  In  this  way,  a  uniform  structure  is  obtained 
if  the  phosphorus  does  not  exceed  0'07%.  A  larger  proportion  of 
phosphorus  prevents  the  uniform  distribution  of  ferrite  and  pearlite. 

0.  H.  D. 

The  Rusting  of  Iron.  J.  Newton  Fkiend  (/.  Iron  Steel  Inst., 
1908,  77,  i,  5—32.  Compare  Moody.  Trans.,  1906,  89,  729;  Proc, 
1907,  23,  84  ;  Tilden,  Trans.,  1908,  93,  1356).— Boiling  pure  iron  or 
.steel  with  distilled  water  in  a  Jena  glass  reflux  apparatus?  for  two 
hours  does  not  dissolve  any  iron.  The  contrary  result  of  Walker, 
Cederholm,  and  Bent  (Absti-.,  1907,  ii,  875)  is  to  be  attributed  to  the 
retention  of  some  carbon  dioxide  by  the  water.  An  apparatus  was 
devised  in  which  water  could  be  distilled  from  sodium  hydroxide 
solution  on  to  iron  in  a  closed  bulb,  and  in  this  case  rusting  did  not 
take  place.  In  another  apparatus,  iron  was  immersed  in  pure  water, 
and  a  current  of  air  free  from  carbon  dioxide  bubbled  throuoh  the 
apparatus.  Busting  did  not  take  place  if  the  iron  was  protected  from 
contact  with  the  glass,  although  the  admission  of  ordinary  air  at  once 
caused  rusting.  It  is  considered,  in  agreement  with  Moody,  that  the 
presence  of  an  electiolyte  is  necessary  to  the  formation  of  rust.  Cast 
iron  rusts  even  in  pure  air  and  water,  probably  owing  to  the  oxidation 
of  the  sulphide  and  phosphide  jjresent.  Pure  steam  is  also  without 
action  on  pure  iron  at  100°. 

Neutral  or  alkaline  hydrogen  peroxide  is  without  action  on  pure 
iron,  although  cast  iron  is  i-apidly  attacked.  Pure  iron  powder,  freed 
from  adhering  films  of  gas,  is  not  acted  on  by  pure  water  at  the 
ordinary  tempei'ature. 

Neutral  salts  of  the  alkali  metals  exert  a  corrosive  action,  and,  if 
the  iron  is  in  immediate  contact  with  glass,  local  corrosion  takes  place 
at  the  point  of  contact.  C.  H.  D. 

Conductivity  of  Solutions  of  Ferric  and  Ferrous  Chlorides 
and  the  Structure  of  Ferric  Chloride.  Wladimik  Jui-khki'f 
{Zeitscli.  anorg.  Cheiii.,  1908,  59,  82 — 86). — Measurements  have  been 
made  of  the  elt  ctrical  conductivity  of  concentrated  solutions  of  the 
two  chlorides  of  iron.  The  greater  conductivity  of  the  ferric  solutions 
at  dilutions  greater  than  al)out  3*6  litres  per  mol.  is  interpreted  in 
terms  of  an  opinion  expressed  by  Spring  that  ferric  chloride  in 
solution  has  the  constitution   Fe-.d^jCI^.     Chlorine  is  supposed  to  be 
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set  free,  and  the  increased  conductivity  is  attributed  to  the  conversion 
of  this  into  hydrochloric  acid.  H.  M.  D. 

Magnetic  Oxides  of  Chromium.  Ivan  Shukoff  {Compt.  rend., 
1908,  146,  1396— 1397).— Chromium  trioxide  decomposes  at  330°  with 
loss  of  oxygen  and  development  of  heat.  If  the  decomposition  is 
controlled  so  that  the  temperature  does  not  rise  above  500°,  the 
oxides  obtained  are  only  feebly  magnetic.  On  heating,  however,  to 
500 — 510°,  13 — 14%  of  oxygen  is  evolved,  and  the  black  mass,  which 
has  the  composition  2Cr03,Cr.203,  is  strongly  magnetic.  An  oxide  of 
the  same  composition,  but  prepared  at  485°,  was  very  feebly  magnetic. 
A  cx'ystalline  magnetic  oxide  was  obtained  by  the  decomposition  of 
chromyl  dichloride;  when  ignited,  it  loses  only  3"4 — 4%  of  oxygen. 

W.  0.  w. 

Molybdo-Uranic  Compounds.  Andre  Lancien  {Chem.  Zentr., 
1908,  i,  1763—1764;  from  Bull.  Sci.  Pharm.,  1908,  15,  132—140. 
Compare  Abstr.,  1907,  ii,  697). — When  uranium  nitrate  is  added  to 
an  excess  of  ammonium  heptamolybdate  and  the  resulting  precipi- 
tate boiled  with  molybdic  acid,  uranium  heptamolybdate,  TMoOgiSUOg, 
is  obtained  as  an  amorphous,  yellow  powder.  It  is  soluble  in  all 
mineral  acids,  giving  a  greenish-yellow,  fluorescent  liquid  ;  it  is  decom- 
posed by  excess  of  water,  and  reduced  to  green  uranium  molybdate, 
U(Mo04)2,  by  alcohol  and  by  acetic  acid.  The  effect  of  sunlight  on 
the  heptamolybdate  is  to  darken  its  colour,  and  to  render  it  no  longer 
reducible  by  alcoliol  or  completely  soluble  in  nitric  acid,  owing  to  the 
formation  of  insoluble  anhydrous  uranium  octamolybdate,  SMoOgjUOg. 
The  hydrated  compound,  8Mo03,U03,13H20,  is  obtained  as  prismatic 
needles  when  ammonium  heptamolybdate  is  precipitated  by  uranium 
nitrate  and  the  product  treated  with  excess  of  acetic  acid  ;  the  sub- 
stance obtained  is  extremely  sensitive  to  light.  A  study  has  been 
made  of  the  rate  of  change  of  this  substance  when  exposed  to  light  of 
various  wave-lengths.  J.  V.  E. 

A  New  Iodide  of  Titanium,  Titanous  Iodide,  Tilg.  Edouabd 
Df-facqz  and  H.  Copaux  (Compt.  rend.,  1908,  147,  65 — 67). — Titanium 
tetraiodide  (Hautefeuille,  £idl.  Soc.  clmn.,  1867,  [ii],  7,  201)  is 
reducible  by  silver  or  mercury  to  a  di-iodide.  The  reduction  is  most 
readily  effected  as  follows  :  Two  porcelain  boats,  the  anterior  one 
containing  mercury  and  the  posterior  one  titanium  tetraiodide,  are 
introduced  into  a  porcelain  tube  and  heated  gradually  in  a  current  of 
hydrogen  to  dull  redness.  A  sublimate  of  mercuric  iodide  and  un- 
changed tetraiodide  is  formed  in  the  cooled  receiver,  whilst  fine 
brilliant  black  lamellas  of  titanous  iodide,  Tilo,  are  formed  near  the  exit 
end  of  the  tube.  The  crystals,  which  are  very  hygroscopic,  have 
D^"  4'3,  are  not  acted  on  by  organic  solvents,  are  dissolved  by  con- 
centrated hydrofluoric  acid  and  by  boiling  hydrochloric  acid,  forming  a 
blue  solution,  are  violently  attacked  by  nitric  and  sulphuric  acids  with 
loss  of  iodine,  and  are  decomposed  by  water  and  aqueous  alkali  solu- 
tions. Titanous  iodide  forms  additive  compounds  with  dry  ammonia 
and  hydrogen  chloride.     It  is  reduced  by  hydrogen  at  a  Avhite  heat,  but 
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not  at  a  red  heat,  giving  amorphous  titanium,  which  is  very  readily 
oxidised. 

The  analysis  was  carried  out  by  the  method  described  {Previously 
(Abstr.,  1898,  ii,  521).  E.  H. 

Titanium  Nitride  and  a  New  Class  of  Titanium  Compounds, 
the  Titaniumnitrogenhaloids.  Otto  Ruff  and  Fritz  Eisner 
{Ber.,  1908,  41,  2250— 2264).— Wohler  showed  originally  that  a 
nitride  was  formed  on  heating  the  compound  of  titanium  tetrachloride 
and  ammonia  [AnnaJp-.i,  1850,  73,  43),  and  described  four  nitrides. 
Friedel  and  Guerin  (this  Journ.,  1877,  i,  168)  reduced  this  number  to 
two,  TioNg  and  TigN^.  The  latter  substance  has  been  found  by 
Schneider  (Abstr.,  1895,  ii,  169)  to  contain  less  nitrogen  than  that 
required  by  the  formula,  and  he  called  it  nitride  A.  A  re-examina- 
tion of  the  substance  shows  that  TigN^  does  not  exist.  The  bluish- 
black  product,  obtained  by  heating  the  compound  TiCl^,6NH3  at  the 
temperature  at  which  Jena  glass  softens  in  a  stream  of  ammonia, 
contains  Ti  =  72-1,  N  =  20-77,  CI  =  2-64,  0  =  4-36  (TigN^  requires 
Ti  =  720,  N  =  28-0).  The  total  titanium  was  determined  by  dissolving 
the  nitride  in  nitric  and  hydrofluoric  acids,  and  precipitating  the 
titanic  acid  by  ammonia.  When  the  substance  is  covered  with  dilute 
sulphuric  and  hydrofluoric  acids  and  titrated  with  A^IO  potassium 
permanganate,  the  nitride  goes  slowly  into  solution  as  the  perman- 
ganate is  reduced.  The  solution  contains  hydrochloric  and  some 
pertitanic  acids ;  the  latter  is  destroyed  by  potassium  iodide,  and  the 
iodine  separated  estimated  by  thiosulphate.  In  this  way,  Ti,  52*7%, 
was  found.  As  a  blank  determination  with  pure  TiN  gave  76 '9 
instead  of  77-1,  the  conclusion  is  drawn  that  the  52-7  I'epresents  the 
titanium  present  in  the  tervalent  condition,  and,  as  the  chlorine  is 
supposed  to  exist  as  TiNCl,  the  composition  of  the  Wohler-Schneider 
nitride  is  deduced  to  be  TiN  =  68,  TiNCl  =  7*2,  (TiN).^  ?=  13-3,  and 
Ti02?  =  5-4.  When  this  mixture  is  heated  in  a  current  of  ammonia  at 
1500°  for  six  hours,  the  chlorine  and  oxygen  are  removed  completely, 
and  pm-e  bronze-coloured  titanium  nitride,  TiN,  is  obtained,  D'^  5-1. 
It  could  not  be  converted  into  the  chloronitride  by  chlorine  either  at 
270°  or  in  the  liquid  state. 

An  attempt  to  prepare  the  nitride,  Ti.jN^,  from  the  so-called 
titanamide  (Htiihler,  Abstr.,  1906,  ii,  595)  also  resulted  in  failure.  It 
is  also  shown  that  continued  extraction  of  the  compound  TiCl4,6NHg 
with  ammonia  in  a  Stock  and  Blix  apparatus  (Abstr.,  1901,  ii,  650), 
moisture  being  excluded,  does  not  give  titanamide  at  all,  but  a  titano- 
chloroamide  of  the  composition  Tij.^Cl,.^gNo.j,^,,8-5 — 5NIl3,0-02TiO.2. 
The  ammonia  is  removed  by  careful  iieating  in  a  vacuum  at  270°,  and 
a  dirty  green  residue  of  tildiiiiim  cldoronitride,  TiNCl,  is  obtained, 
containing,  however,  1*3%  nitride  and  12  — 14%  titanium  oxynitride 
and  titanium  dioxide.  It  is  extraordinarily  reactive  towards  water, 
taking  fire  and  giving  ammonium  chloride,  nitrogen,  and  titanium 
dioxide.  On  further  heating,  it  decomposes,  thus  :  4TiNCl  =  3TiN  4- 
TiCl^  +  N. 

Although  pure  titanium  chloronitride  was  not  obtained,  the  corre- 
Bponding  brornoniiride,  TiNBr,  is  formed  from  titauium  tetrabromido 
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(m.  p.  39°,  b.  p.  230°)  in  a  similar  manner,  the  heating  of  the  product 
obtained  on  extraction  with  ammonia  being  carried  out  at  200°/4  mm. 
It  also  reacts  vigorously  with  water.  W.  R. 

Preparation  and  Properties  of  Zirconium  Tetrafluoride. 
LuDwiG  WoLTER  {Chem.  Zeit,  1908,  32,  606— 607).— The  method 
described  by  Mai-ignac  {Ja/iresb.,  1860,  136)  for  the  preparation  of 
zirconium  tetrafluoride  by  heating  zirconium  dioxide  mixed  with 
twice  its  weight  of  ammonium  hydrogen  fluoride,  has  the  disadvan- 
tage that  this  substance  volatilises  more  readily  than  it  attacks  the 
zirconium  dioxide.  This,  however,  can  be  overcome  by  using, 
instead  of  the  above  mixture,  pure  zirconium  ammonium  fluoride, 
ZrF4,2NH^F,  which  is  readily  pi-epared  in  a  pure  state  by  evaporat- 
ing zirconium  dioxide  with  excess  of  silica-free  hydrogen  fluoride  and 
ammonia,  and  subliming  the  product  in  a  platinum  tube  in  a  current  of 
nitrogen. 

Theoretical  yields  of  the  purest  zirconium  tetrafluoride  are  obtained 
by  the  action  of  anhydrous  hydrogen  fluoride  on  pure  zirconium 
tetrachloride,  the  change  readily  taking  place  in  accordance  with  the 
equation  ZrCl4  +  4HF  =  ZrF4  +  4HCl.  The  product  obtained  is  snow- 
white,  crystalline,  and  practically  insoluble  in  water.  When  sublimed, 
zirconium  tetrafluoride  forms  small,  strongly  refracting,  prismatic 
crystals  having  slightly  curved  facets,  D^''  4'4333,  and  the  molecular 
weight  determined  by  Victor  Meyer's  method  was  found  to  be  166"1, 
in  close  agreement  with  ZrF^  (166'7).  Unlike  the  other  elements  of 
the  carbon  group,  zirconium  tetrafluoride  is  only  sparingly  soluble  in 
water,  1'388  grams  dissolve  in  100  c.c.  of  water  without  hydrolysis 
taking  place.  When  warmed  to  about  50°,  the  hydrate,  ZrF4,3H20, 
is  precipitated  ;  in  no  case  could  any  other  hydrate  or  oxyfluoride  be 
obtained.  "With  liquid  ammonia,  zirconium  tetrafluoride  gives  a  white 
powder  (5ZrF4,2NH3),  whilst  with  gaseous  ammonia,  pyridine,  hydrogen 
sulphide,  &c.,  practically  no  change  takes  place.  It  is  suggested  that 
this  inactivity  of  the  zirconium  tetrafluoride  compared  with  other 
members  of  the  gi'oup  is  perhaps  due  to  its  small  molecular  volume  : 
TiF^,  44-3  ;  ZrF^,  37-5  ;  SnF^,  40-7.  J.  V.  E. 

Oxides  of  Quinquevalent  Bismuth.  Alexander  Gutbier  and 
H.  MiCHELER  {Zeitsch.  anorg.  Chem.,  1908,  59,  143 — 145.  Compare 
Gutbier  and  Bunz,  Abstr.,  1906,  ii,  174,  234,  551,  678;  Ruff,  this 
vol.,  ii,  298). — The  bismuthic  acid  described  by  Ruff  is  entirely 
different  from  the  substance  which  is  usually  referred  to  by  this  name 
in  the  older  literature.  In  order  to  avoid  confusion,  Gutbier  and  Biinz 
considered  it  necessary  to  retain  the  name  bismuthic  acid  for  a 
particular  product  obtained  under  specified  conditions.  This  substance, 
which  is  formed  from  the  dark  brown  oxidation  products  (obtained  by 
oxidation  of  bismuth  trioxide  in  presence  of  potassium  hydroxide  solu- 
tion) by  the  action  of  hot  concentrated  nitric  acid,  has  a  colour  which 
varies  from  scarlet-red  to  yellowish-red.  It  has  no  acid  properties,  and 
cannot  be  obtained  from  any  of  the  sodium  bismuthates  which  have 
been  described. 
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In  general,  the  substances  obtained  by  Ruff  cannot  be  compared 
with  those  obtained  by  Gutbier  and  Biinz.  This  view  is  expressed  as 
a  result  of  a  repetition  of  Ruff's  experiments  by  the  authors. 

H.  M.  D. 

Use  of  Iridium  Crucibles  in  Chemical  Operations.  Sir 
William  Crookes  {Proc.  Roy.  Soc,  1908,  80,  A,  535— 536).— An 
account  is  given  of  the  behaviour  of  pure  wrought  iridium  crucibles 
during  several  months'  use  in  ordinary  quantitative  estimations. 
Iridium  is  as  hard  as  steel,  and  does  not  blister  or  alter  in  weight 
when  repeatedly  heated  to  redness.  Heated  for  some  hours  in  a 
Bunsen  flame  with  insufficient  air  supply,  the  crucible  is  unhai-med,  as 
the  deposit  of  carbon  can  be  entirely  burnt  away.  Sulphur  in 
the  gas  is  also  without  effect.  Boiling  aqua  legia,  fused  micro- 
cosmic  salt,  or  other  phosphates  with  frequent  additions  of  carbon, 
strongly  heated  silica  or  silicates  with  a  reducing  agent,  boiling 
lead  at  white  heat,  boiling  zinc,  and  molten  nickel,  iron,  or  gold  are 
without  effect  on  the  crucible,  which,  after  cleaning,  retains  its  original 
weight.  Fused  potassium  hydroxide  attacks  iridium  less  than  platinum, 
and  zinc  run  in  with  acid  zinc  chloride  and  then  heated  to  boiling 
only  superficially  attacks  the  iridium.  Prolonged  heating  with  copper 
renders  the  crucible  brittle  when  hot,  but  the  copper  can  be  burnt  off. 

A  rhodium  crucible  is  practically  as  resistant  as  an  iridium  one,  and 
has  the  advantage   of   being  cheaper  and  only  half   as  heavy. 

R.  J.  C. 

Alkali  Iridichlorides  and  Iridiochlorides.  Marcel  Delepine. 
{Compt.  rend.,  1908,  146,  ]  267— 12G9).— The  iridichlorides  of 
potassium,  rubidium,  caesium,  and  ammonium,  obtained  from  sodium 
iridichloride  by  double  decomposition,  conform  to  the  type  IrClijM^. 
The  potassium  and  sodium  salts  are  black.  Large  crystals  of  the 
ammonium  salt  are  black,  but  small  crystals  have  a  red  tint.  The 
rubidium  salt  varies  from  brownish-red  to  brick-red,  according  to  the 
size  of  the  crystals.  The  caesium  salt,  IrClj-Cs^,  is  bright  red  and 
sparingly  soluble  in  water. 

The  iridiochlorides  are  readily  prepared  from  the  iridichloi'ides  by 
reduction  with  a  normal  oxalate.  Thus  sodium  iridichloride  and 
sodium  oxalate  yield  the  very  soluble  sodium  .salt,  IrClgNa3,r2U._,0. 
Aqueous  solutions  of  the  potassiuvi  and  ammonium  salts  are  decom- 
posed by  water,  thus,  IrCl^Mg  +  H^O  ;==  irUl5(M20)M2  +  MCI  ;  hence  to 
obtain  the  trimetallic  salts  excess  of  an  alkali  chloride  must  be  added. 
The  crystals  which  separate  are  black,  brownish-red,  green,  or  yellow, 
according  to  size  ;  on  dehydration  they  become  olive-green.  The 
dimetallic  iridiochlorides  separate  from  the  mother  liquor  on  concen- 
tration. The  potasdum  salt,  IrCb/ILO)Ko,  crystallises  in  needles  ;  the 
amm.onium  salt  in  octadcdra. 

Dirubidium  aquoiridiopeiUachloride,  IrCl,,(ll.^0)Rb2,  forms  small, 
thick  crystals.  The  caesm?/*  salt,  lr(Jh,(H,/))(Js,  crystallises  in  small, 
olive  needles.  Triiubidium  iridiochlorido  crystallises  in  needles  con- 
taining IHgO,  and  not  UUgO  as  usually  represented.  The  caesm?H  salt, 
lrCI,iCs3,n.,0,  forms  bright  olive  noodli's. 

In  accordance  with   the   retpiirements  of    Werner's  theory  for  the 
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constitution  of  these  salts,  it  is  found  that  the  trimetallic  salts  readily 
lose  their  water  of  crystallisation  ;  the  dimetallic  salts  of  the  type 
lrC]^{il./J)^I.2,  on  the  other  hand,  undergo  no  change  when  heated  at 
150°.  W.  0.  W. 

The  Preparation  of  Alkali  Iridioohlorides.  Maurice  Yezes 
{Compt.  rend.,  1908,  146,  1392 — 1393). — A  claim  for  priority  (compare 
Abstr.,   1899,  i,  572,  and  Delepine,  preceding  abstract). 

W.  0.  W. 


Miueralogical    Chemistry. 


An  Old  Occurrence  of  Argyrodite  at  Freiberg.  Friedrich 
KoLBECK  {Centr.  Min.,  1908,  331 — 333). — A  specimen  in  the 
A.  G.  Werner  collection  at  Freiberg  was  labelled  "  dunkles 
Rotgiilden,"  and  had  been  found  in  1817  in  the  Bescheert  Gliick 
mine.  It  is  a  portion  of  a  large,  indistinct  crystal  with  an  iron-black 
colour.  On  examination,  it  proved  to  be  the  rare  mineral  argyrodite, 
in  which  germanium  was  discovered.  Analysis  by  T.  Doring  gave  the 
following  results,  agreeing  with  Penfield's  formula  AggGeSg  : 

Ag.  Ge.  Sb.  Fe.  S.  Total 

75-28  6-18  0-36  0-33  17-50  99-65 

L.  J.  S. 

Vanadium  [Sulphide]  from  Minasragra.  Jose  J.  Bravo 
(Cheni.  Zentr.,  1908,  i,  1793;  from  Oesterr.  Zeitsch.  Berg-lliittenwesen, 
1908,  56,  166 — 168). — In  an  inclined  strata  of  impure  carbon  of  an 
asphaltic  nature,  there  occur  compact  masses,  1 — 2  metres  in  diameter, 
composed  of  a  mixture  of  sulphur,  clay,  coal-like  substances,  and 
vanadium  sulphide.  The  colour  of  the  fresh  fracture  is  pale  lead- 
grey,  but  the  colour  rapidly  darkens  when  exposed  to  the  air.  An 
analysis  gave  : 


SiOo. 

Fe. 

Al. 

V. 

S. 

CaO. 

Carbon,  &c. 

22-22 

1-08 

8-32 

15-36 

41-81 

0-33 

10-88 

This  previously  unknown  naturally-occurring  vanadium  sulphide  is 
called  Rizopatronite  ;  it  has  D  2-456,  hardness  3-5,  amorphous  with  a 
transitory  metallic  lustre,  and  is  soluble  in  cold  alkali  and  aqueous 
ammonia.  J.  V.  E. 

The  So-called  Leesbergite.  Willy  Bruhns  {Mitt.  Geol. 
Landesanst.  Elsass-Lothringen,  1908,  6,  303 — 307). — This  name  has 
been  given  by  Blum  [Ann.  Soc.  geol.  Belgique,  1907,  34,  Bull., 
118 — 120)  to  a  white,  chalky  mineral  from  the  Victor  iron-mine, 
between  Marspich  and  Hayingeu,  in  Lorraine  ;  from  the  analysis  (I) 
he  gave,  the  formula  was  deduced  as  2MgC03,CaC03.     The  material 
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has  much  the  appearance  of  hydromagnesifce ;  in  some  parts  it  is 
harder  and  more  compact,  and  in  others,  softer  and  looser  in  texture. 
In  contact  with  water,  the  material  soon  falls  to  powder,  but  it  does 
not  absorb  water  as  stated  by  Blum.  Under  the  microscope,  it  is 
seen  to  consist  of  an  aggregate  of  minute,  strongly  birefringent 
grains.  Analyses  II — IV  are  of  different  samples  of  material  dried 
at  100°: 


I. 

CaO. 
21-06 

16-06 
19-79 
15-00 

MgO. 
29-89 

32-81 
29-81 
n.  det. 

CO2. 

49-43 

42-82 
45-85 
46-44 

H2O. 

[5-17] 
3-72 
3-19 

Insol.    AlaOg  +  FejOs. 
0-05             0-52 

Total. 
100-95 

II. 
III. 

IV. 

3-14 
0-67 
trace 

100-00 
99-84 

The  material  is  thus  not  constant  in  composition,  and  is  without 
doubt  a  mixture  of  a  mineral  allied  to  hydromagnesite, 

[3MgC03,Mg(OH)2,3HoO], 
with  calcite  or  dolomite.  L.  J.  S. 

A  Chemical  Difference  between  Orthoclase  and  Microcline. 
Philippe  Barrier  (Gompt.  rend.,  1908,  146,  1330— 1332).— Twenty- 
five  orthoclases  and  five  mieroclines  were  decomposed  by  hydrofluoric 
and  sulphuric  acids,  and  the  alkali  chlorides  examined  spectroscopic- 
ally.  All  the  ortlioclases  contained  small  amounts  of  either  lithium 
or  rubidium,  and  sometimes  both  of  these  elements  were  present 
together,  whilst  in  microcline  they  were  absent.  It  is  therefore 
considered  that  orthoclase  and  microcline  are  distinct  species,  and 
that  they  may  be  distinguished  by  this  method.  L.  J.  S. 

[Celadonite  from  the  Faeroes.]  James  Currie  {Trans. 
Edinburgh  Geol.  80c.,  1907,  9,  1  —  68). — A  detailed  account  is  given 
of  the  topographical  mineralogy  of  the  Fferoes.  The  following 
analysis,  by  T.  F.  Cowie,  is  given  of  celadonite  from  Stigafjall  in  the 
island  of  Strcimo.  The  material  lines  amygdaloidal  cavities  in 
the  basaltic  rocks,  being  thicker  at  the  bottom  and  colouring  the 
associated  heulandite  up  to  a  certain  level  in  the  cavities. 

SiO„.        AljO,.        FcOj.        CaO.       JlgO.         K5O.  H.,0.       Total. 

52-39         20-82         5-09*         1-07         3-05         10-311         5-72         98-45 

*  lucliuliiig  FeO.  t  Including  Na^O. 

At  100°  the  loss  of  water  is  3"34%,  and  the  remainder  is  expelled 
at  180°.  This  analysis  differs  considerably,  especially  in  the  largo 
content  of  alumina,  from  those  of  material  from  other  localities, 
suggesting  that  celadonite  or  "  green  earth  "  is  not  a  definite  mineral 
species.  L.  J.  S. 

Japanese  Zeolites.  Kotoka  Jimho  (BeUrdge  zur  Mineralogie  voy% 
Japan,  1907,  No.  3,  115 — 120). — A  description  is  given  of  analcite, 
apophyllite,  heulandite,  chabazite,  and  stilbite  from  Japanese  localities 
Analysis  I,  by  Tsukamoto,  is  of  optically  anomalous  crystals  of 
analcite  from  Maze.  [The  original  paper  makes  no  comment  on  the 
fact  that  this  composition  is  most  unusual  for  analcite ;  probably 
there  is  some  error.]      J I  is  of  large,  pale  green,  optically  anomalous 
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crystals  of  apopbyllite  from  Maze,  where  the  mineral  occurs  with 
analcite,  natrolite,  and  calcite  in  a  basalt-agglomerate.  Ill  is  of 
crystals  of  heulandite  from  Hatsuneura,  in  the  island  of  Chichijima ; 
and  IV  is  of  sheafs  of  stilbite  from  Obara. 


Loss  on 

SiOa. 

AI2O3. 

CaO. 

KjO. 

NajO. 

F. 

ignition 

I. 

49-87 

10-24 

12-53 

0-99 

11-03 

_ 

14-26 

II. 

50-18 

1-33* 

26-10 

3-16 

— 

0-95 

17-83 

III. 

60-58 
54-00 

15-67 
17-94 

6-25 
7-94 

0-12 

1-51 

15-98 

IV. 

1 

72 

19-37 

*  Inchiding 

a  little  F 

esC 

3- 

L. 

J.   S. 

Chlorophyllite  from  Viz6zy.  Phillippe  Bakbier  {Bull.  Soc. 
chim.,  1908,  [iv],  3,  724 — 725). — A  .'specimen  of  chlorophyllite  from 
the  Vizezy  ravine,  Montbrison,  in  the  Loire  valley,  had  the  following 
composition  : 

SiOg.        AUO3.         FeO.  MnO.       MgO.         CaO.         KoO.        Loss.        Total. 

42-43         33-21  10-58         traces        2-61  traces         4-75        6-26         99-87 

T.  A.  H. 

A  New  Mineral  Occurring  with  Tourmaline  in  Madagascar. 
Alfred  Lacroix  {Compt.  rend.,  1908,  146,  1367—1371). — The 
pegmatite-veins  intersecting  crystalline  limestones  and  mica-schists 
in  the  neighbourhood  of  Mt.  Bity  contain  in  their  cavities  crystals  of 
smoky  quartz,  microcline,  lepidolite,  lithia  tourmaline  (often  of  gem 
quality  and  in  very  large  crystals,  which  are  often  prominently  zoned 
with  different  colours),  beryl,  and,  in  one  instance,  spodumene  (colour- 
less and  the  violet  variety,  kunzite).  At  Maharitra,  the  pegmatites 
contain  a  new  mineral,  which  is  decribed  under  the  name  bityite. 
It  occurs  as  small,  yellowish-white,  hexagonal  prisms,  which  are 
horizontally  striated,  and  often  aggregated  in  barrel-like  shapes,  in 
rosettes,  or  as  a  continuous  crust  over  the  other  minerals.  There  is  a 
perfect  cleavage  parallel  to  the  basal  plane.  D  3*05,  H  5^.  Optically, 
the  crystals  are  pseudo-hexagonal,  showing  a  division  into  six  sectors, 
each  with  a  small  angled  negative  bisectrix  perpendicular  to  the  basal 
plane.  The  refractive  index  is  1-62 — 1*64.  Before  the  blowpipe, 
the  mineral  is  readily  fusible  to  an  opaque,  white,  blebby  glass  ;  it  is 
not  attacked  by  acids.     Analysis  by  F.  Pisani  gave  : 

SiO..      AlA-       CaO.      GIG.      MgO.     Li.,0.     Na^O.     K„0.      HoO.       Total. 
31-95       41-75        14-30      2-27        0-13       2-73       0-40        0*16       6-50       100-19 

This  gives  the  formula 

10SiO2,8A]2O3,5i(Ca,Gl,Mg)O,U(Li,Na,K)p,7H2O. 

The  water  is  expelled  only  at  a  very  high  temperature,'  and  the 
formula  may  therefore  be  written  as  5SiO.,,4Alo03,7(E20  +  RO).  The 
mineral  may  be  classed  as  a  basic  orthosilicate  in  the  staurolite  and 
kornerupine  group.  L.  J.  S. 

Ilvaite  from  Shasta  Co.,  California.  Basil  Prescott  {Amer. 
J.  Sci.,  1908,  [iv],  26,  14—16). — Massive  and  crystallised  ilvaite 
■occurs  at  Potter  Creek,  in  Shasta  Co.,  in  connexion  with  ore-bodies  of 
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magnetite  at  a  contact  of  limestone  with  diorite.  The  mineral  is  of 
contact-metamorphic  origin,  and  is  associated  with  hedenbergite.  The 
crystals  are  bright,  with  a  sub-metallic  lustre  and  a  greenish-brown 
stieak.  The  following  analysis  by  H.  E.  Moss  agrees  with  the  usual 
formula  : 

SiO,.      Al^Og.    Fe„0,.      FeO.      MiiO,      CaO.      MgO.    CrjOg.     H^O.      Total. 
28-09       0-32       20-80      29-93        3-24      15-89        0-18      0-13        1-62      100-20 

L.  J.  S. 

Amount  of  Dissolvid  Organic  Carbon  Compounds  in  the 
Sea,  and  their  Significance  in  its  Internal  Economy.  Martin 
Henze  {PJlugers  Archiv,  1908,  123,  487—490;  Zeitsch.  alg.  Physiol, 
7,  283,  321  ;  Abh.  K,  Ges.  Wiss.  Gottingen.  Math.-physiol.  Klasse,  [2], 
6,  1). — Putter  has  el-aimed  that  by  the  oxidation  of  the  organic 
matter  contained  in  sea-water,  using  Messinger's  dicliromate  method, 
from  IS  to  30  mg.  of  carbon  dioxide  per  100  c.c.  can  be  obtained,  and 
he  stated  that  the  organic  matter  to  which  this  corresponds  serves  as 
nutrition  for  some  of  the  lower  organisms.  The  author  has  re-estimated 
the  carbonic  acid  obtainable  by  the  oxidation  of  organic  matter  in 
sea-water,  using  antimony  for  the  absorption  of  the  chlorine  and  other 
modifications  of  the  Messinger  method  required  in  the  case  of  sea- 
water.  He  only  succeeded  in  obtaining  from  04  to  3-5  mg.  of 
carbon  dioxide  from  100  c.c,  quantities  which  are  within  the  limits 
of  experimental  error.  He  concludes,  therefore,  that  Plitter's 
hypothesis  entirely  lacks  experimental  confirmation.  S.  B.  S. 


Physiological    Chemistry. 


Influence  of  Oxygen  on  Respiration.  Makcus  S.  Pembrey  and 
F.  Cook  {Proc.  physiol.  Soc,  1908,  xli— xlii;  J.  Physiol.,  37).— If  a 
person  breathes  air  or  oxygen  in  and  out  of  a  spirometer,  the  breaking 
point  is  chiefly  determined  by  the  amount  of  carbon  dioxide  present. 
But  after  exercise,  it  is  easier  to  breathe  oxygen  than  air  in  this 
way,  and  the  breaking  point  occurs  when  the  amount  of  carbon 
dioxide  reaches  a  higher  level.  This  is  regarded  as  supporting  the 
old  view  that  the  hyperpnoca  of  mu.scular  exercise  is  due  in  part  to 
products  of  metabolism  other  than  carbon  dioxide.  W.  l3.  H. 

Effects  of  Excess  of  Cai'bon  Dioxide  and  Want  of  Oxygen 
on  the  Respiration  and  Circulation.  Leonard  Hill  and  Martin 
Flack  {J.  I'hyi<iol.,  1908,37,  77 — 111). — Carbon  dioxide  at  pressures 
from  15  to  30%  causes  hyporpncca  and  convulsive  breathing;  above 
30  to  35%,  the  excitatory  effect  is  transient,  and  the  narcotic  effect 
produced  may  lead  to  respiratory  arrest.  ]\lodei;ito  doses  raise  the 
blood  pressure  and  excite  the  vagus  and  vaso-motor  centres.  With 
higher  concentrations,  the  blood  pressure  falls,  owing  to  the  depressant 
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effect  on  the  heax^t.  Pure  air  and  massage  lead  to  recovery  of  the 
heart.  On  account  of  the  excitatory  effect  of  the  gas,  a  mixture  con- 
taining 5%  of  it  should  be  employed  in  resuscitating  cases  of  carbon 
monoxide  and  nitrite  poisoning.  The  effect  of  want  of  oxygen  is  a 
dyspnoea  much  more  gradual  in  onset,  and  terminating  in  a  convulsive 
stage  of  great  intensity.  The  blood  pressure  is  usually,  but  not  always, 
raised,  and  the  vagus  centre  is  excited,  especially  in  the  convulsive 
stage.  The  pressure  then  falls.  The  heart  is  not  so  rapidly  depressed 
as  in  carbon  dioxide  poisoning. 

The  inability  to  hold  the  bi-eath  depends  more  on  want  of  oxygen 
than  on  excess  of  carbon  dioxide.  The  power  to  hold  the  breath  is 
increased  by  breathing  excess  of  oxygen.  Breathing  in  and  out  of  a 
small  closed  space  extends  the  power  to  resist  alterations  in  the  gases, 
because  the  circulation  is  not  mechanically  impeded  as  it  is  when  the 
breath  is  held.  In  muscular  exercise,  excess  of  carbon  dioxide  rather 
than  want  of  oxygen  excites  hyperpnoea.  Haldane  and  Priestley  are 
right  in  stating  that  normal  breathing  is  regulated  by  carbon  dioxide 
tension  in  the  alveoli,  but  in  cases  of  obstructed  aeration  of  the  blood, 
diminished  oxygen  tension  is  the  more  potent  agent.  W.  D.  H. 

The  Residual  Nitrogen  of  the  Blood.  Hermann  Hohlweg  and 
Hans  Meyer  {Beitr.  chem.  Physiol.  Path.,  1908,  11,  381— 403).— The 
serum  was  coagulated  in  the  presence  of  a  mixture  of  equal  parts  of 
1%  acetic  acid  and  5%  potassium  phosphate  solutions,  so  much  of  this 
mixture  being  added  that  the  resulting  liquid  was  distinctly  acid  to 
litmus,  but  neutral  to  Congo-red.  Before  coagulating  this  acidified 
mixture,  it  was  diluted,  and  the  diluted  liquid  half-saturated  with 
sodium  chloride.  The  blood  was  obtained  from  the  femoral  arteries  of 
dogs.  In  one  series  of  experiments,  three  samples  of  blood  were  with- 
drawn from  each  animal  at  three  different  periods,  the  first  and  last 
being  withdrawn  about  seven  hours  after  a  meal,  and  the  second  during 
a  period  of  starvation.  In  the  second  series  of  experiments,  three 
samples  were  also  withdrawn  from  each  animal,  the  first  and  third 
during  a  period  of  starvation,  and  the  second  during  the  height  of 
digestion.  The  total  residual  nitrogen  was  estimated  in  each 
sample,  as  well  as  that  fraction  which  was  precipitable  with  tannic 
acid  ;  the  urea  was  also  estimated,  the  methods  of  Pfliiger,  Schondorff, 
and  Morner-8jogvist  being  employed.  It  was  found,  as  a  mean  of  all 
the  experiments,  that  the  total  residual  nitrogen  of  serum  obtained 
during  periods  of  starvation  was  0"0525  gram  per  100  c.c,  whereas  in 
the  serum  obtained  dui-ing  digestion  it  was  0'0788  gram  ;  of  these 
quantities,  00384  and  0'0567  gram  were  due  to  urea.  The  fraction 
precipitable  with  tannic  acid  showed  no  definite  relationship  to  the 
state  of  nutrition.  There  was  a  small  increase  of  the  fraction  not 
jirecipitable  with  tannic  acid  (exclusive  of  urea)  in  samples  from  the 
well-fed  as  compared  with  those  from  starving  animals  (O'OISO  igram 
and  00060  gram  respectively).  The  increase  is  too  small  for  any 
definite  conclusions  to  be  drawn  as  to  the  circulation  of  the  end  pro- 
ducts of  digestion  on  the  serum.  Neither  could  any  very  definite 
increase  of  such  products  be  detected  in  the  serum  after  the  addition 
of  amino-acids  and  albumoses  to  the  ordinary  diet.  S.  B.  S. 
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Giirber's  Phenomenon.  J.  Dunin-Boekowski  {Bull.  Acad.  Sci. 
Cracow,  1908,  318 — 325). — If  red  blood-corpuscles  saturated  with 
carbon  dioxide  are  placed  in  a  sodium  chloride  solution,  and  then 
removed,  it  is  found  that  the  liquid  has  become  distinctly  alkaline 
(Giirber's  phenomenon). 

The  author  has  repeated  these  experiments,  and  has  attempted 
to  measure  the  concentration  of  hydroxyl  ions  by  physico-chemical 
methods,  but  finds  that  the  concentration  is  less  when  the  globules 
have  been  saturated  with  carbon  dioxide  than  in  the  absence  of  the 
dioxide.  J.  J.  S. 

The  Action  of  Lipoid-soluble  Substances  on  Red  Blood- 
corpuscles.  IsiDOR  Traube  (Biochem.  Zeitsch.,  1908,  10,  371 — -379). 
— If  the  theory  already  advanced  as  to  osmosis  (this  vol.,  ii,  565)  is 
coi'rect,  solutions  with  the  same  surface  tension,  excepting  acids  and 
bases  which  exert  a  chemical  action,  should  have  the  same  hsemolytic 
capacity.  Experiments  were  made  to  test  this  theory,  and  the  results 
seem  to  confi^rm  it. 

Substances  which  at  a  certain  concentration  were  found  to  act 
hsemolytically,  acted  anti-htemolytically  below  that  concentration. 

S.  B.  S. 

The  Complex  Haemolysins.  H.  Tsurasaki  {Biochem.  Zeitsch., 
1908,  10,  345 — 353), — Urea,  the  most  important  final  product  of 
metabolism,  inhibits  lipolysis,  acting  on  the  complement,  but  not  on 
the  amboceptor.  Thiocarbamide  and  urethane  also  exert  inhibitory 
action. 

The  conception  of  Sachs  and  Teruuchi  that  certain  sera  lose  their 
hsemolytic  capacity,  owing  to  the  presence  of  a  ferment  which  destroys 
the  complement  at  37°  and  acts  only  in  the  diluted  serum,  was  confirmed 
by  some  experiments  on  dogs'  serum.  After  diluting  the  serum  to 
1  in  5,  the  complement  was  entirely  destroyed  by  incubating  for  two 
hours  at  37".  S.  B.  S. 

Lipolysis,  Agglutination,  and  Haemolysis.  IV.  Carl  Neuberq 
{Biochem.  Zeitsch.,  1908,  11,  400 — 403).^ — An  attempt  was  made  to 
separate  a  substance  producing  lipolysis  from  one  producing  htemolysis 
or  agglutination,  but  without  success.  The  experiments  were  carried 
out  with  ricin  and  with  pancreatic  juice.  Red  blood-corpuscles  adsorb 
the  agglutinin  ;  after  such  tre<atment,  however,  the  lipolytic  function  was 
also  lost.  Fibrin  also  adsorbs  agglutinin,  but  a  ricin  solution  treated 
with  fibrin  lost  its  lipolytic  properties  at  the  same  rate  at  wliich  it  lost 
its  agglutinating  properties.  Other  adsorbents  of  .agglutinins  and 
hasmolysins,  such  as  kaolin,  lead  to  similar  results.  It  seems  probable 
from  the  experiments  that  the  lipases  play  an  important  part  in  the 
phenomena  of  immunity.  S.  B.  S. 

Haemolysis.  Svante  Arrhenius  {Biochem.  Zeitsch.,  1908,  11, 
IGl  — 171). — Haimolysis  by  means  of  acids  was  investigated,  and 
it  was  found  that  within  certain  limits  thrro  is  a  minimum  action  ; 
both  l)y  increasing  or  diminishing  the  amount  of  acid  above  or  below 
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this  limit,  the  hiemolysis  is  increased.  This  is  due  to  protein  coagulation, 
which  within  these  limits  inhibits  the  setting  free  of  the  hfemoglobiu 
from  the  corpuscles. 

From  experiments  carried  out  with  suspensions  of  corpuscles  of 
varying  concentration  (suspensions  of  0*1%  to  5%),  it  was  found 
that  the  quantity  of  substance  necessary  to  produce  hemolysis 
was  a  linear  function  of  the  corpuscle  concentration.  The  corpuscles 
take  up  the  hsemolysing  substance,  and  hsemolysis  follows  when 
a  certain  relationship  exists  between  the  concentration  of  this 
substance  in  the  envelopes  and  that  in  the  surrounding  fluid.  An 
equation  can  be  found  by  means  of  which  the  relative  quantities 
of  various  hajmolysins  taken  up  by  the  envelopes  can  be  ascertained 
from  experimental  data. 

Lecithin  was  found  to  increase  the  htemolytic  action  of  acids, 
especially  if  allowed  to  remain  in  contact  with  the  corpuscles  before 
the  acid  was  added.  It  has  no  action  on  the  htemolytic  power  of 
alkalis,  and  inhibits  that  of  saponin.  Alcohols  and  ether  increase 
the  hsemolytic  action  of  cobra  poison,  and  diminish  that  of  saponin. 
Sodium  oleate  increases  also  the  action  of  cobra  poison,  diminishing 
that  of  saponin.  Calcium  chloride  diminishes  the  action  of  the  sodium 
oleate  on  the  cobra  poison,  this  being  due,  as  the  author  points  out,  to 
the  formation  of  an  insoluble  salt.  It  is  assumed  that  the  lecithin 
action  of  acids  is  due,  on  the  other  hand,  to  increased  solubility. 

S.  B.  S. 

The  Mechanism  of  Haemolysis  by  Saponin.  Kurt  jNIeyer 
{Beitr.  chem.  Phijsiol.  Path.,  1908,  11,  357— 364).— The  htemolytic 
action  of  saponin  (Merck)  on  different  species  of  blood-corpuscles  was 
investigated.  It  was  found  that  those  corpuscles  containing  the 
largest  amount  of  cholesterol  were  most  resistant  to  the  hcemolytic 
action.  S.  B.  S. 

Effect  of  Diet  on  the  Amylolytic  Power  of  Saliva.  C.  Hugh 
Neilson  and  D.  H.  Lewis  {J.  Biol.  Chem.,  1908,  4,  501—506).— 
Previous  results  on  the  influence  of  diet  on  animals'  saliva  are 
contradictory.  The  present  experiments  were  performed  on  human 
saliva.  The  amylolytic  power  rises  with  carbohydrate,  and  falls  with 
protein,  diet.  W.  D.  H. 

Assimilation  of  Protein  Introduced  Parenterally.  Wilhelm 
Cramer.  Assimilation  of  Protein  Introduced  Bnterally.  Harold 
Pringle  and  Wilhelm  Cramer  {J.  Physiol.,  1908,  37,  146 — 157, 
158 — 164). — Evidence  is  adduced  that  egg-white  introduced  par- 
enterally is  partly  assimilated  and  partly  eliminated  in  the 
urine.  The  portion  which  is  assimilated  is  believed  to  be  taken  up 
by  the  leucocytes.  During  ordinary  absorption  from  the  intestine, 
the  leucocytes  are  also  considered  to  play  an  important  part.  The 
intestinal  mucous  membrane  is  richer  in  non-coagulable  nitrogen 
than  during  a  fast,  and  this  increase  is  most  marked  in  the  lymphoid 
nodules   of   the  intestine.     The  blood  of  digesting  animals  shows  a 
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small,  but  distinct,  increase  in  residual  nitrogen  over  that  of  fasting 
animals,  and  part  of  this  is  ascribed  to  the  corpuscular  elements. 

W.  D.  H. 

Influence  on  Internal  Haemorrhage  on  Protein  Metabolism. 
Fred  S.  Weingarten  and  Burrill  B.  Crohn  {Arner.  J.  Physiol.,  1908, 
22,  207 — 244). — Intercal  haemorrhage  was  imitated  in  dogs  by 
transferring  blood  to  the  extent  of  28  to  35  of  the  body  weight  from 
the  femoral  artery  into  the  abdominal  cavity.  There  was  a  slight 
rise  of  the  specific  gravity  of  the  urine  on  the  days  when  this  was 
done,  and  a  very  slight  rise  in  the  excretion  of  niti'ogen,  sulphur,  and 
phosphorus.  Many  other  points  in  metabolism,  secretion,  composition 
of  urine,  tkc,  were  investigated,  but  with  wholly  negative  results. 

W.  D.  H. 

The  Occurrence  of  Urocanic  Acid  in  a  Pancreatic  Digest. 
Andrew  Hunter  ( /Voc. />/(!?/sio^.  Soc,  1908,  xxxvii — xxx\Hi;J.  Physiol., 
37). — From  a  long-continued  pancreatic  digest  of  plasmon,  a  substance 
having  the  elementary  composition  and  other  properties  of  Jaffe's 
urocanic  acid  (C12HJ2O4N4)  was  isolated.  W.  D.  H. 

Relative  Rate  of  Absorption  of  Optically  Isomeric  Sub- 
stances from  the  Intestine.  Henry  1).  Dakin  {J.  Biol.  Chem., 
1908,  4,  437 — 438). — It  is  Avell  known  that  isomerides  differing  in 
optical  action  are  assimilated  to  varying  degrees  by  the  animal 
organism.  The  present  experiments  performed  on  intestinal  loops 
with  the  optically  differing  lactic  acids  and  other  substances  gave  no 
evidence  of  any  selection  during  the  preliminary  process  of  absorption. 

W.  D.  H. 

Theory  of  Chemical  Energy  in  the  Living  Cell.  Oscar  Loew 
{Centr.  Bakt.  Par.,  1908,  ii,  21,  198— 200).— Polemical  against  Bredig 
(Abstr.,  1907,  ii,  943).  G.  B. 

The  Difference  between  Isosmotic  and  Isotonic  Solutions 
in  Artificial  Parthenogenesis.  Jacques  Loeb  (Biochem.  Zeitsch., 
1908,  11,  144 — 160). — The  first  question  considered  is  how  a 
hypertonic  solution  brings  about  parthenogenesis.  The  solution  is 
not  so  much  an  exciting  as  a  correcting  agent.  The  excitant  is  the 
formation  of  an  artificial  membrane  of  lipoid  nature  (principally 
lecithin)  at  the  periphery  of  the  egg.  Tho  second  question  dealt  with 
is  that  isosmotic  solutions  for  tho  egg  are  in  general  not  isotonic. 

W.  1).  H. 

The  Glycogenic  Changes  in  the  Placenta  and  the  Foetus  of 
the  Pregnant  Rabbit ;  a  Contribution  to  the  Chemistry  of 
Growth.  J.  L(jcniiKAi)  and  Wiliielm  Cr.\mkr  {I'roc.  Roy.  Soc,  1908, 
80,  />',  263 — 284). — Analyses  were  made  of  the  glycogen  in  the  maternal 
and  fo3tal  placenta  of  rabbits,  as  well  as  in  tlio  fn;tal  liver  and  tho 
remiiiuing  part  of  tho  ftntal  bodies,  which  were  removed  from  pregnant 
animal.s    in    diiTuront    stages    of   gestation    from    the    fourteenth    day 
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onwards.  The  placenta  was  mechanically  separated  into  maternal  and 
foetal  parts,  and  the  glycogen  in  each  of  these  parts  was  estimated 
separately.  The  greater  part  of  the  placental  glycogen  was  found  in 
the  maternal  placenta.  It  was  found  that  the  percentage  of  this 
glycogen  diminished  from  the  eighteenth  day  onwards,  whereas  that 
in  the  foetal  liver  increased.  It  was  also  found  that  there  is  a 
distiuct  parallelism  between  the  growth  of  the  foetus  and  the 
amount  of  glycogen  which  it  contains.  The  conclusion  was  drawn 
that  the  placenta  of  the  rabbit  has  the  function  of  depositing  glycogen 
as  a  store  of  carbohydrate  for  the  needs  of  the  foetus.  The  investiga- 
tion of  the  distribution  of  the  glycogen-splitting  enzyme  led  to  the 
conclusion  that  the  glycogen  is  absorbed  from  the  maternal  placenta 
in  the  form  of  a  simpler  carbohydrate,  the  transformation  of  the 
glycogen  taking  place  in  the  placenta  by  the  action  of  a  secreted 
enzyme.  In  the  earlier  stages  of  intra-uterine  life,  the  liver  of  the 
foetus  does  not  appear  to  possess  the  power  of  storing  glycogen  ; 
the  power  is  not  acquired  until  the  last  week  of  gestation.  In  the 
earlier  stages  of  uterine  life,  thei-efore,  the  placenta  fulfils  the  hepatic 
functions  so  far  as  glycogen  is  concerned.  Investigations  were  also 
undertaken  on  the  effect  of  variations  of  diet  and  of  phloridzin 
injection,  and  it  was  considered  from  the  results  obtained  that  the 
glycogen  metabolism  of  the  placenta  and  foetus  is  independent  of 
that  by  the  mother,  and  is  governed  by  conditions  in  many  respects 
different  from  those  which  regulate  the  metabolism  of  the  adult 
animal.  The  glycogenic  metabolism  of  the  rabbit  is  different  from 
that  of  the  sheep  and  cow.  S.  B.  S. 

Temperature-coefficient  of  Rate  of  Conduction  in  Nerve. 
Keith  Lucas.  Temperature-coefficient  of  Rate  of  Conduction 
and  Latent  Period  in  Muscle.  W.  J.  \Yoolley  (/.  PkysioL,  1908, 
37,  112—121,  122— 129).— Maxwell  found  the  temperature- 
coefficient  for  conduction  in  molluscan  nerve  to  be  1"78.  The  present 
figures  for  amphibian  nerve  give  a  mean  of  1"79.  Conduction  in 
amphibian  muscle  gives  a  coefficient  of  1-79  to  2-01.  The  conductive 
process  is  therefore  probably  similar  in  both  tissues,  but  doubt  is 
expressed  whether  the  high  coefficient  is  a  necessary  proof  of  a 
chemical  as  opposed  to  a  physical  process.  The  coefficient  for  the 
latent  period  of  muscle  is  3-26  to  3-3  ;  this  strengthens  the  supposition 
that  conduction  in  muscle  is  a  propagation,  not  of  the  contractile 
change,  but  of  an  independent  disturbance,  which  calls  up  the 
contractile  change  at  each  point  on  its  passage.  W.  D.  H. 

Action  of  Nitrites  and  Atropine  on  Autonomic  Nerves. 
Alfred  Frohlich  and  Otto  Loewi  {Arch.  exp.Path.  Pharm.y  1908,  59, 
34 — 56). — Certain  autonomic  nerves  can  be  differentiated  from  those 
of  sympathetic  origin  by  their  behaviour  towards  drugs,  as  shown  in 
the  following  table  : 

Nerves.  Accelerator.  Inhibitory. 


Stimulated  by      Paralysed  by       Stimulated  by      Pamlysed  by 

1.  Autonomic Pilocarpine  Atropine  Nitrites. 

2.  Sympathetic...  Adrenaline  Ergotoxin  Adrenaline 

48—2 
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These  facts  point  to  chemical  diiJerences  in  the  nerve  terminals. 

W.  D.  H. 

The  Permeability  of  the  Prog's  Skin.  William  M.  Bayliss 
{Biochem.  Zeitsch.,  1908,  11,  226 — 237). — The  physical  examination  of 
the  frog's  skin  in  the  living  condition  shows  that  its  properties  are 
not  so  clearly  defined  as  those  of  the  homogeneous  membrane  of  the 
red  corpuscles  (Hamburger)  or  of  mu.scle  fibres  (Overton).  Its  proper- 
ties are  only  partly  explicable  on  the  hypothesis  that  it  is  a  semi- 
permeable membrane.  Its  most  interesting  property  is  its  irreciprocal 
permeability  to  sodivim  ions.  W.  D.  H. 

A  New  Function  of  the  Pancreas  and  its  Relation  to 
Diabetes  melitus.  OttoLoeavi  {Arch.  exp.  Path.  Pharm.,  1908,  59, 
83 — 94). — In  normal  men,  cats,  and  dogs,  adrenaline  does  not  produce 
dilatation  of  the  pupil,  but  this  does  take  place  in  the  following 
circumstances  :  (1)  After  total  extirpation  of  the  pancreas  in  dogs  and 
cats ;  (2)  in  pancreatic  insufiiciency  artificially  produced  in  animals  ; 

(3)  in  many  cases  of  human  diabetes  presumably  of  pancreatic  origin  ; 

(4)  in  many  cases  of  Basedow's  dif-ease. 

It  therefore  appears  that  the  pancreas  has  the  power  of  inhibiting 
the  sensitiveness  to  adrenaline  in  certain  organs  supplied  by 
sympathetic  nerves.  In  the  last  of  the  four  cases,  the  susceptibility 
to  adrenaline  is  possibly  produced  by  hyperthyreodism.       "W.  D.  H. 

Contraction  of  Striated  Muscle.  John  S.  Maodonald  (Proc. 
2^hysiol.  Soc,  1908,  xxv — xxvii ;  J.  Physiol.,  37). — An  attempt  to 
explain  the  contraction  of  muscle  by  supposing  that  electrolytes  make 
their  appearance  in  the  dark  bands  which  raise  the  osmotic  pressure 
there,  and  so  water  is  attracted  from  the  light  bands.  This  is 
supported  to  some  extent  by  changes  in  the  distribution  of  the  potass- 
ium salts  as  determined  by  Macallum's  reagent,  but  the  pi'ocess  of 
relaxation  is  admittedly  left  unexplained.  W.  D.  H. 

Non-striated  Mammalian  Muscle.  TadasuSaiki  {J.  Biol.  Chem., 
1908,  4,  483— -496). — The  non-striated  muscle  of  the  stomach  and 
bladder  is  richer  in  water  than  striated  muscle,  and  contains  2*8%  to 
3%  of  nitrogen.  Traces  of  glycogen  are  present,  and  only  005%  of 
lactic  acid,  although  no  precautions  to  avoid  injury  were  taken.  The 
creatine  percentage  is  also  low  (0*8%) ;  so  is  that  of  creatinine  (0"024% 
to  0052%).  Hypoxanthine  is  the  most  abundant  purine  base ; 
minute  amounts  of  guanine  and  adenine  are  occasionally  obtained, 
but  never  xanthine.  The  amount  of  hjomoglobin  is  013%  to  0*3%, 
which  is  less  than  in  blood-free  striated  muscle  (1%  to  2*3%).  The 
amount  of  connective  tissue  is  greater  than  in  striated  muscle.  Sodium, 
iron,  calcium,  and  chlorine  are  more  abundant  than  in  striated 
muscle  ;  the  opposite  is  true  for  other  elements,  potassium,  magnesium, 
kc.  There  is  about  three  times  as  much  sodium  as  potassium.  The 
iniluence  of  such  ions  on  the  manner  of  contraction  is  discussed.  As 
nuich,  or  almost  as  much,  of  the  solu\)lo  proteins  were  obtained 
twenty-four  hours  after  removal  in  muscles  kept  at  room  temperature 
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as  in  those  kept  in  ice.  No  evidence  of  rigor  mortis  is  therefore 
forthcoming.  In  spite  of  the  low  percentage  of  glycogen,  evidence 
was  obtained  of  its  disappearance.  W.  D.  H. 

Muscle  Plasma.  John  Mellanby  (Proc.  physiol.  Soc,  1908, 
xxxiv — XXXV  ;  J.  Physiol.,  37). — Muscle  plasma,  prepared  from  bird's 
muscle,  and  containing  3%  of  added  sodium  chloride,  clots  on  the  addition 
of  a  little  acid.  This  is  prevented  by  dilution  with  water,  but  occurs 
immediately  when  more  salt  is  added.  It  is  soluble  in  excess  of  acid, 
but  this  is  prevented  by  adding  more  salt.  The  coagulum  produced 
by  acid,  when  thoroughly  washed,  forms  a  gelatinous  solution  in 
water,  which  is  acid  to  litmus,  and  is  reprecipitated  by  small  amounts 
of  neutral  salts.  After  careful  precipitation  of  acid,  the  muscle 
plasma  is  practically  free  from  protein. 

Wide-reaching  conclusions  are  drawn  from  these  few  experiments 
with  salted  muscle  plasma  to  explain  the  coagulation  of  natural 
muscle  plasma  in  rigor  mortis.  The  combined  action  of  salt  and 
lactic  acid  is  considered  to  cause  rigor,  and  the  development  of  more 
acid  to  produce  its  disappearance.  The  observations  are  also  stated  to 
indicate  that  there  is  only  one  protein  in  muscle,  but  in  this 
preliminary  communication  no  evidence  is  offered  on  this  point. 

W.  D.  H. 

The  Utilisation  of  Sugar  during  Muscular  Activity. 
Johannes  Muller  (Chem.  Zentr.,  1908,  i,  1567  ;  from  Zentr.  Physiol., 
1908,  21,  831 — 833). — The  author  has  succeeded  in  isolating  lactic 
acid  from  the  perfusion  liquid  by  means  of  the  zinc  salt.  In  spite  of 
a  sufficient  oxygen  supply,  the  amount  of  acid  isolated  corresponded 
with  the  amount  of  sugar  utilised.  S.  B.  S. 

Mono-amino-acids  in  Meat  Extract.  Karl  Micro  {Zeitsch. 
2)hysiol.  Chem.,  1908,  56,  180—211). — -Meat  extracts  contain  a 
small  and  unimportant  percentage  of  mono-amino-acids  (alanine 
0-23,  glutamic  acid  0-08,  taurine  0-2%)  ;  there  is  also  0-36%  of  inosite. 
Dipeptides  were  not  found.  W.  D.  H. 

A  Phytin-splitting  Enzyme  in  Animal  Tissues.  Eljier  V. 
McCoLLUM  and  Edwin  B.  Hart  (/.  Biol.  Chem.,  1908,  4,  497—500). 
— Liver  and  blood  contain  a  phytase,  but  not  muscle  and  kidney. 

W.  D.  H. 

Influence  of  Inorganic  Colloids  on  Autolysis.  IV.  M. 
AscoLi  and  G.  Izar  {Biochem.  Zeitsch.,  1908,  10,  356—370.  Compare 
this  vol.,  ii,  121). — There  is  in  the  main  an  agreement  between 
the  action  of  colloidal  silver  on  metabolism  and  on  autolysis. 
Minimum  amounts  favour  uric  acid  production.  The  uric  acid- 
forming  ferments  are  activated  by  colloidal  silver,  ferrous  hydroxide, 
and  arsenic  sulphide.  Larger  amounts  of  the  two  last  named 
inhibit  viric  acid  formation.  XJricolysis  is  delayed  by  colloidal 
silver  :  the  other  two  colloids  have  no  action  on  this  phenomenon. 

W.  D.  H 
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The  Autolytic  and  Hydrolytic  Degradation  of  Protein 
under  Normal  and  Pathological  Conditions.  W.  Glikin  and 
Adolf  Loewy  {Biochem.  Zeitsch.,  1908,  10,  498— 505).— The 
tissues  were  allowed  to  autolyse  for  several  days  in  toluene  water 
until  the  action  practically  ceased.  The  ammonia-nitrogen,  mono- 
amino-acidnitrogen,  and  diamino-acid-nitrogen,  both  in  the 
dissolved  part  and  undissolved  part  of  the  tissue,  were  then 
determined.  The  same  factors  were  also  determined  for  a  portion 
of  the  same  tissues  which  had  been  directly  hydrolysed  without 
previous  autolysis.  Normal  organs  were  examined  (liver  and 
muscular  tissue),  as  we'l  as  those  from  animals  which  had  been 
poisoned  by  hydrochloric  acd  hydrocyanic  acids.  The  autolysis  of 
muscular  tissue  from  animals  poisoned  by  acids  appears  to  be  some- 
what below  the  normal.  The  results,  however,  do  not  permit  of 
any  very  definite  conclusions  being  drawn.  S.   B.  S. 

Available  Alkali  in  the  Ash  of  Human  and  Cows'  Milk. 
Joseph  H.  Kastle  {Amer.  J.  Physiol,  1908,  22,  284—308).— 
Although  the  amount  of  ash  in  human  milk  is  much  less  than  in 
that  of  cows'  milk,  the  amount  of  alkali  as  detected  by  phenol- 
phthalein,  and  available  for  nutritive  purposes,  is  the  same. 
Numerous  analyses  are  given,  and  various  subjects  in  relation  to 
milk  in  infant  feeding  are  discussed  at  length.  Among  the  points 
raised,  the  view  is  acquiesced  in  that  much  of  the  indigestibility 
of  cows'  milk  in  children  is  due,  not  so  much  to  its  protein  con- 
stituents, as  to  excess  of  fat.  W.  D.  H. 

Milk-serum.  Fr.  Landolf  {Biochem.  Zeitsch.,  1908,  10,  486 — 489). 
— Fractional  examination  of  the  osazones  obtained  from  the  serum 
of  cows'  milk  leads  to  the  conclusion,  not  that  several  modifica- 
tions of  lactose  are  present,  but  that  lactose  is  united  in  part  to  other 
carbohydrates,  and  this  factor  modifies  the  polarisation,  reduction, 
power,  fermentation,  and  the  properties  of  the  osazones.      W.  D.  H. 

The  Ferment  which  Destroys  Lactose  in  Milk.  Albert  J.  J. 
Vandevelde  (Biochem.  Zeitsch.,  1908,  11,  61 — 66). — ^Lactose  is 
gradually  destroyed  in  cow's  milk  when  the  latter  has  not  been  boiled. 
The  reacrion  only  takes  place  to  a  very  slight  extent  in  the  presence 
of  formaldehyde,  but  considerable  change  takes  place  when  the  milk 
is  kept  sterile  by  means  of  iodoacetone.  Reducing  compounds  are 
formed  which  have  not  yet  been  isolated.  S.  B.  S. 

The  Excretion  of  Sulphurous  Acid  on  the  Human  Subject 
after  Administration  of  Sodium  Sulphite  and  Sulphurous 
Acid  in  Combination  w^ith  Sodium  Salt.  Ku.  Kkanz  and  U. 
SoNNTAU  {Chem.  Zentr.,  1908,  i,  1477 — 1478;  horn  Arb.  K.  Gesumlh.- 
Amt.,  1908,  28,  2'25 — 260). — Experiments  were  made  to  deter- 
mine the  form  of  excretion  of  snlpliurous  acid  after  admiuistration 
of  neutral  sodium  sulphite  and  formaldehyde,  acetaldehydo,  and 
dextrose  sodium  sulphites.  Under  certain  conditions,  sulphurous 
acid  was  obtained  from   the  urine.     This  acid  can  bo  estimated   by 
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oxidaf-ion  to  sulphuric  acid  by  hydrogen  peroxide.  Care,  however, 
must  be  taken  in  drawing  conchisions  as  to  the  presence  of  sulphites 
in  urine,  as  the  latter  on  distillation  yields  sulphur  compounds  of 
unknown  nature.  In  men,  as  in  dogs,  by  far  the  greatest  part  of  the 
injected  sulphite  is  oxidised  to  sulphate.  In  certain  cases,  after 
intervals  of  ten  minutes  or  a  quarter  of  an  hour,  sulphites  can  be 
detected  in  the  urine.  The  quantity  was,  however,  never  more  than 
1%  of  the  sulphite  administered.  S.  B.  S. 

New  Organo-mercury  Compounds,  "  lodoargyrum."  Giulio 
Nardelli  {Ghem.  Zentr.,  1908,  i,  1572;  from  Arch.  Farm.  Sperim., 
1908,  7,  69 — 83). — The  author  finds  that  the  mercury  of  this  com- 
pound, C^H^SHgJ^  (Paolini,  Abstr.,  1907,  i,  788),  is  passed  in  the 
urine  in  larger  quantities  than  in  the  faeces.  Taken  in  small  doses, 
the  iodine  is  passed  in  twenty -four  hours,  and  the  third  constituent, 
thiophen,  could  not  be  detected  in  the  urine ;  it  appears  to  become 
changed  in  the  system.  J-  V-  E- 

Estimation  of  Reducing  Substances  in  Infants'  Urine. 
KoBERTO  FuNARO  {Biochem.  Zeitsch.,  1908,  10,  463— 466).— The  total 
reduction  in  normal  urine  was  estimated  by  Bang's  method,  the  sugar 
by  Bang's  method,  the  uric  acid  by  the  Hopkins- Folin  method,  and  the 
creatinine  by  Folin's  method.  After  deducting  the  reduction  due  to 
sugar,  uric  acid,  and  creatinine,  the  remainder  is  due  to  isomaltose, 
dextrin,  glycuronic  acid,  and  unknown  substances.  Tables  of  analyses 
.are  given,  and  Lavesson's  conclusion  is  confirmed  that  infants'  urine 
contains  a  smaller  amount  of  all  these  substances  than  the  urine  of 
adult  men  and  women.  W.  D.  H. 

Amino-acids  in  the  Urine  during  Pregnancy.  E.  C.  van 
Leersum  {Biochem.  Zeitsch.,  1908,  11,  121 — 136). — The  main  difficulty 
in  Pfaundler's  method  of  estimating  the  amino-acids  in  urine  is  the 
i-emoval  of  the  phosphotungstic  salts.  They  can,  however,  be  entirely 
removed  by  the  addition  of  potassium  chloride  without  any  loss  in 
the  amino-acids  taking  place.  The  amiuo-acid  nitrogen  varies  in 
health  from  2-7  to  77%  of  the  total  nitrogen.  It  is  increased  by 
administering  amino-acids.  In  pregnant  women,  it  rises  to  over  10% 
in  40%  of  the  cases,  and  the  highest  point  is  usually  reached  just 
before  parturition ;  in  some  cases,  it  occurs  after  delivery ;  this 
may  be  related  to  the  process  of  uterine  involution.  W.  D.  H, 

Origin  of  Endogenous  Uric  Acid.  E.  Provan  Cathcart, 
E.  L.  Kennaway,  and  John  B.  Lbathes  {Quart.  J.  Med.,  1908,  1, 
416—446). — A  marked  increase  in  the  output  of  endogenous  uric 
acid  is  found  to  occur  in  three  conditions  :  {a)  fever  :  here  the  increased 
output  coincides  and  terminates  with  the  rise  of  temperature. 
(6)  Exposure  to  cold,  (c)  After  severe  exertion.  In  the  last  two 
cases  the  increased  output  outlasts  its  cause  by  many  hours. 

The  high  output  in  the  morning  is  not  due  to  retention  of  uric 
acid  formed  during  the  night  (as  Hirschstein  considers),  or  to 
inactivity  of  the  digestive  organs  in  the  night  (and  it  is  doubtful  if 
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such  inactivity  really  occurs),  but  to  the  quickened  activity  of  all 
functions,  especially  of  voluntary  niuscles,  which  occurs  after  rest. 
The  more  lively  the  performance  of  the  bodily  functions  the  greater 
does  the  output  of  uric  acid  tend  to  be,  and  it  is  suggested  that  uric 
acid  has  its  origin  principally  in  the  metabolic  processes  of  the 
voluntary  muscles.  W.  D.  H. 

Creatinine  of  Infants'  Urine,  Roberto  Funaro  (Biochem. 
Zeitsch.,  1908,  10,  467 — 471). — Creatinine  is  always  present  in 
infants'  urine.  The  individual  differences  are  not  great,  even  if  the 
diet  varies.  The  small  amount  present  explains  why  those  who  used 
the  zinc  chloride  method  have  been  unable  to  detect  it. 

W.  D,  H. 

Excretion  of  Pigments  by  the  Urine.  Rudolf  Hober  and 
Felicja  Kempner  {Biochem.  Zeitsch.,  1908,  11,  105— 120).— If 
pigments  insoluble  in  lipoids  were  injected  intravenously  in  frogs,  they 
were  in  part  taken  up  by  the  kidney  cells  and  excreted.  Such  pigments 
are  acid  magenta,  aniline-blue,  Congo-i'ed,  and  many  others.  Other 
pigments  were  not  taken  up,  such  as  Berlin-blue,  benzoazurio,  etc.  The 
difference  partly  depends  on  how  far  the  pigments  are  in  colloidal 
solution ;  those  which  are  not  taken  up  being  highly  colloidal,  but 
there  are  exceptions  to  this  rule,  for  instance,  Congo-red, 

W.  D.  H. 

Urinary  Constituents  Precipitable  by  Phenylhydrazine, 
Hugo  Milrath  {Zeitsch.  physiol.  Chem.,  1908,  56,  126— 134).— If 
dogs'  urine  is  warmed  for  two  hours  on  the  water-bath  with  phenyl- 
hydrazine  and  acetic  acid,  phenylsemicarbazide  is  not  obtained.  Four 
to  five  hours'  heating  is  necessary  for  the  purpose,  although  cats'  urine 
will  sometimes  yield  the  product  in  two  hours.  In  the  case  of  human 
urine,  two  to  five  hours  is  necessary,  and  in  ton  hours  80%  of  the  urea 
is  converted  into  phenylsemicarbazide.  Aqueous  solutions  of  urea 
yield  similar  results.  W.  D,  H. 

Arnold's  Urinary  I  Reaction  with  Sodium  Nitroprusside. 
TiiEoi'uiL  HoLOBUT  {Zeilsch.  j)]iijsiol.  Chem.,  1908,  56,  117 — 125). — 
In  people  taking  a  meat  diet,  the  urine  gives  a  violet  reaction  with 
sodium  nitroprusside  and  sodium  hydroxide  ;  this  soon  changes  to 
purple,  and  finally  yellow.  If  ammonia  is  used  instead  of  sodium 
hydroxide,  the  colour  lasts  longer.  The  same  coloration  is  obtained 
with  dogs'  urine  when  the  animals  are  fed  on  cooked  meat,  cheese, 
eggs,  and  other  protein-rich  food,  but  not  when  they  are  fed  on 
i-aw  flesh,  gelatin,  or  vegetable  albumin.  W,  D,  H. 

Molecular  Concentration  of  Pathological  Fluids.  Adolphe 
Javal  {Com.pt.  rend.,  1908,  146,  1328 — 1330). — Ilypoconcentration 
is  relatively  rare ;  hyperconcoiitration  is  fairly  frequent  in  disease, 
especially  in  cases  of  cardiorenal  insullicioncy.  This  is  mainly  due  to 
salts,  and  estimations  of  the  amount  of  sodium  chloride   in  diflierent 
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fluids    of    the    body    are    given.       The    increase    of    concentration    is 
increased  in  some  cases  by  the  retention  of  nitrogenous  catabolites. 

W.  D.  H. 

The  Chemical  Test  for  Diseases  due  to  Nerve  Degeneration. 
The  Formation  of  Alkylamines.  Koloman  Bauer  (Beitr.  chem. 
Physiol.  Path.,  1908,  11,  502 — 514). — Concentrated  urine  was,  after 
certain  preliminary  treatment,  made  alkaline,  and  the  bases  distilled 
over  with  steam  into  acid.  The  solution  of  the  salts  thus  obtained 
was  evaporated  down  and  the  residue  treated  with  sodium  hypo- 
bromite,  whereby  ammonia  and  primary  and  secondary  bases  were 
destroyed.  The  tertiary  base  trimethylamine  was  then  distilled 
over  with  steam  and  isolated  in  the  form  of  its  platinichloride. 

It  was  found  that  trimethylamine  was  a  constant  constituent  of 
normal  urine,  due  to  the  normal  degradation  of  lecithin  substances. 
Substances  containing  a  choline  complex,  such  as  eggs  and  meat, 
added  to  the  diet,  caused  an  increase  in  trimethylamine  elimination. 
The  noi^mal  output  of  trimethylamine  with  a  mixed  diet  is  18  to 
26  mg.  per  day  for  an  adult  man.  The  base  was  also  estimated 
in  several  cases  of  nervous  disease.  The  average  quantities  found 
were  :  51  mg.  daily  in  the  cases  of  tabes,  59  mg.  in  myelitis,  and 
37  mg.  in  progressive  paralysis.  In  one  case  of  neurasthenia,  the 
amount  of  trimethylamine  found  gave  no  evidence  of  destruction 
of  nervous  matter,  whereas  in  a  second  case  it  did.  S.  B.  S. 

Protein  Metabolism  in  Cystinuria.  Charles  G.  L.  Wolf, 
Philip  A.  Shaffer  [with  Emil  Osterberg  and  Michael  Somogyi] 
(J.  Biol.  Chem.,  1908,  4,  439 — 472). — The  anomalies  of  metabolism  in 
cystinuria  consist  in  low  ammonia,  high  undetermined  nitrogen,  and 
high  neutral  sulphur  in  the  urine.  The  high  undetermined  nitrogen 
is  partly,  and  the  high  neutral  sulphur  wholly,  due  to  cystine.  The  inges- 
tion of  protein  in  a  cystinuric  person  increases  the  neutral  sulphur,  and 
so  presumably  increases  the  cystine  in  the  urine.  If  cystine  or  cysteine 
is  given  by  the  mouth,  they  are  completely  broken  down  to  sulphates  • 
it  must,  therefore,  be  assumed  that  the  cystine  group  of  the  protein  is 
not  absorbed  as  such,  but  in  combination  as  polypeptide  or  thio- 
proteose.  These  appear  to  be  different  types  of  cystinuria,  but  it 
is  only  in  the  more  severe  cases  that  tolerance  for  cystine  or  other  amino- 
acids  is  diminished.  If  cystine  is  given  subcutaneously,  it  is  partly 
oxidised  and  partly  excreted  in  the  urine,  but  no  controls  were  made 
on  healthy  people.  Sulphur-free  amino-acids  are  almost  quantitatively 
catabolised  to  urea.  Sodium  chelate  does  not  increase  the  cystine 
excreted.  With  regard  to  the  time  relations  of  the  excretion  after 
protein-feeding,  no  standards  of  comparison  in  normal  persons  are  at 
present  available.  In  the  cystinuric  patients,  the  maximum  of 
nitrogen  excretion  occurred  later  than  that  of  carbon,  and  the  former 
was  coincident  with  that  of  sulphur.  The  maximum  excretion  of 
ammonia  was  early.  The  curves  for  neutral  sulphur  and  undeter- 
mined nitrogen  were  approximately  parallel.  The  relationships  of 
cystinuria  to  bile  seci-etion  are  discussed,  but  without  any  very  clear 
conclusions.     In  cases  of  cystinuria  in  which  the  excretion  of  cystine 
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stops  from  time  to  time,  the  sulphur  of  the  urine  returns  to  normal 
for  these  periods,  but  the  undetermined  nitrogen  remains  high  on 
many  days;  this  is  possibly  due  to  amino-acids.  W.  D.  H. 

Carbon  Dioxide  in  Venous  Blood  and  Alveolar  Air  in  Cases 
of  Diabetes.  Arthur  P.  Beddard,  Marcus  S.  Pembrey,  and 
Edmund  I.  Spriggs  {Proc.physiol. Soc,  1908,  xxxix — xli;  J.  Physiol.,  37). 
— The  results  and  figures  given  appear  to  show  that  with  a  prolonged 
and  increasing  acidosis  in  severe  diabetes,  a  point  is  reached  in  which 
increased  ventilation  of  the  lungs  occurs,  which  leads  to  a  decrease  of 
the  carbon  dioxide  in  the  :dveolar  air  and  blood,  notwithstanding  that 
the  blood  is  still  capable,  in  spite  of  its  reduced  alkalinity,  of  taking 
up  large  quantities  of  carbon  dioxide.  The  increased  respiration 
is  ascribed  to  the  stimulation  of  the  respiratory  centre  by  acid 
substances,  including  carbon  dioxide  and  other  acids  produced  by 
metabolism,  and  prolonged  acidosis  appears  to  increase  the  sensitiveness 
of  the  centre.  W.  D.  H. 

Influence  of  Diuretics  on  Phloridzin  Diabetes.  Otto  Loewi 
and  E.  Neubauer  {Arch.  exp.  Path.  Pharm.,  1908,  59,  57— 63).— In 
contrast  with  other  diuretics,  the  addition  of  sodium  chloride  does  not 
increase  the  diuretic  action  of  phloridzin,  neither  is  the  amount  of 
sugar  excreted  increased  by  the  administration  of  diuretics. 

W.  D.  H. 

Influence  of  Calcium  on  Diuresis.  Otto  Porges  and  Egon 
PiiiBUAM  {Arch.  exp.  Path.  Pharm.,  1908,  59,  30— 33).— If  calcium 
chloride  is  introduced  into  the  blood  stream,  its  diuretic  action  is  about 
equal  to  that  of  sodium  chloride,  unless  doses  sufficiently  large  to  lower 
the  blood  pressure  are  given.  W.  D.  H. 

Physico-chemical  Considerations  as  to  the  Pharmacological 
and  Toxicological  Actions  of  Mercury.  I.uigi  Sabbatini 
{Biochem.  Zeitsch.,  1908,  11,  294—310). — The  toxic  effects  of  mercury 
on  higher  animals,  just  as  in  the  case  of  bacteria,  as  shown  by  Kriinig 
and  Paul,  depend  on  the  concentration  of  mercury  ions.  Thus,  by 
intravenous  injection  of  sodium  chloride,  bromide,  or  iodide  before  the 
mercuric  chloride,  the  toxic  effect  of  the  latter  is  depressed,  owing  to 
its  decreased  dissociation  due  to  the  presence  of  the  sodium  vsalts.  The 
iodide  is  more  effective  than  the  bx'omide,  and  the  bromide  than  the 
chloride,  the  iodide  and  bromide  of  mercury  both  di.ssociating  less  than 
the  chloride.  The  lesions  due  to  mercury  poisoning  can  also  be 
explained  l)y  the  concentration  of  the  mercury  ions.  These  lesions 
occur  chiefly  in  the  secretory  and  exfi-etory  tracts.  The  concentration 
of  the  ions  in  the  saliva,  for  example,  would  bo  great,  owing  to  tlie 
absence  of  chlorides  and  proteins.  In  the  stomach,  on  the  other  hand, 
the  presence  of  chlorides  and  of  protein  would  depress  the  dissociation 
of  the  chlorides  ;  here  the  distiu-bance  in  merc^ury  poisoning  would 
be  small.  In  tlio  small  intestine,  tlie  chlorides  and  peptones  are  still 
in  largo  quantity,  and  again  tlie  dissociation  would  l)e  small.  vStill  lower 
in  the  intestinal  tract,  owing  to  absorption  of  chlorides  and  products 
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of  tryptic  digestion,  the  dissociation  of  mercury  salts  would  be  greater, 
and  therefore  the  toxic  effects  can  be  observed.  The  lesions  in  the 
kidneys  themselves,  due  to  mercuric  poisoning,  occur  almost  exclusively 
in  the  convoluted  tubules.  Here,  according  to  the  Ludvvig  hypothesis, 
the  urine  is  dilute,  and  becomes  gradually  concentrated  in  the  passages, 
and  here,  also,  the  dissociation  of  the  mercury  salt  and  concentration 
of  the  ions  can  be  great :  hence  the  lesions.  S.  B.  S. 

The  Degradation  of  Carboxylic  Acids  in  the  Animal  Body. 

VII.  The  Formation  of  Acetoacetic  Acid  from  isoValeric 
Acid  by  Perfusion  through  the  Liver.  Ernst  Fkiedmann  {Beitr. 
chem.  Fhysiol.  Path.,  1908,  11,  365—470.  Compare  this  vol.,  i,  421  ; 
ii,  205). — Embden  has  shown  that  isovaleric  acid  is  converted  into 
acetoacetic  acid  by  perfusion  through  the  surviving  liver  : 

CHMeo-CHg-COaH  — >  CHg-CO-CH./COaH. 
To  determine  the  mechanism  of  the  reaction,  perfusion  experiments 
were  carried  out  with  the  following  acids.  tsoValeric  acid,  a-hydi*oxy- 
isovaleric  acid,  /S-hydroxyisovaleric  acid,  pyrotartaric  acid,  and  citra- 
malic  acid.  Of  these,  only  isovaleric  acid  and  the  ^-hydroxy-derivative 
lead  to  the  formation  of  acetone  (and  acetoacetic  acid).  From  these 
results,  the  conclusion  is  drawn  that  the  secondary  carbon  atom  offers 
the  first  point  of  attack,  and  that  the  methyl  group  is  not  first  oxidised. 

S.  B.  S. 

The  Degradation  of  Carboxylic  Acids  in  the  Animal  Body. 

VIII.  The  Behaviour  of  a^iS-Unsaturated  Acids  when 
Perfused  through  the  Liver.  Ernst  Friedmann  [Beitr.  chem. 
Physiol.  Path.,  1908,  11,  371— 375).— Both  dimethylacrylic  and 
crotonic  acids  give  rise  to  acetone  by  perfusion  through  the  liver, 
whereas  citraconic  and  mesaconic  acids  do  not.  The  methyl  group 
here  does  not  offer  the  first  point  of  attack,  but  the  chemical 
change  can  be  best  explained  by  assuming  that  the  addition  of  the 
elements  of  water  at  the  double  linking  first  takes  place  with  the 
formation  of  yS-hydroxy-acids.  Dimethylacrylic  acid,  according  to 
this  hypothesis,  would  be  converted  into  ^-hydroxyisovaleric  acid, 
which  readily  gives  rise  to  acetone  (compare  preceding  abstract). 

S.  B.  S. 

Degradation  of  Carboxylic  Acids  in  the  Animal  Body. 
Henry  D.  Dakin  {Beitr.  chem.  Physiol.  Path.,  1908,  11,  404—405). 
— Friedmann  has  claimed  (see  this  vol.,  ii,  205,  and  also  preceding 
abstracts)  that,  on  degradation  of  carboxylic  acids,  oxidation  takes 
place  first  at  the  /8-carbon  atom  with  the  formation  of  )8-hydroxy- 
compounds.  To  this  Knoop  has  objected,  claiming  that  in  normal 
fatty  acids,  oxidation  generally  takes  place  at  the  a-position,  and  that 
the  formation  of  ;S-hydroxy-derivatives  is  an  indirect  process.  Dakin, 
in  support  of  Friedmann,  shows,  however,  that  ji-butyric  acid  can 
yield  acetone  to  the  extent  of  50%  of  the  theoretical  quantity  when 
oxidised  by  hydrogen  peroxide.  This  reaction  can  be  best  explained 
on  the  assumption  that  a  /3-hydroxy-derivative  is  first  formed. 
Furthermore,  all  other  fatty  acids  of  the  same  series,  up  to  stearic 
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acid,  undergo  a  similar   oxidation.     Octoic  acid  yields  methyl  w-amyl 
ketone ;  lauric  acid,  methyl  7i-nonyl  ketone,  and  stearic  acid,  methyl 
yi-pentadecyl  ketone.     The  reactions  may  be  represented  as  follows  : 
R-CHg-CHg-COgH  — >  R-CH(OH)-CH2-C02H  — > 

K'CO-CHg-COgH  -^  R-CO-CHg. 
Further,  phenylpropionic  acid,  when  administei'cd  to  an  animal, 
yields,  in  addition  to  hippuric  acid,  /5-hydroxyphenylpropionic  acid 
and  acetophenone,  another  example  of  /3-oxidation.  The  reaction  also 
takes  place  in  vitro  when  hydrogen  peroxide  is  employed  as  the 
oxidising  reagent  (see  below).  S.  B.  S. 

The  Oxidation  of  Fatty  Acids.  Franz  Knoop  {Beitr.  chem. 
Physiol.  Path.,  1908,  11,  411 — 414). — Reply  to  Friedmann  on 
question  of  "  ;8-oxidation  "  (see  preceding  abstracts  of  Friedmann  and 
Dakin).  S.  B.  S. 

Oxidation  of  Phenyl  Derivatives  of  Fatty  Acids  by  the 
Animal  Organism  and  by  Hydrogen  Peroxide.  Henry  D. 
Dakin  (/.  Biol.  Chem.,  1908,  4,  419— 435).— After  hypodermic 
injection,  yS-pbenylpropionic  acid  is  broken  down  in  dogs  to 

OH-CHPh-CHa'COaH, 
COPh-CH^-CO^H,  COPhMe,  and  PhCOoH,  the  last  substance  occurring 
in  the  urine  as  hippuric  acid.  /3-Hydroxy-^-phenylpropionic  acid  occurs 
as  the  IfBvorotatory  variety,  in  close  analogy  to  ^;8-hydroxybatyric 
acid.  Benzoylacetic  acid  could  not  be  isolated,  but  its  production  is 
inferred  from  the  occurrence  of  acetophenone  in  the  urine. 

The  oxidation  of  /3-phenylpropionic  acid  and  of  /3-hydroxy-yS-phenyl- 
propionic  acid  by  hydrogen  peroxide  is  very  similar,  acetophenone 
and  benzoic  acid  being  produced ;  the  oxidation  proceeds  slowly  even 
at  37°. 

In  order  to  test  the  hypothesis  that  phenylacetic  acid  owes  its 
resistance  to  oxidation  to  its  combination  with  glycine,  fi-phenyl- 
lirojnonylglycine,  CHgPh'CHg-CO-NH-CHg-CO.^H  (thick  needles, 
m.  p.  114 — 115°,  more  soluble  in  water  than  hippuric  acid)  was 
synthesised.  After  administx-ation  to  dogs,  it  yields,  however,  the 
same  degradation  products  as  phenylpropionic  acid.  G.  B. 

[Physiological]  Action  of  Optical  Isomerides.  III. 
Adrenaline.  Arthur  R.  Cushnv  {J.  Physiol.,  1908,  37,  130 — 138). 
— Neutral  or  ^adrenaline  acts  twice  as  strongly  on  the  blood 
pressure  as  syntlietic  or  r-adrenaline,  and  presumably  also  on  the 
other  organs  affected  by  adrenaline.  From  this  it  is  inferred  that 
(^adrenaline  is  devoid  of  action  on  these  tissues,  and  this  was 
conlirmed  by  the  examination  of  a  partly  isolated  (Z-adi-enaline. 

W.  D.  H. 

Action  of  the  Digitalis  Group  on  the  Kidneys.  D.  Jonescu 
and  Otto  Lokwi  {Arch.  exp.  Path.  Pharm.,  1908,  59,  71  —  82). — Sub- 
stances of  the  digitalis  group  act  as  diuretics  in  doses  insulhcient  to 
raise  the  blood  pressure.  They  act  by  dilating  the  renal  blood- 
vessels, and  this  is  a  specific  effect  on  these  vessels.  W.  D.  H. 
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The  Action  of  Strychnine  on  the  Nerve  Fibres  of  the  Vagus 
to  the  Heart.  V.  Forli  {Chem.  Zentr.,  1908,  i,  1568;  from  Zentr. 
Physiol.,  1908,  21,  823 — 827). — Strychnine  sulphate  sohition  was 
allowed  to  act  on  the  nerve  fibres  of  the  vagus  of  the  heart  in  a  cat  ; 
a  diminution  of  conductivity  and  irritability  of  the  affected  position 
was  observed,  analogous  to  the  action  of  the  same  substance  on  the 
sympathetic  nerve  fibres  in  the  neck.  S.  B.  S. 

Sulphurous  Acid  in  its  Biochemical  Relationship.  Leo 
Grunhut  {Biochem.  Zeitsch.,  1908,  11,  89 — 104). — Theoretical  con- 
siderations are  advanced  as  to  the  reason  of  the  comparative  toxicity 
of  various  solutions  of  sulphites,  and  compounds  with  salts  of 
sulphites.  The  conclusion  is  drawn  that  the  specific  toxicity  of  a 
given  sulphite  solution  depends  on  the  quantity  of  [H.,S03]  +  [S0.2J 
contained  therein.  S.  B.  S. 

Chemistry  of  Phosphorus  Poisoning.  Otto  Porges  and 
Egon  Pribram  (Arch.  exp.  Path.  Pharm.,  1908,  59,  20— 29).— In 
the  phosphorus  liver,  a  smaller  part  of  the  nitrogen  is  in  the  form  of 
protein  than  in  the  normal  liver.  The  lessening  of  hexone  bases 
is  still  more  marked.  On  autolysis,  the  nitrogen  contained  in 
substances  precipitable  by  tannin  is  much  greater  than  in  autolysis  of 
the  normal  liver.  The  nitrogen  split  off  by  hydrochloric  acid  is  raised 
from  10%  (the  normal  number)  to  13%.  How  far  these  changes  are 
due  to  differences  in  ferment  action  is  discussed.  W.  D.  H. 

The  Supposed  Antidotes  to  Alkaloids  and  Artificial  Anti- 
toxins. H.  DoRLENCOURT  (Chem.  Zentr.,  1908,  i,  1568  ;  from  Bull. 
Sci.  Pharm.,  1908,  15,  82— 88).— The  statement  of  Baudran  that 
antitoxins  to  alkaloids  can  be  prepared  by  treating  the  latter  with 
calcium  permanganate  was  submitted  to  experimental  investigation. 
It  was  found  that  a  lethal  dose  of  strychnine,  injected  intra-muscularly 
together  with  the  substance  produced  by  the  action  of  calcium 
permanganate  on  the  alkaloid,  produced  no  toxic  action.  Heating  the 
mixture  to  120°  produced  no  change  in  its  action,  and  it  was  found 
that  manganese  salts,  such  as  the  chloride,  act  as  an  antidote  to 
strychnine.  There  is,  therefore,  no  question  of  a  specific  antitoxin. 
Similar  results  were  obtained  by  intra-cerebi^alar  as  by  intra-muscular 
injections,  and  it  is  suggested  that  manganese  salts  might  be  employed 
as  antidotes  in  therapeutic  practice.  S.  B.  S. 

Cobra  Poisoning  and  Haemolysis.  Ivar  Bang  (Biochem, 
Zeitsch.,  1908,  11,  520— 537).— The  importance  of  lecithin  in  cobra 
poisoning,  as  advanced  by  Kyes  and  others,  is  denied,  and  the 
existence  of  cobra-lecithids  considered  unproved.  Kyes'  cobra- 
lecithid  is  not  a  pure  substance;  it  may  be  a  mixture  of  poison 
and  activator,  or  a  chemical  combination,  but  it  is  quite  uncertain 
what  the  activator  is;  the  mixture  contains  decomposition  products 
of  phosphatides,  fats,  and  soaps.  Lecithin  itself,  prepared  from  egg- 
yolk,  was  found  to  be  wholly  inactive  as  an  activator  to  cobra  venom 
in    producing    haemolysis;    the    same    is   true    for    the    monoamine- 
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phosphatide,  cuorine,  and  the  dianiinophosphatide  of  egg-yolk.  The 
kephalin  fraction  was  found  to  be  active,  but  the  exact  composition  of 
this  fraction  is  uncertain.  Kossel's  protagon,  which  consists  largely 
of  kephalin,  is,  however,  inactive.  W.  D.  H. 
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The  Action  of  the  Zinc  Ion  on  Media  for  Microbes.  Joseph 
Mendel  {Compt.  rend.,  1908,  146,  1290— 1291).— Two  electrodes,  one 
of  ziuc  and  the  other  of  platinum,  were  introduced  into  an  infected 
gelatin  tube,  and  a  current  of  1 — 5  milliamperes  was  passed  through 
the  medium  for  some  minutes.  An  opaque  zone  developed  round  the 
zinc  electrode,  and  the  bacteria  with  which  the  medium  had  been 
infected  grew  well  everywhere,  except  within  this  zone.  S.  B.  S. 

Nutrition  of  Nitrogenous  Bacteria.  Mme.  H^LfeNE  Krze- 
MIENIEWSKA  {^w^/.  Acad.  Sci.  Cracow,  1908,  445 — 448). — The  presence 
of  potassium  salts  are  essential  for  the  nutrition  of  nitrogenous 
bacteria. 

Gerlach  and  Vogel's  statement  {Centr.  Bakt.  Par.,  ii,  10,  636) 
to  the  opposite  effect  is  due  to  the  fact  that  small  amounts  of 
potassium  salts  were  always  present  in  the  media  used  in  these 
experiments.  J.  J.  S. 

Formation  of  Acid  by  the  Diphtheria  Bacillus.  C.  Lubenau 
{Arch.  Hygiene,  1908,  66,  305 — 335). — The  production  of  acid  by 
Loffler's  bacillus  depends  (as  is  well  known)  on  the  presence  of  carbo- 
hydrates in  the  broth  ;  when  the  latter  is  free  from  carbohydrates, 
alkali  is  produced,  but  only  under  lorobic  conditions.  Diphtheroid 
organismn  produce  less  acid  on  the  whole,  and  do  not  form  appreciable 
quantities  of  alkali.  True  diphtheria  bacilli  may  produce  acid,  even 
in  the  absence  of  carbohydrates,  if  grown  in  :i  bouillon  in  which  the 
proteins  have  been  partly  decomposed  by  a  fourteen  days'  growth 
of  Bacillus  coli ;  the  acid  seems  to  be  derived  from  the  proteins. 
The  addition  of  glycerol  to  the  culture  medium  causes  the  diphtheria 
l)a(;illus  to  accelerate  its  production  of  acid  in  the  iirst  few  days,  whilst 
in  the  case  of  diphtheroid  organisms  the  acceleration  does  not  occur 
until  later.  G.  B. 

Part  Played  by  Yeasts  in  the  Aldehydiflcation  of  Alcohol. 
J.  AuousTE  Tkillat  and  tSAUTON  {Compt.  rend.,  1908,  147,  77 — 80. 
Compare  this  vol.,  ii,  015). — Previous  experiments  have  shown  that 
living  yeasts  have  a  greater  effect  in  tlie  formation  of  aldehyde  than 
yeasts  steiilisod  by  heat.  Ro{)etiti()n  of  these  exi)orimonts,  in  which 
the  yeast  was  killed  by  antiseptics,  gave  similar  results,     Tlius,  living 
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yeast  gave  1100  mg.  of  aldehyde  per  100  grams  of  alcohol,  yeast  killed 
by  mercuric  chloride  gave  no  aldehyde,  that  killed  by  formaldehyde 
gave  traces,  whilst  after  sterilisation  by  heating  at  120°,  by  means  of 
salicylic  acid,  and  by  sodium  fluoride,  less  than  100  mg.  of  aldehyde 
were  formed.  Moreover,  increase  in  the  proportion  of  alcohol  present 
lowers  the  yield  of  aldehyde,  the  alcohol  acting  as  an  antiseptic. 
When  yeast  cells  are  killed  by  the  action  of  chloroform  and  shaken 
with  10%  alcohol,  only  traces  of  aldehyde  are  produced,  and  the  clear 
filtrate  produced  when  yeast  is  crushed  in  a  Borrel  apparatus  is 
similarly  inactive.  If  ethyl  alcohol  is  replaced  by  methyl,  propyl, 
butyl,  isobutyl,  or  amyl  alcohol,  the  corresponding  aldehyde  is  never 
formed.  The  proportions  of  aldehyde  and  ethyl  acetate  formed  depend 
on  the  duration|of  the  experiment ;  thus  immediately  after  agitation, 
1100  mg.  of  aldehyde,  but  no  ethyl  acetate,  were  found,  whereas  after 
four  days  the  amount  of  acetate  was  316  mg.,  and  of  aldehyde  less 
than  100  mg.  This  is  probably  to  be  explained  by  the  formation  of 
ethyl  acetate  from  the  acetic  acid  resulting  from  the  oxidation  of  the 
aldehyde  (compare  Kayser  and  Demolon,  Abstr.,  1907,  ii,  714  ;  this 
vol.,  i,  317).  It  is  found,  also,  that  yeasts  accelerate  the  pi-oduction  of 
ethyl  acetate  in  a  solution  of  alcohol  and  acetic  acid. 

The  rapid  disappearance  of  the  aldehyde  previously  described  occurs 
only  under  the  influence  of  living,  not  of  dead,  yeasts. 

The  conclusions  are  drawn  that  the  production  of  aldehyde  reaches 
its  maximum  in  presence  of  the  living  yeast  cell,  that  it  is  not  effected 
by  the  juice  contained  in  the  cell,  and  that  the  phenomenon  is  peculiar 
to  ethyl  alcohol.  E.  H. 

Malic  Acid  in  the  Production  of  Wine.  Malo-lactic  Fer- 
mentations. W.  Mestrezat  (/.  Pharm.  Chim.,  1908,  [vi],  28, 
13 — 20.  Compare  Abstr.,  1907,  ii,  903). — The  malic  acid  of  grape- 
juice  partly  disappears  during  fermentation,  but  no  lactic  acid  is 
formed,  and  the  "  malo-lactic "  fermentation  of  Rosenstiehl  (Rev. 
viticole,  29,  509)  does  not  exist.  During  the  ripening  of  the  wine, 
the  malic  acid  undergoes  a  further  slight  diminution.  G.  B. 

The  Depression  of  Fusel  Oil  Formation,  and  the  Part 
Played  by  Bacteria  in  the  Formation  of  the  Higher  Alcohols 
during  Fermentation.  Hans  Prinqsheim  {Biochem.  Zeitsch.,  1908, 
10,  490 — 497). — If  ammonium  sulphate  is  added  as  a  source  of 
nitrogen,  the  amount  of  amyl  alcohol  formed  from  leucine  is  diminished. 
The  addition  of  500  and  1000  grams  of  the  sulphate  to  2000  litres  of 
mash,  diminished  the  fusel  oil  yield  from  5  to  2  litres ;  the  addition 
of  250  grams  of  salt  caused  a  diminution  to  2*5  litres.  In  the  fusel 
oil,  «-butyl  alcohol  was  found  in  very  appreciable  quantities  when 
ammonium  sulphate  was  added  to  the  mash.  In  the  fusel  oil  obtained 
when  this  addition  was  not  made,  t'sopropyl  alcohol  was  found.  These 
alcohols  are  probably  due  to  the  action  of  bacteria.  S.  B.  S. 

Transformation  of  Starch  in  Plants.  Wl.  Butkewitsch 
{Biochem.  Zeitsch.,  1908,  10,  314— 344).— The  change  of  starch  into 
sugar  which  is  carried  out  by  bark  and  wood  is  due  to  ferment  action, 
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and  the  diastase  was  obtained  in  concentrated  form  by  precipitation 
of  aqueous  extracts  with  alcohol.  The  bark  also  inverts  maltose. 
Various  conditions,  such  as  changes  of  temperature  on  the  activity  of 
the  ferments,  are  described.  W.  D.  H. 

The  Hydrolytic  and  Catalytic  Ferments  Acting  during  the 
Process  of  Ripening  of  Fruit.  Giuseppe  Tallarico  (Chem.  Zentr., 
1908,  i,  1563—1564  ;  from  Arch.  Farm,  sperim.,  1908,  7,  27—48).— 
Bananas  were  employed  for  the  study  ;  from  this  fruit,  gathered  in 
different  stages  of  ripening,  extracts  were  made.  Tlie  catalytic  action 
was  determined  by  investigating  the  action  of  the  extract  on  hydrogen 
peroxide  ;  the  amylolytic,  by  its  action  on  starch;  the  proteolytic,  by  the 
action  on  gelatin,  and  the  inverting,  by  the  action  on  sucrose. 
The  following  enzymes  were  present :  catalase,  invertase,  amylase, 
tyrosinase,  and  a  proteolytic  enzyme.  The  catalytic  action  is  very 
intense  so  long  as  the  fruit  is  green  and  during  ripening  ;  it  weakens 
as  the  fruit  gets  black.  The  amylolytic  action  takes  place  when  the 
fruit  is  green  or  at  the  beginning  of  the  stage  of  ripening ;  it  then 
disappears.  The  inverting  action  is  almost  entirely  absent  during  the 
green  stage,  is  intense  during  ripening,  and  then  gradually  disappears. 
The  proteolytic  action  marifests  itself  during  ripening,  and  then 
probably  gets  weaker.  S.  B.  S. 

Carrotene  from  Carrots  and  the  Substances  which  ac- 
company it.  Hans  Eulee  and  Ebba  Nokdenson  {Zeitsch.  phjsiol. 
Chem.,  1908,  56,  223—235.  Compare  WillstJitter,  Abstr.,  1907,  i, 
865;  Arnaud  Abstr.,  1885,  670;  1886,  711;  1887,  859).— When 
fresh  carrots  are  ground  with  sand,  it  is  found  that  the  expressed 
juice  contains  only  a  portion  of  the  carrotene.  The  following 
sub.stances  have  been  extracted  from  carrots  (23  kilos.)  :  Phosphatides, 
lecithin,  &c.,  13;  daucosterol,  05;  phylosterol,  1 '3  ;  carrotene  and 
xanthophyll,  0"7 ;  oil  of  unknown  composition,  35  grams.  The 
following  method  of  extraction  is  recommended  :  Boil  with  water, 
pi^ess,  dry  in  absence  of  air,  extract  with  carbon  disulphide,  and  then 
with  alcohol.  Distil,  dissolve  in  small  amount  of  light  petroleum,  and 
precipitate  the  phosphatides  with  alcohol.  The  carrotene  and 
xanthophyll  can  be  thrown  down  by  the  addition  of  suitable  salts  to 
the  solution,  and  can  be  separated  by  Willstiitter's  method, 

Daucosterol,  CogH^2^4  C^)"  crybtallises  from  boiling  alcohol  in 
llocculent  masses  consisting  of  microscopic  needles,  m.  p.  283°,  and 
gives  the  Salkowski-Hesse  reaction. 

An  analysis  of  the  purified  phosphatides  gave  the  ratio  N  :  P  =  1  :  0'6. 

When  carrotene  is  oxidised  with  a  small  amount  of  an  acetic  acid 
solution  of  chromic  anhydride,  care  being  taken  that  the  temperature 
does  not  rise  above  30 — 40°,  an  oil,  C^.^Hj^Og  or  C,oir,;„Oy,  which  does 
not  solidify  at  -  10'^  is  obtained.  Phytosteiol  was  not  obtained  when 
the  carrotene  employed  was  quite  free  from  this  compound. 

J.  J.  S. 

The  Endo-  and  Bkto-invertaee  of  the  Date.  A.  E.  Vinson 
(./.  Amer.  Chem.  Soc,  1908,  30,  [vij,  1005).-  -The  invertase  of  the  date 
remains  insoluble  in  all  ordinary  solvents  throughout  the  green  stages. 
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but  becomes  readily  soluble  on  ripening,  that  is,  it  changes  from  an 
endo-  to  an  ekto-form.  The  change  in  the  behaviour  of  the  invertase 
towards  solvents  coincides  very  closely  in  point  of  time  with  the 
passage  of  the  tannin  into  the  insoluble  form.  Evidence  is,  however, 
adduced  to  show  that  the  two  phenomena  are  not  causally  connected ; 
thus  glycerol  will  dissolve  date  invertase  in  presence  of  soluble  tannin, 
but  it  fails  to  extract  invertase  from  green  dates.  Tannin,  however, 
renders  invertase  insoluble  in  water. 

It  does  not  appear  that  the  invei'tase  is  altered  in  changing  fi'om  the 
insoluble  to  the  soluble  form.  The  rates  of  inversion  of  sucrose 
by  equivalent  amounts  of  green  and  of  ripe  date  pulp  are  practically 
identical.  Picric  acid,  chromic  acid,  and  formaldehyde  retard  the 
action  of  green  and  ripe  pulp  to  approximately  the  same  degree.  The 
living  protoplasm  does  not  appear  to  be  directly  connected  with  the 
inversion,  since  neither  ether,  chloroform,  nor  acetone  render  inactive 
the  green  tissue. 

The  author  explains  the  difference  in  solubility  by  supposing  that  in 
the  case  of  the  green  date  the  enzyme  forms  an  insoluble  compound 
with  some  constituent  of  the  protoplasm  ;  on  ripening,  the  protoplasm 
undergoes  profound  change,  and  the  enzyme  is  liberated.  He  examines 
and  rejects  the  alternative  view,  that  the  cell  wall  of  the  green  tissue 
is  semi-permeable,  whilst  that  of  the  ripe  tissue  is  not.  E.  J.  R. 

Transitory  Presence  of  Hydrogen  Cyanide  in  Ferns.  Maurits 
Greshoff  {Pharm.  Weekhlad,  1908,  45,  770 — 773). — The  author  has 
detected  hydrogen  cyanide  in  ferns,  such  as  Gymnogramme  aurea, 
G.  lastrea,  and  G.  athyrium.  The  percentage  varied  between  0'056 
in  very  young  fronds  and  0'006  in  old  fronds,  and  always  diminished 
with  increase  in  the  age  of  the  material  examined.  A.  J.  W. 

Chemical  Examination  of  Ipomoea  purpurea.  Frederick 
B.  Power  and  Harold  Rogerson  {Amer.  J.  Pharin.,  1908,  80, 
251 — 286). — The  chief  constituent  dissolved  by  alcohol  is  a  resin, 
from  which  by  extraction  with  various  solvents  the  following 
substances  were  obtained  :  pentatriacontane,  a  phytosterol  {G.^-^^qO, 
m.  p.  132 — 133°,  [ajo  -32-1°,  probably  identical,  with  sitosterol; 
compare  Abstr.,  1903,  ii,  517),  several  fatty  acids,  a  new  crystalline 
alcohol,  ijmranol,  C23H3g0.3(OH)2,  m.  p.  285 — 290°,  and  a  new  acid, 
termed  ipurolic  acid,  C^3H25(OH)o'C02H,  silky  needles,  m.  p. 
100—101°. 

Ipuranol  yields  an  acetyl  derivative,  m.  p.  160°  (not  analysed);  from 
the  acid,  the  sodium  salt,  C-^^'K.^^{OB.)^'G0.2Nsi,lI.20,  the  silver  salt 
(m.  p.  160°),  the  methyl  ester,  Ci3H25(OH)._,-COoMe,  m.  p.  68—69°,  the 
monomeihyl  ether  of  methyl  ipurolate,  OH*Ci3H25(OMe)*C02Me,  m.  p. 
64 — 65°,  and  the  dipheriylurethane  of  methyl  ipurolate, 

Ci3H25(0-CO-NHPh)o-COoMe, 
m.  p.  96 — 97°,  were  prepared.  By  decomposition  of  the  various  resin 
fractions  with  potassium  hydroxide  and  with  barium  hydroxide,  there 
were  obtained  a  number  of  acids,  including  a-methylbutyric  acid, 
[ajo  +17-95°,  a-h7/droxylauric  acid,  C12H2P3,  m.  p.  69— 70°,  and  pro- 
bably azelaic  acid.  The  drug  also  contains  a  minute  quantity  of  an 
essential  oil.  G.  B. 
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"  Bourgou  "  (Panicum  stagninum) ;  a  Sacchariferous  Grass. 
E.  Perrot  and  Eugene  Tassilly  {Bull.  Soc.  chim.,  1908,  [iv],  3, 
740 — 742). — A  sample  of  this  grass  collected  in  Upper  Senegal  was 
found  to  contain  10%  of  sucrose,  7%  of  reducing  sugars,  calculated  as 
dextrose,  some  emulsin,  but  no  invertase  or  glucosides  capable  of  being 
hydrolysed  by  emulsin.  T.  A.  H. 

Influence  of  Manures  and  Soil  Moisture  on  the  Disposition 
and  Perfection  of  the  Ears  and  the  Club  Shape  of  Gottingen 
Square- head  Winter  V/heat.  W.  Ohlmer  {J.  Landw.,  1908,  56, 
153 — 171  ;  from  Inaug.  Diss.  Gottingeii,  1907). — The  wheat  was 
grown  in  zinc  vessels  and  pots  containing  loam,  with  different 
manures  ;  the  amounts  of  water  were  45%  and  70%  of  the  water 
capacity  of  the  soil. 

It  is  shown  that  the  club  shape  becomes  more  marked  when  the 
nitrogen  supply  is  increased,  whilst  a  high  percentage  of  moisture 
in  the  soil  is  unfavourable.  N.  H.  J.  M. 

The  Storage  and  Transportation  of  Sucrose  in  the  Beet 
(Beta  vulgaris).  Friedrich  Strohmer  (Chem.  Zentr.,  1908,  i, 
1469 — 1470;  from  Oesterr.-ung.  Zeitsch.  Zuckerind.  Landw.,  37, 
18 — 21). — In  the  second  year  of  growth,  at  the  time  of  flowering,  the 
cane  sugar  disappears  from  the  roots,  and  is  employed  for  building  up 
the  parts  of  the  plant  above  the  earth.  At  this  time,  both  in  the 
main  stem  and  in  the  branches,  more  invert  sugar  is  found  than 
sucrose,  so  that  hydrolysis  into  monosaccharides  of  the  latter  first 
takes  place,  when  it  is  transported,  the  hydrolysis  being  followed  by 
re-synthesis.  The  exposure  to  light  has  great  influence  on  the  store 
of  sugar;  plants  which  have  been  kept  in  the  shade  half  the  day 
during  the  whole  period  of  growth  yield  only  one-fourth  to  one-half  as 
much  sugar  as  those  which,  growing  under  otherwise  similar  conditions, 
have  been  exposed  to  full  light  for  the  whole  day.  The  plants  grown 
in  the  shade  yielded  larger  quantities  of  other  products  of  non- 
carbohydrate  nature,  and  had  consequently  considerably  less  technical 
value.  S.  B.  S. 

Manuring     Experiments    with     Calcium     Cyanamide     for 
Potatoes.     Albert   Stutzer   {J.  Landw.,   1908,  56,   141 — 144). — 
The  potatoes   were  grown   on  plots  of    100   square   metres,   without 
Dgenous   manure,   and  with    250,  500,  and   750  grams   of   sodii 


nitrogenous  manure,  and  with  250,  500,  and  750  grams  of  sodium 
nitrate,  "  Stickstoffkalk,"  and  ammonium  sulphate  respectively. 
Sodium  nitrate  gave  lower  yields  than  "  Stickstoffkalk,"  probably 
owing  to  the  large  amount  of  rain  ;  the  percentage  of  starch  was, 
however,  highest  when  sodium  nitrate  was  employed.  The  highest 
yields  per  acre  of  dry  matter  and  starch  were  obtained  on  the  plot 
which  received  500  grams  of  "  Stickstoft'kjilk."  N.  H.  J,  M. 


[Nutritive  Value  of  Non-Proteins  in  Hay.]  INIax  MCller 
{J.  Landw.,  1908,  56,  192—193.  Compare  this  vol.,  ii,  220).— The 
hay  extract  employed  in  the  feeding  experiments  previously  described 
(Abstr.,  1907,  ii,  G45)  contained  r87'X  total  N   by  Jodlbaur's  method 
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a,nd    1*84%  by  Kjeldahl's.      The  results  obtained   with  blood-albnmia 
have  been  confirmed  by  further  determinations.  N.  H.  J.  M. 

Persistence  of  the  Nitrogen  of  Green  Manure  in  a  Light 
Sandy  Soil.  Conrab  von  Seelhorst  {Mitt.  deut.  landw.  Ges.,  1908, 
23,  83 — 89,  139 — 144). — Experiments  with  different  plants  grown 
with  green  manures  in  a  sandy  soil  in  iron  boxes  having  an  area  of 
1  square  metre.  The  nitrogen  in  the  crops  was  determined,  and  also 
the  amount  per  month  and  nitrogen  content  of  the  drainage.  The 
experiments  commenced  in  1904  (compare  ibid.,  1906,  21,  289 — 292, 
295—299). 

The  decomposition  of  green  manure  in  sandy  soil  is  so  rapid  that, 
when  applied  in  October,  half  the  nitrogen  may  be  washed  out  in 
the  drainage  by  February  or  March  when  the  winter  has  been  mild 
and  wet.  When  applied  in  February,  the  decomposition  would  be  still 
more  rapid  ;  the  loss  of  nitrogen  is  then,  however,  reduced  partly  by 
its  being  taken  n^  by  the  growing  crop  and  partly  by  the  amount  of 
drainage  being  diminished. 

The  amount  of  nitrogen  was  determined  in  the  rain  collected  in 
Gbttingen  in  1906,  and  the  following  results  obtained  : 

Rainfall.  NitroE'en.  Rainfall.  NitroKen. 


mm. 

per 

million. 

kg.  per  hec. 

mm. 

per 

million. 

kg.  per  hec 

January.. 

487 

1-40 

0-68 

July  124-1 

0-72 

0-89 

February 

47-9 

1-40 

0-67 

Aiigust ...  79 "3 

1-26 

1-00 

March    .. 

78-3 

0-47 

0-37 

September  59 '7 

1-85 

1-10 

April 

28-9 

0-91 

0-26 

October...  25-1 

1-47 

0-37 

May 

95-6 

1-26 

1-20 

November  53  "1 

0-34 

0-45 

June  

.  84-3 

1-25 

1-05 

December   46-8 

1-41 

0-66 

The  rainfall  for  the  year  was  771-8  mm.,  and  the  total  nitrogen 
8-718  kilos,  per  hectare,  or  1*13  per  million  of  rain  water. 

N.  H.  J.  M. 

Action  of  Organic  Nitrogen  Manures  as  Compared  with 
Sodium  Nitrate.  Max  Popp  {Landw.  Versuchs-Stat.,  1908,  68, 
253 — 300). — Blood  meal  and  horn  meal  in  quantities  containing  (1) 
0-2  and  (2)  0'4  gram  of  nitrogen  in  each  case  were  mixed  with  soil 
(250  grams),  and  the  amounts  of  nitrogen  as  ammonia  and  nitrates 
determined  in  water  extracts  at  the  commencement  and  after  two,  six, 
and  twelve  weeks.  The  following  amounts  of  nitric  nitrogen,  as 
percentages  of  total  N,  were  found  : 

At  commencement.        2  weeks.  6  weeks.  12  weeks. 

Blood  meal  

Horn  meal    


1 

2 

1 

0 

0 

17 

0 

0 

10 

1 

2 

1 

2 

70 

66 

72 

72 

54 

45 

59 

57 

The  amounts  of  ammonia  were  very  small,  except  after  two  weeks, 
when  the  nitrogen  in  that  form  amounted  to  6 — -13%.  Similar  experi- 
ments, in  which  calcium  carbonate  was  also  added,  generally  gave  very 
slightly  higher  results. 

Vegetation   experiments    extending    over    five   or    six    years    are 
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described,  in  wbicli  different  crops  were  grown  successively  in  large 
cylinders  and  manured  with  a  variety  of  organic  manures.  The 
approximate  values  of  the  different  manures  as  compared  with  sodium 
nitrate  were  found  to  be  as  follows  :  blood  meal  and  horn  meal,  70  ; 
fish  meal,  ricinus  meal,  and  meat  meal,  60  ;  Bremer  poudrette  and 
bone  meal,  55  ;  molasses  manure,  40 ;  wool  dust,  25,  and  leather 
meal,  10.  N.  H.  J.  M. 

Gaseous  Compounds  produced  by  the  Decomposition  of 
Calcium  Cyanamide  and  their  Action  on  Plant  Growth. 
Emil  Haselhoff  {Land-.o.  Versuchs-<Stat.,  1908,  68,  189 — 228), — 
Calcium  cyanamide  mixed  with  soil  and  basalt  sand  gave  off  3 "78  and 
4-26%  of  the  total  nitrogen  as  ammonia  in  eight  days.  In  three  days, 
50  grams  of  the  manure  yielded  0'00068  gram  of  hydrogen  phosphide, 
but  no  hydrogen  sulphide,  and  in  the  same  length  of  time  10  grams 
gave  0'0795%  of  acetylene. 

Results  of  experiments  on  germination  in  presence  of  the  different 
gases  make  it  probable  that  the  injurious  action  of  calcium  cyanamide 
is  due  to  free  ammonia  and  perhaps  also  to  hydrogen  phosphide. 
Acetylene  was  found  to  have  no  injurious  action  on  germination. 

Experiments  were  also  made  in  soil  and  water  culture  on  the  action 
of  the  different  gases.  The  results  showed  that  small  amounts  of  free 
ammonia,  hydrogen  phosphide,  and  hydrogen  sulphide  are  injurious  to 
growth.  N.  H.  J.  M. 

Absorption  of  Calcium  Cyanamide  in  Soil.  Hubert  Kappen 
[Landic.  Ver sucks- Stat.,  1908,  68,  301 — 331). — The  absorptive  power 
of  soils  causes  the  decomposition  of  calcium  cyanamide  into  lime  and 
cyanamide.  The  latter  compound  is  also  produced  by  the  action  of 
carbon  dioxide,  and  its  production  is  rapid  when  both  actions  occur 
simultaneously.  The  formation  of  cyanamide  is  favourable  to 
vegetation,  since  it  is  more  readily  attacked  by  bacteria  than  the 
strongly  alkaline  calcium  compound. 

In  soils  of  low  absorptive  power,  the  transformation  of  calcium 
cyanamide  is  slower,  and,  under  these  conditions,  injury  to  germination 
and  plant  growth,  due  to  poisonous  cyanamide  compounds,  may 
occur. 

Tlie  inlluence  of  absorption  is  only  indirect,  conditions  being 
produced  wliich  aie  favourable  to  the  rapid  conversion  of  poisonous 
compounds  into  harmless  substances.  N.  H.  J.  M. 

Factors  which  Influence  the  Manurial  Action  of  Sparingly 
Soluble  Phosphates.  Henkik  G.  Sodeiuuum  {Landw.  Verfiuchs- 
>Slat.,  1908,  68,  433 — 450). — Oats  and  barley  were  grown  in  pots  in  a 
sandy  soil,  deficient  in  nitrogen  and  phosphoric  acid,  manured  with 
did'eront  ])hosphates  in  conjunction  with  nitrogen  in  dilTcrent  forms. 

Oats  manured  with  tricalcium  phospliato  gave  slightly  lower  results 
witii  ammonium  nitrate  and  slightly  higher  results  with  ammonium 
sulphate  tlian  when  sodium  nitrate  was  employed.  In  the  case  of 
barley  manured  with  bono  meal,  aniinoiiiuin  nitrate  caused  a  similar 
depression  as  compared  with  sodium  nitrate,  whilst  ammonium  sulphate 
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reduced  the  yield  46'6%.  A  mixture  of  sodium  nitrate  and  ammonium 
sulphate,  however,  increased  the  yield  (4:*1%)  as  compared  with  sodium 
nitrate  alone.  Tricalcium  phosphate,  ammonium  sulphate,  and 
potassium  sulphate  gave  somewhat  higher  i-esults  (with  oats)  than  when 
potassium  chloride  was  employed,  whilst  bone  meal,  ammonium  sul- 
phate, and  potassium  chloride  gave  distinctly  better  results  (with 
barley)  than  when  potassium  sulphate  was  used. 

Jn  a  subsequent  series  of  experiments,  ammonium  salts  (both  nitrate 
and  sulphate)  in  conjunction  with  tricalcium  phosphate  and  bone  meal 
respectively  considerably  increased  the  yield  of  oats  as  compared  with 
sodium  nitrate.  Barley  manured  with  bone  meal  and  ammonium 
nitrate  gave  higher  results  than  with  sodium  nitrate,  whilst  tricalcium 
phosphate  and  ammonium  nitrate  gave  lower  results.  Both  phosphatic 
manures  (especially  tricalcium  phosphate)  gave  much  lower  results 
with  ammonium  sulphate  than  with  sodium  nitrate.  Addition  of 
equivalent  amounts  of  sodium  carbonate  to  ammonium  sulphate  in 
conjunction  with  bone  meal  inci'eased  the  yield  of  barley,  the  total  pro- 
duce being  then  slightly  higher  (1'1%)  than  with  sodium  nitrate  and  bone 
meal.  In  the  case  of  tricalcium  phosphate,  addition  of  sodium  carbonate 
with  ammonium  sulphate  nearly  doubled  the  yield  obtained  with 
ammonium  sulphate  and  tricalcium  phosphate  ;  the  yield,  however,  was 
.still  more  than  50%  below  that  obtained  with  sodium  nitrate  and 
tricalcium  phosphate. 

Sodium  carbonate  in  conjunction  with  ammonium  sulphate  and 
phosphates  very  slightly  reduced  the  yield  of  oats  as  compared  with 
ammonium  sulphate  and  phosphates  alone. 

The  changes  in  the  physiological  reaction  caused  by  different 
nitrogenous  compounds  will  not  only  vary  Avith  different  plants,  soils, 
and  with  different  amounts  and  kinds  of  the  other  manures  employed, 
but  may  even  be  reversed.  N.  H.  J.  M. 
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Absorption  Bulbs  for  use  with  Bottles  containing  Standard 
Solutions,  &c.  M.  Emmanuel  Pozzi-Escot  {Bull.  Assoc,  chim. 
,Sucr.  Dist.,  1908,  25,  1077). — A  piece  of  apparatus  is  described  which 
may  be  fitted  to  bottles  containing  standardised  alkali  solutions  in 
order  to  prevent  the  entrance  of  carbon  dioxide,  Slc,  to  the  bottle  when 
the  solution  is  drawn  off  into  a  burette.  It  consists  of  a  bulb  provided 
with  a  side-tube  reaching  to  the  bottom  of  the  bulb ;  the  air  enters  by 
this  tube  and,  after  bubbling  through  potassium  hydroxide  solution  or 
other  absorbent  placed  in  the  bulb,  leaves  through  a  tube  at  the  top  of 
the  bulb.  This  tube  is  bent  downwards  so  that  it  can  be  fixed  through 
a  hole  in  the  cork  of  the  bottle.  By  slightly  altering  its  form,  the 
bulb  may  be  used  to  absorb  the  gases  formed  during  fermentation 
experiments,  and  for  other  purposes.  W.  P.  S. 

50—2 
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Replacement  of  Hydrogen  Sulphide  in  Chemical  Analysis. 
Eduard  Donath  {Chem.  Zeit.,  1908,  32,  629—630,  645— 647).— The 
author  recommends  the  process  used  by  Vortmann  chiefly  on  hygienic 
grounds. 

This  process  is,  briefly,  as  follows  :  the  solution  is  made  alkaline 
with  sodium  hydroxide  and  then  heated  with  excess  of  pure  sodium 
sulphide,  which  dissolves  the  metals  of  the  tin  group.  The  insoluble 
matter  is  then  treated  with  dilute  hydrochloric  acid,  which  dissolves 
all  but  the  sulphides  of  those  metals  which  are  precipitated  in  the 
usual  course  with  hydrogen  sulphide ;  cobalt  and  nickel  are  also 
left  undissolved.  For  furthur  details,  Vortmann's  brochure  is  referred 
to. 

In  order  to  prepare  ammonium  sulphide  without  using  a  hydrogen 
sulphide  apparatus,  distillation  of  sodium  sulphide  with  ammonium 
chloride  solution  is  recommended.  L.  de  K. 

Use  of  Certain  Organic  Acids  and  Acid-Anhydrides  for 
the  Standardisation  of  Alkali  and  Acid  Solutions.  Isaac  K. 
Phelps  and  L.  H.  Weed  (Zeitsch.  anorg.  Chem.,  1908,  59,  114 — 119). 
— Experiments  are  recorded  which  show  that  succinic  acid,  succinic 
anhydride,  malonic  acid,  benzoic  acid,  phthalic  acid,  and  phthalic 
anhydride  can  be  used,  with  phenolphthalein  as  indicator,  for  the 
titration  of  sodium  and  barium  hydroxide  solutions  with  the  same 
degree  of  accuracy  as  a  solution  of  hydrochloric  acid  standardised  by 
precipitation  with  silver  nitrate.  H.  M.  D. 

Comparison  between  Succinic  Acid,  Arsenious  Oxide,  and 
Silver  Chloride  for  the  Standardisation  of  Solutions  in 
lodimetry,  Alkalimetry,  and  Acidimetry.  Isaac  K.  Phelps 
and  L.  H.  Weed  {Zeitsch.  anorg.  Chem.,  1908,  59,  120—126. 
Compare  preceding  abstract). — Succinic  acid  can  be  accurately 
employed  for  the  standardisation  of  sodium  thiosulphate  solutions. 
The  authors'  method  consists  in  standardising  a  pure  sodium  hydroxide 
solution  by  means  of  succinic  acid.  This  solution  is  used  to  titrate  a 
solution  of  a  mineral  acid,  a  known  quantity  of  which  is  added  to  an 
excess  of  solution  containing  potassium  iodide  and  iodate.  The  tliio- 
sulphate  solution  is  then  used  to  titrate  the  liberated  iodine.  Results 
quite  as  accurate  as  those  yielded  by  the  estimation  of  iodine  with  a 
standard  arsenious  oxide  solution  are  obtainable.  The  liberation  of 
iodine  by  minei'al  acids  from  an  iodide-iodate  solution  is  not  complete 
in  very  dilute  solution.  H.  M.  D. 

Separation  of  Chlorine,  Bromine,  and  Iodine  by  means  of 
Hydrogen  Peroxide  in  Acid  Solution.  Paul  Jannasch  {J.  pr. 
Chem.,  1908,  [ii],  78,  28— 34).— In  continuation  of  the  study  of  the 
separation  of  the  halogens  by  means  of  hydrogen  peroxide,  a  method 
has  been  worked  out  for  the  quantitative  separation  of  chlorine, 
bromine,  and  iodine  from  each  other.  The  haloid  mixture  is  made 
acid  with  acetic  acid  and  treated  with  hydrogen  peroxide  ;  the  iodine 
is  then  distilled  off  in  a  current  of  carbon  dioxide,   collected  in  an 
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aqueous  solution  of  ammonium  hydroxide  and  hydrazine  sulphate,  and 
estimated  as  described  previously  (Abstr.,  1906,  ii,  194).  The  bromine 
and  chlorine  in  the  distillation  residue  are  separated  and  estimated  as 
before  (Abstr.,  1906,  ii,  894),  with  the  difference  that  the  bromine  is 
collected  in  a  solution  of  sodium,  instead  of  ammonium,  hydroxide 
and  hydrazine  sulphate.  The  analyses  quoted  show  that  the  method 
gives  good  results  for  chlorine  and  iodine,  but  that  bromine  is 
found  slightly  too  low.  G.  Y. 

Detection  and  Estimation  of  Ohlorites  and  Hypochlorites 
in  Chlorates.  Birger  Carlson  and  Julius  Gelhaar  {Chem.  Zeit., 
1908,  32,  604—605,  633 — QSi).— Qualitative  Examination  oj 
Chlorates. — Five  grams  of  the  sample  are  dissolved  in  100  c.c.  of  cold 
water  and  a  drop  of  zinc  iodide-starch  solution  is  added.  If  no 
immediate  blue  colour  is  noticed,  hypochlorites  are  absent.  Two  c.c. 
of  iV/lO  sulphuric  acid  are  now  added,  and  if  there  is  no  immediate 
coloration,  neither  hypochlorites  nor  chlorites  are  present.  These 
directions  must  be  strictly  adhered  to. 

Quantitative  Estimation. — The  following  is  an  outline  of  the  method 
employed :  The  hypochlorite  is  titrated  in  the  usual  manner  with 
arsenious  acid,  the  excess  of  which  is  then  titrated  with  iodine.  To 
another  portion  of  the  solution  is  now  added  the  requisite  amount  of 
arsenic  solution  to  destroy  the  hypochlorite,  and,  after  diluting  to 
250  c.c.  and  heating  to  95°,  the  solution  is  titrated  as  quickly  as 
possible  with  indigo  solution ;  if  neutral  or  alkaline,  the  liquid  should 
be  acidified  faintly  with  dilute  sulphuric  acid.  The  indigo  solution  is 
prepared  by  dissolving  about  6  grams  of  sodium  indigotinsulphonate 
in  a  litre  of  water,  and  should  be  checked  with  a  solution  of  chlorite, 
checked  in  turn  with  standard  iodine  and  thiosulphate.         L.  de  K. 

Estimation  of  Sulphur  in  Iron  and  Steel.  Max  Orthey 
{Zeitsch.  angew.  Chem.,  1908,  21,  1359—1364,  1393— 1399).— The 
followiDg  published  processes  may  be  recommended.  They  are  all 
based  on  the  evolution  of  the  sulphur  as  hydrogen  sulphide  and 
absorption  of  the  latter  in  cadmium  acetate  solution ;  the  cadmium 
sulphide  is  converted  by  means  of  copper  sulphate  into  copper 
sulphide,  which  is  then  burnt  to  oxide  (1,  2,  3,  4),  or  the  cadmium 
sulphide  is  estimated  iodometrically  (5,  6)  : 

(1)  The  sample  is  treated  with  hydrochloric  acid,  D  1'19.  (2)  The 
gases  are  passed  through  a  red-hot  tube.  (3)  The  hydrochloric  acid 
fumes  are  condensed  in  a  little  water,  which  is  afterwards  boiled  to 
expel  any  hydrogen  sulphide.  (4)  A  mixture  of  zinc  and  cadmium 
acetate  is  used.  (5)  An  ammoniacal  solution  of  cadmium  acetate  is 
used.     (6)  An  acetic  acid  solution  is  employed. 

In  the  case  of  steel,  the  following  methods  may  be  used  also: 
(7)  The  sample  is  dissolved  in  dilute  hydrochloric  acid  (1  : 2),  and  the 
gases  passed  through  a  red-hot  tube.  (8)  Acid,  D  1-124,  is  used,  and 
the  gases  ignited.  (9)  The  same,  but  a  mixture  of  dilute  hydrochloric 
acid  (1:2)  and  dilute  sulphuric  acid  (1:4)  is  used  instead.  For 
reference,  analyses  3,  4,  5,  and  6  should  be  used. 
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Good  results  are  obtained  also  by  the  following  methods,  where  the 
sulphur  is  finally  weighed  as  barium  sulphate  :  (a)  The  sample  is 
dissolved  in  strong  hydrochloric  acid,  and  the  heated  gases  are  passed 
through  ammoniacal  hydrogen  peroxide,  (b)  The  sample  is  oxidised 
with  nitric  acid,  D  1'42,  the  nitric  acid  is  expelled  by  excess  of 
hydrochloi'ic  acid,  and  the  ferric  chloride  removed  by  shaking  with 
ether  ;  or  the  ii'on  is  precipitated  with  ammonia,  and,  after  adding 
barium  chloride,  the  ferric  hydroxide  is  i-e-dissolved  by  hydrochloric 
acid,  (c)  The  iron  is  treated  with  copper-ammonium  chloride,  and 
the  residual  matter  oxidised  with  nitro-hydrochloric  acid  and 
potassium  chlorate.  L.  de  K. 

Decomposition  of  Certain  Minerals  and  Industrial  Products 
by  means  of  Sodium  Peroxide  and  Metallic]  Sulphides.  James 
H.  Walton,  jun.,  and  Herman  A.  Sciiolz  {Amer.  Ghem.  J".,  1908,  39, 
771 — 789). — A  method  is  described  for  decomposing  certain  mineral 
substances,  and  is  particularly  applicable  to  sulphide  ores  and  products 
containing  a  large  proportion  of  silica,  such  as  glazes  and  slags.  The 
decomposition  is  effected  by  fusing  the  material  in  a  nickel  crucible 
with  a  mixture  of  sodium  peroxide,  zinc  sulphide,  and  potassium 
persulphate.  In  the  case  of  basic  substances,  such  as  franklinite  and 
chrome  iron  ore,  iron  pyrites  is  added  in  order  to  increase  the 
temperature. 

The  method  yields  accurate  results,  and  is  very  rapid  ;  the  silica  is 
brought  into  solution,  and  therefore  does  not  tend  to  clog  the  filters, 
and  the  use  of  platinum  crucibles  is  obviated.  E.  G. 

Colorimetric  Estimation  of  Phosphorus  in  Steel.  G.  Misson 
[Chem.  Zeit.,  1908,  32,  633). — The  reagents  required  aro  (1)  :  Pure 
nitric  acid,  D  1'2.  (2)  Potassium  permanganate,  8  grams  per  litre. 
(3)  Pure  hydrogen  peroxide,  prepared  by  introducing  gradually  40 
grams  of  sodium  peroxide  into  a  cold  mixture  of  900  c.c.  of  water  and 
100  c.c.  of  nitric  acid.  (4)  Ammonium  vanadate,  prepared  by  dissolving 
2"345  grams  of  the  salt  in  500  c.c.  of  water,  adding  20  c.c.  of  nitric 
acid,  and  diluting,  when  cold,  to  one  litre.  (5)  A  freshly-prepared 
10%  solution   of  ammonium  molybdate. 

One  gram  of  the  sample  is  dissolved  in  20  c.c.  of  reagent  (1),  and 
boiled  and  mixed  with  10  c.c.  of  i-eagent  (2).  After  boiling  a  few 
seconds  longer,  10  c.c.  of  reagent  (3)  are  added  to  redissolve  the 
manganese  precipitate,  then  10  c.c.  of  reagent  (4),  and  the  excess  of 
peroxide  is  removed  by  boiling.  When  cold,  the  liquid  is  diluted  to 
(30 — 65  c.c,  10  c.c.  of  reagent  (5)  aro  added,  and  tlie  whole  is  diluted 
to  800  c.c.  exactly.  After  two  or  throe  miiuites,  the  coloration  is 
compared  with  that  of  a  standard  sample  treated  similarly  ;  the  colour 
is  stable  for  several  days.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Foods.  Emil  Wobner 
{Zeitsch.  Nahr.  Genussin.,  1908,  15,  732 — 734). — According  to  the 
process  described,  the  organic  matter  of  the  food  is  destroyed  by 
heating  with  sulphuric;  and  nitric  acids,  the  phosphoric  acid  is  tlieu 
precipitated  l)y  the  addition  of  ammonium  molybdate  solution,  and  the 
amount  of  phosphoric  acid  in  the  precipitate  is  estimated  volumetrically. 
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From  1  to  5  grams  of  the  dry  sample  are  heated  in  a  flask  with 
5  c.c.  of  concentrated  sulphuric  acid  and  5  c.c.  of  nitric  acid  until  the 
nitric  acid  has  been  expelled  and  fumes  of  sulphuric  acid  are  evolved.  If 
the  remaining  solution  is  dark  in  colour,  a  little  more  nitric  acid 
is  added  and  the  heating  continued.  The  solution  is  cooled,  diluted 
with  20  c.c.  of  water,  boiled  for  a  short  time,  and  filtered  to  remove 
silica  and  any  trace  of  undecomposed  fat.  The  filtrate,  amounting  to 
100  c.c,  is  then  treated  with  30  c.c.  of  50%  ammonia,  heated  to 
a  temperature  of  about  80°,  and  25  c.c.  of  10%  ammonium  molybdate 
solution  are  added.  The  mixture  is  shaken  for  a  short  time  and, 
after  the  lapse  of  fifteen  minutes,  filtered,  and  the  precipitate  washed 
witli  water  by  decantation  until  free  from  acid.  The  filter  is  next 
placed  in  the  flask  containing  the  precipitate,  150  c.c.  of  water  are 
added,  a  measured  quantity  of  Nj'l  sodium  hydroxide  solution  (about 
5  c.c.  more  than  is  required  to  dissolve  the  precipitate)  is  introduced, 
and  the  contents  of  the  flask  are  boiled  until  all  the  ammonia  has  been 
expelled.  The  excess  of  sodium  hydroxide  is  then  titrated  back, 
using  phenolphthalein  as  indicator.  Each  c.c.'of  Nj^  sodium  hydroxide 
solution  is  equivalent  to  0*001268  gram  of  phosphoric  anhydride  or  to 
0-000556  gram  of  phosphorus.  W,  P,  S. 

Estimation  of  Phosphates  in  Urine.  Annibale  Ferraro  {BoU. 
chhn.farvi.,  1908,  47,  399 — 400). — In  the  estimation  of  phosphates  in 
urine  by  Neubauer's  method,  the  uranium  solution  must  be  run  in  in 
drops  throughout,  with  brisk  agitation,  the  solution  to  be  tested  being 
kept  at  the  temperature  of  the  boiling-water  bath.  The  last  reading 
should  be  taken  after  six  to  seven  minutes  of  rapid  stirring.  When 
much  calcium  phosphate  is  present,  it  is  better  to  run  the  solution 
to  be  tested  from  a  burette  into  the  uranium  solution.  Potassium 
ferrocyanide  is  to  be  preferred  to  cochineal  as  an  indicator. 

C.  H.  D. 

The  Dyer  Method  for  the  Determination  of  Plant  Food 
in  Soils.  Frank  T.  Shutt  and  A.  T.  Charron  {J.  Amer.  Chem.  Soc, 
1908,  30,  [iv],  1020). — Experiments  are  recorded  showing  the  effect 
of  (1)  the  time  of  digestion  and  (2)  the  volume  of  the  solvent  in  making 
analyses  of  soil  by  Dyer's  method  (Trans.,  1894,  Q5,  115).  The 
authors  used  a  rich  black  loam  from  the  prairie  at  Tisdale,  Sask., 
described  as  typical  of  large  areas  in  the  Canadian  north-western 
wheat  belt,  and  characteristically  rich  in  nitrogen  and  organic  matter. 
Four  sets  of  determinations  were  made  :  samples  weighing  100  grams 
of  soil  were  extracted  for  («)  seven  days,  {h)  five  hours,  with  1000  c.c. 
of  1  per  cent,  citric  acid,  and  (c)  seven  days,  (d)  five  hours,  with  500  c.c. 
of  1  per  cent,  citric  acid  ;  the  results  were  : 

Seven  day  digestion,  1000  c.c.  solvent  (a) 

,,  500  c.c.         ,,        (c) 

Five  hour  digestion,  1000  c.c.         ,,        (b) 

„  ,,  500  c.c.        ,,       (d) 

A  reduction  in  the  volume  of  the  solvent  has  matei-ially  reduced 
the    percentages  of    phosphoric   acid,   potash,  and  especially  of  limQ 


P205. 

K3O, 

CaO, 

per  cent. 

per  cent. 

per  cent. 

0-02287 

0-03818 

0-5320 

0-01999 

0-03355 

0-2718 

0-01807 

0-03958 

0-5210 

0-01599 

0-03089 

0-2285 
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obtained ;  reduction  in  the  time  of  digestion  has  caused  a  falling  off 
in  the  amount  of  phosphoric  acid,  has  scarcely  affected  the  lime,  and 
not  at  all  the  potash.  It  is  evident  that  the  volume  of  the  solvent  is 
a  more  important  matter  than  the  time  of  digestion,  E.  J.  K. 

Detection  of  Arsenic  in  Urine.  Eenst  Salkowski  {Zeitsch. 
2)hysioL  Chem.,  1908,  56,  95 — 114). — The  paper  is  mainly  concerned 
with  methods  for  oxidising  the  urine  prior  to  the  application  of 
Marsh's  test.  The  method  recommended  is  to  oxidise  the  evaporated 
alcoholic  extract  of  the  urine  by  treatment  with  15  c.c.  of  nitric  acid 
(D  1'4:8),  and  then  to  heat  the  mixture  with  10  c.c.  cf  sulphuric  acid 
in  a  Xjeldahl  flask,  occasionally  adding  0*5  c.c.  of  nitric  acid  until 
oxidation  is  complete.     Various  other  practical  details  are  discussed. 

G.  B. 

lodometric  Estimation  of  Arsenic  and  Antimony  in  the 
Presence  of  Copper.  F.  H.  Heath  (Amer.  J.  Sci.,  1908,  [iv], 
513_519  •  Zeitsch.  anorg.  Chem.,  1908,  59,  87— 93).— The  solution, 
which  must  contain  the  arsenic  or  antimony  in  the  higher  state 
of  oxidation,  is  mixed  with  1 — 2  grams  of  citric  acid  and  then  with 
potassium  iodide  (3  grams  to  50  c.c,  5  grams  to  100  c.c).  The  iodine 
liberated,  which  represents  the  copper,  is  then  titrated  with  standard 
thiosulphate.     The  filtrate  from  the   cuprous  iodide   is  treated  with 

1  c.c  of  bromine  and  boiled  in  order  to  expel  the  iodine,  if  necessary 
with  further  addition  of  bromine,  which  is  then  in  turn  boiled  off 
completely.     The  whole  is  now  diluted   to   100  c.c,  and,  after  adding 

2  grams  of  potassium  iodide,  the  solution  is  boiled  down  to  half  its 
bulk.  When  cold,  any  free  iodine  is  decolorised  with  sulphurous  acid, 
using  starch  as  indicator.  After  diluting  again  to  100  c.c,  iodine 
solution  is  added  until  the  liquid  is  coloured,  and  then  very  dilute 
suljjhurous  acid  to  make  the  colour  disappear.  Excess  of  sodium 
hydrogen  carbonate  is  now  added,  and  the  arsenic  or  antimony  titrated 
with  standard  iodine  in  the  usual  way. 

When  both  arsenic  and  antimony  are  present,  the  copper  estima- 
tion is  not  quite  so  satisfactory.  L.  be  K. 

Parr's  Method  of  Determining  the  Heat  of  Combustion  of 
Coal.  Emil  J.  CoNSTAM  {Zeitsch.  angew.  Chem.,  1908,  21,  1414). 
— Polemical.     A  reply  to  Parr  (this  vol.,  ii,  533).  P.   H. 

Volumetric  Estimation  of  Carbon  Dioxide  and  other  Acids 
in  Air.  H.  Henjukt  and  M.  I^ouyssy  {Coiiipt.  rend.,  1908,  146, 
1100 — 1101). — The  air  is  passed  through  standardised  sodium  or 
potassium  hydroxide  solution,  and  the  latter  is  then  diluted  to  a 
definite  volume.  One-half  is  next  titrated  with  acetic  acid,  using 
phenolphthalein  as  indicator,  and  the  decrease  in  titre  of  the 
solution  multiplied  by  2  is  equivalent  to  the  amount  of  carbon 
dioxide  in  the  air  ;  the  neutral  point  is  reached  when  the  normal 
carbonate  formed  has  been  converted  into  hydrogen  carbonate. 
The  second  half  of  the  solution  is  then  treated  with  barium 
chloride,  and  titrated  with  acetic  acid  without  removiug  the  barium 
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carbonate.  The  quantity  of  alkali  required  to  neutralise  the  total 
acidity  of  the  air  is  thus  obtained,  and  the  amount  of  the  acids  other 
than  carbon  dioxide  may  be  calculated.  W.  P.  S. 

The  Autolysator,  an  Apparatus  for  the  Automatic  Estima- 
tion of  Carbon  Dioxide.  Charles  A.  Keane  and  Harry  Burrows 
(/.  Soc.  Chevi.  Ind.,  1908,  27,  608 — 610). — The  apparatus  is  used 
for  the  automatic  analysis  of  furnace  gases.  The  absorption  of  the 
carbon  dioxide  is  effected  by  means  of  soda-lime,  and  the  pressure 
of  the  gas  before  and  after  the  absorption  is  measured  by  differ- 
ential manometers.  The  gas  to  be  analysed  is  drawn  by  water 
suction  of  constant  pressure  through  two  .similar  capillary  tube.s, 
each  of  which  is  connected  with  a  manometer.  By  interposing 
the  absorbent  substance  between  the  two  capillaries,  the  difference 
in  pressure  due  to  the  absorption  of  the  carbon  dioxide  is  indicated 
on  the  manometer,  provided  that  the  flow  of  gas  be  so  regulated 
that  a  constant  volume  flows  through  the  apparatus.  A  full 
description,  with  diagrams,  of  the  apparatus  is  given  in  the 
original  paper.  W.   P.  S. 

Application  of  the  Cobaltinitrite  Method  to  the  Estimation 
of  Potassium  in  Soils.  W.  A.  Drushel  [Zeitsch.  anorg.  Chem., 
1908,  59,  97—101.  Compare  this  vol.,  ii,  66).— The  method  already 
described  is  applied  to  the  estimation  of  potassium  in  soils.  A  weighed 
quantity  of  soil  is  extracted  on  the  water-bath  with  20%  hydrochloric 
acid.  The  acid  is  then  removed  by  evaporation,  and  the  bases 
separated  by  addition  of  sodium  carbonate  or  ammonia  and  ammonium 
oxalate.  After  removal  of  the  ammonium  salts  and  the  organic 
matter  by  heating  to  redness,  the  residue  is  dissolved  in  water, 
acidified  with  acetic  acid,  and  evaporated  with  excess  of  sodium 
cobaltinitrite.  The  further  procedure  is  exactly  the  same  as  that 
previously  described  {loc.  cit.).  H.  M.  D. 

Estimation  of  Lead  in  Alloys.  W.  Elborne  and  C.  M.  Warren 
{Chem.  News,  1908,  98,  1). — One  gram  of  the  alloy  in  fine  shavings 
IS  put  into  a  flask  with  50  c.c.  of  hydrochloric  acid,  and  a  slow  current 
of  chlorine  is  passed  for  twenty-four  hours.  When  all  is  dissolved  (some- 
timesheatmust  be  applied  towards  the  end),  the  solutionis  transferred  to 
a  small  weighed  porcelain  dish,  evaporated  to  dryness  on  a  water- 
bath,  and  the  residue  cooled  in  a  desiccator. 

The  mass  is  then  treated  repeatedly  with  absolute  alcohol  ;  this 
dissolves  all  the  chlorides  present  except  the  lead  chloride,  which 
is  then  dried  at  100°  for  three  hours  and  weighed.  For  fear  any 
lead  chloride  may  be  lost,  the  tilti-ate  and  washings  are  passed  through 
a  weighed  filter,  which  is  then  also  dried  at  100°.  L.  de  K. 

Rapid  Valuation  of  Pastilles  of  Mercuric  Chloride  and 
Cubes  of  Sodium  and  Potassium  Iodides.  Paolo  Fiora  {Boll, 
chim.  Farm.,  1908,  47,  401 — 402). — The  mercuric  chloride  pastille 
(1  gram)  is  dissolved  in  water,  and  a  solution  of  1'162  grams  of 
potassium  iodide  added.     After  filtering,  a  1%  solution  of  mercuric 
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chloride  is  added,  the  formation  of  a  precipitate  indicating  a  deficiency 
in  the  pastille.  The  quantity  given  allows  a  margin  of  0'05  gram. 
For  1  gram  cubes  of  potassium  and  sodium  iodides,  0-776  and 
0'859  gram  of  mercuric  chloride  are  added  respectively,  a  very  dilute 
solution  of  potassium  iodide  being  used  for  titrating  back. 

C.  H.  D. 

Estimation  of  Cerium  in  the  Presence  of  Other  Rare  Earths 
by  the  Action  of  Potassium  Perricyanide.  Philip  E.  Browning 
and  Howard  E.  Palmeu  {Amer.  J.  A'ci.,  1908,  [iv],  26,  83 — 84; 
Zeitsch.  anorg.  Chem.,  1908,  59,  71 — 73). — To  a  measured  portion  of 
the  cerous  sulphate  (containing  about  O'l  gram  of  cerium),  which  may 
contain  also  the  sulphates  of  the  other  rai-e  earths,  are  added  20  c.c.  of 
2%  ferricyanide  solution,  and  then  a  .slight  excess  of  aqueous  potassium 
hydroxide.  The  precipitate  is  filtered  off,  and  the  filtrate  and  washings, 
amovinting  to  about  200  c.c,  are  slightly  acidified  with  dilute  sulphm-ic 
acid,  and  the  ferrocyanide  formed  by  the  reducing  action  of  the  cerous 
salt  is  then  titrated  as  usual  with  standard  permanganate  ;  2  mols.  of 
f errocyanide  =  1  mol.  of  cerous  oxide.  L.  de  K. 

Estimation  of  Iron  and  Vanadium  in  the  Presence  of  Each 
Other.  Graham  Edgar  {Amer.  J.  Sci.,  1908,  [iv],26,  79—82  ;  Zeitsch. 
anorg.  Chem.,  1908,  59,  74 — 78). — The  process  is  based  on  Ihe  fact 
that  ferric  iron  is  reduced  to  the  ferrous  state  both  by  the  action 
of  sulphur  dioxide  and  amalgamated  zinc,  but  in  the  case  of  vanadic 
acid,  the  reducing  action  of  sulphur  dioxide  goes  as  far  as  V2^4  ^^'Y' 
but  that  of  zinc  to  ^2^2-  '^^^  difference  in  permanganate  used  for 
re-oxidation  after  reduction  with  sulphur  dioxide  and  the  second 
i-eduction  with  zinc  is  a  measure  for  the  amount  of  vanadium  present. 

The  solution  is  satui-ated  with  sulphur  dioxide,  a  few  c.c.  of  dilute 
sulphuric  acid  are  added,  and  the  liquid  boiled  in  a  current  of  carbon 
dioxide  free  from  air.  When  all  the  sulphur  dioxide  has  been 
removed,  the  llask  is  cooled  rapidly,  and  the  licjuid  titrated  with 
standard  permanganate  until  the  colour  changes  from  blue  to  yellowish- 
green  ;  the  liquid  is  then  heated  to  70 — 80"^,  and  the  titration  con- 
tinued. The  liquid  is  now  passed  through  a  column  of  amalgamated 
zinc  contained  in  a  long  Jones'  reductor,  being  preceded  by  150  c.c.  of 
hot  dilute  2.1%  sulphuric  acid.  After  washing  the  zinc  with  100  c.c. 
of  the  acid  and  then  with  200  c.(;.  of  water,  the  contents  of  tbe 
receiving  flask  (into  which  some  i)ure  ferric  sulphate  liad  been  intro- 
duced, and  which  has  been  kept  cool)  are  mixed  with  syrupy  pho.s- 
phoric  acid  and  titrated  with  permanganate  until  the  reaction  is  nearly 
at  an  end  ;  the  temperature  is  then  raised  to  70 — 80°,  and  the  titration 
continued.  L.  DK  K. 

Simultaneous  Volumetric  Estimation  of  Iron  and  Vanadium 
[in  Ferro- Vanadium].  T.  VVakynbki  and  Ji.  Mdivani  [Ami.  Chim.. 
anal.,  1908, 13,  210 — 212). — Three  to  four  grams  of  the  alloy  are  treated 
several  times  with  nitrohydrochloric  acid  and  nitric  acid  and  evaporated 
to  dryness,  and  the  residue  is  boiled  with  dilute  nitric  acid  and  filtered 
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off  from  any  silica.  The  filtrate  is  then  evaporated  with  addition  of 
hydrogen  peroxide,  and  then  again  several  times  with  sulphuric  acid 
to  expel  the  nitric  acid.  The  mass  is  then  dissolved  in  very  dilute 
sulphuric  acid,  and  diluted  to  500  c.c.  ;  100  c.c.  are  taken  for  the 
estimation  of  the  vanadic  acid  only  by  Bunsen  and  Mohr's  method 
(distillation  with  hydrochloric  acid,  collecting  the  distillate  in  potass- 
ium iodide,  and  determining  the  iodine  liberated).  Another  100  c.c. 
are  then  taken  for  the  joint  estimation  of  the  ferric  oxide  and 
vanadic  acid  by  the  authors'  stannous  chloride  method  (compare  this 
vol.,  ii,  636).  L.  de  K. 

Estimation  of  Chromium  as  Silver  Chromate.  Frank  A, 
GoocH  and  L.  H.  Weed  {Amer.  J.  Sci.,  1908,  [iv],  26,  85—86  ;  Ztitsch. 
anorg.  Chem.,  1908,59,  87 — 93). — Chromium  in  the  state  of  chromate 
or  dichromate  may  be  accurately  estimated  by  adding  to  the  solution 
an  excess  of  silver  nitrate,  then  a  slight  excess  of  ammonia,  and  finally 
acetic  acid  to  slightly  acid  reaction.  The  silver  chromate  is  collected 
on  a  Gooch  filter,  washed  tirst  with  a  dilute  solution  of  silver  nitrate 
to  remove  any  .soluble  impurities,  and  then  with  small  portions  of 
water,  20 — 30  c.c.  iu  all.  The  precipitate  may  be  dried  at  135°,  or 
gently  over  a  naked  flame.  L.  de  K. 

Estimation  of  Tungstic  Acid  and  its  Separation  from  other 
Substances  by  means  of  a  Mixture  of  Chlorine  and  Sulphur 
Chloride.  FRANgois  Bourion  {Compt.  rend.,  1908,  146,  1102—1101:). 
— It  has  been  shown  previously  (Abstr.,  1904,  ii,  341)  that 
tungsten  trioxide  when  heated  strongly  in  a  mixture  of  chlorine  and 
sulphur  chloride  yields  volatile  oxychlorides,  and  the  method  now 
proposed  is  based  on  this  reaction  ;  it  is  applicable  to  the  estimation 
of  tungsten  trioxide  in  sodium  tuugstate,  silicotungstic  acid,  &,c.  A 
portion  of  the  sample  is  placed  iu  a  porcelain  or  silica  boat,  and  is 
then  heated  in  a  glass  tube  thi'ough  which  a  current  of  chlorine  con- 
taining a  little  sulphur  chloride  is  passed.  The  volatile  substances 
are  collected  in  a  receiver  containing  water,  and,  when  the  operation  is 
at  an  end,  the  contents  of  the  receiver  are  evaporated  with  nitric  acid, 
heated  to  remove  sulphuric  acid,  the  residue  is  taken  up  with 
ammonium  nitrate  solution,  and  the  tungsten  trioxide  is  collected  on  a 
filter  and  weighed.  If  any  of  the  oxychloride  condenses  on  the  sides 
of  the  glass  tube,  the  latter  may  be  rinsed  with  ammonia  and  the 
solution  added  to  the  contents  of  the  receiver.  The  silica  may  be 
recovered  by  extracting  the  contents  of  the  boat  with  water  and 
weighing  the  residue.  W.  P.  S. 

A  New  Method  of  Separation  of  SiHca  and  Tungsten 
Trioxide.  Edouard  Defacqz  {Compt.  rend.,  1908,  146, 
1319 — 1320.  Compare  Abstr.,  1907,  ii,  475;  Marignac,  Ann.  chim. 
Phys.,  1864,  [iv],  3,  9  ;  Friedheim,  Henderson,  and  Pinagel,  Abstr., 
1905,  ii,  614;  Bourion,  preceding  abstract). — This  is  based  on  the 
facts  that  silica  is  unattacked,  but  tungsten  trioxide  is  reduced  by 
hydrogen  at  600 — 900°  either  to  lower  oxides  or  to  the  metal,  and 
that  the  latter  are  converted  by  chlorine  into  the  volatile  hexachloride 
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or  oxychlorides.  The  mixture  of  silica  and  tungsten  trioxide  con- 
tained in  a  boat  is  heated  to  redness  in  a  current  of  hydrogen.  When 
the  reduction  is  complete,  the  boat  is  introduced  into  a  glass  tube  bent 
so  as  to  admit  of  the  condensation  of  volatile  products,  and  heated  in 
a  curx'ent  of  dry  chlorine.  If  the  reduction  has  been  complete  and  all 
the  air  has  been  expelled,  a  mixture  of  tungsten  hexachloride  and  oxy- 
tetrachloride  is  volatilised,  otherwise  the  product  consists  of  a  mixture 
of  the  red  and  yellow  oxychlorides. 

The  receiver  is  washed  out  with  dilute  ammonia,  and  the  tungsten 
estimated  in  one  of  the  known  ways.  The  siHca  remains  in  the  boat, 
and  should  be  quite  white ;  it  should  give  no  colour  reaction  when 
fused  with  potassium  hydrogen  sulphate. 

The  method  is  generally  applicable  to  mixtures  of  two  oxides,  only 
one  of  which  is  reduced  by  hydrogen  to  a  metal,  forming  with  chlorine 
a  volatile  chloride.  E.  H. 

Tables  for  Converting  Percentages  of  Alcohol  by  Volume 
into  Percentages  by  Weight.  A.  Blondeau  {Bull.  Assoc,  chim. 
Sucr.  Dist.,  1908,  25,  1032— 1045).— The  tables  given  show  the 
weights  of  alcohol  corresponding  with  volumes  of  alcohol  as  determined 
by  Gay-Lussac's  hydrometer  in  mixtures  of  alcohol  and  water  containing 
from  1  to  100%  of  alcohol  bv  volume  at  any  temperature  between 
0°  and  30°  *  W.  P.  S. 

Estimation  of  Alcohol  and  Extract  in  Spirits  by  means  of 
the  Refractometer.  Joseph  Eace  (/.  Soc.  Chem.  Ind.,  1908,  27, 
547 — 548). — A  table  is  given  showing  the  refractive  indices  of 
mixtures  of  alcohol  and  water  containing  from  1  to  100%  of  alcohol, 
the  indices  being  given  for  each  difference  of  1%.  Using  this  table,  it 
is  possible  to  estimate  the  quantity  of  alcohol  and  extract  in  a  spirit. 
The  refractive  index  of  the  spirit  is  taken  at  a  temperature  of  15  "5°, 
and  also  that  of  the  liquid  obtained  by  evaporating  25  c.c.  of  the  spirit 
almost  to  dryness  and  diluting  the  residue  to  the  original  volume. 
The  difference  between  these  results  is  due  to  the  alcohol  and  other 
volatile  constituents,  and  the  difference  between  the  refractive  index  of 
the  extract  and  that  of  water  is  due  to  the  extractive  matters  con- 
tained in  the  spirit.  W.  P.  S. 

Messinger  and  Vortmann's  Method  of  Estimating  Phenols. 
Separation  of  Salicylic  Acid.  J.  Ijougault  (Compt.  rend.,  1908, 
146,  1403 — 1405). — The  violet-red  compound  obtained  by  Messinger 
and  Vortmann  (Abstr.,  1889,  1150)  by  the  action  of  iodine  and 
potassium  hydroxide  on  phenol,  and  formed  in  these  authors'  method 
of  estimating  plienol  (Abstr.,  1890,  1473),  is  not  a  di-iodoiodoso- 
benzene,  CijHglg'OI,  but  a  mixture  of  2:4:  0-tri-iodophenol  with  the 
red  .substance  obtained  by  Lautemann  {Annalen,  1861,  120,  309),  and 
shown  by  Benzinger  aud  Kammerer  (Abstr.,  1878,  574)  to  be 
tetraiododiphenylenequinone. 

Similarly,  the  substance  obtained  by  Messinger  and  Vortmann 
from  salicylic  acid  is  a  mixture  of  the  same  red  substance  with 
potassium  3  : 5-di-iodosalicylate.     The  extreme  insolubility  of   Laute- 
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mann's  red  substance  furnishes  a  means  of  estimating  and  separating 
salicylic  acid.  For  example,  a  mixture  of  O'l  gram  of  salicylic 
acid  and  0*2  gram  of  cinnamic  acid  is  dissolved  in  50  c.c.  of  water  and 
1  gram  of  sodium  carbonate.  Excess  of  iodine  is  added,  the  whole 
heated  on  the  water-bath  for  twenty  minutes,  and  finally  boiled  for 
ten  minutes  under  reflux,  iodine  being  added  from  time  to  time 
to  ensure  excess  being  present.  The  latter  is  removed  by  sodium 
sulphite,  and  the  precipitate  collected  on  a  Gooch  crucible.  The 
weight  multiplied  by  138/344  gives  the  weight  of  salicylic  acid. 

Lautemann's  red  substance  is  produced  by  the  action  of  iodine 
on  a  solution  of  2:4:  6-tri-iodophenol  in  sodium  carbonate. 

J.  C.  C. 

Estimation  of  Orcinol  in  Orchella  "Weed."  Henry  Edgar 
Watt  {J.  Soc.  Chem.  Ind.,  1908,  27,  612).— The  following  method  of 
estimating  orcinol  in  Orchella  weed  (the  name  usually  given  to  the 
lichen  Rocella  tinctoria)  is  given.  Two  grams  of  the  powdered  lichen 
are  mixed  in  a  mortar  with  2  grams  of  sodium  carbonate,  and  water 
is  then  added  gradually  until  the  mixture  has  a  volume  of  100  c.c. 
After  being  stirred  occasionally  for  twenty  minutes,  the  mixture 
is  poured  on  a  filter,  and  50  c.c.  of  the  filtrate  are  treated  with 
an  excess  of  standardised  sodium  hypochlorite  solution.  An  excess 
of  iVyiO  arsenious  acid  solution  is  immediately  added,  and  the  excess 
is  titrated  back  with  sodium  hypochlorite  solution,  using  as  indicator 
starch-iodide  solution  acidified  with  acetic  acid.  The  sodium  hypo- 
chlorite solution  must  be  standardised  on  pure  orcinol.  Four  samples 
of  orchella  weed  from  the  Seychelles  were  found  to  contain  ir5%, 
1-6%,  8  8%,  and  9-3%  of  orcinol  respectively.  In  addition  to  the 
instantaneous  reaction  between  orcinol  and  sodium  hypochlorite  on 
which  the  above  method  is  based,  a  secondary  and  slower  reaction 
appears  to  take  place,  and  is  not  completed  within  twenty-four 
hours.  W.  P.  S. 

Estimation  of  Sugar.  Ivar  Bang  [Biochem.  Zeitsch.,  1908,  11, 
538 — 540). — Further  details  of  the  author's  method  are  given,  and 
Jessen-Hansen's  remarks  on  the  theory  of  the  reaction  criticised. 

W.  D.  H. 

Detection  of  Dextrose  in  Urine.  Andreas  Otto  {Pharm. 
Weekblad,  1908,  45,  809— 813).— Kowarsky's  phenylhydrazine  test 
may  be  recommended,  but  the  precipitate  should  be  recrystaliised  from 
alcohol  in  order  to  obtain  the  typical  crystalline  form  of  the  glucosazone  ; 
a  slight  excess  of  acetic  acid  does  not  influence  the  result.  A  i-apid 
crystallisation  does  not  affect  the  nature  or  the  size  of  the  crystals. 
Two  minutes  boiling  with  the  reagent  is  not  necessary,  although 
desirable ;  addition  of  sodium  chloride  is  not  always  necessary.  The 
reaction  with  alkaline  bismuth  solution  (Nylander's  test)  is  accelerated 
and  rendered  more  delicate  by  adding  a  few  drops  of  platinic  chloride, 
but  attempts  to  make  this  a  quantitative  process  by  measuring  the 
volume  of  the  precipitate  utterly  failed,  although  there  is  no  doubt 
as  to   the  complete   elimination  of  the    dextrose.     The   addition    of 
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platinic  chloride  is  particularly  of  service  if  the  phosphates  have  not 
been  removed  previously. 

The  ordinary  Fehling  test  for  sugar   is  not   influenced  by  platinic 
chloride.  L.  de  K. 


Detection  of  Sucrose.  M.  Emmanuel  Pozzi-Escot  {Bull.  Assoc, 
chim.  Sucr.  Bist.,  1908,  25,  1078). — A  portion  of  the  solution  under 
examination  is  placed  in  a  test-tube,  and  about  10  c.c.  of  concentrated 
sulphuric  acid  are  then  introduced,  the  test-tube  being  inclined  so 
that  the  two  liquids  do  '.ot  mix.  If  sucrose  is  present,  a  coloured 
ring  appears  at  the  junction  of  the  liquids;  the  ring  is  red  below  and 
yellow  above.  The  test  will  detect  the  presence  of  0  00005  gram  of 
sucrose.  The  reaction  is  also  given  by  other  carbohydrates,  but  it  is 
most  sensitive  in  the  case  of  sucrose.  W.  P.  S. 


Detection  of  Glycuronic  Acid  by  B.  ToUens'  Method  in  Human 
Urine.  Karl  Tollens  {Zeitsch.  jjht/siol.  Chem.,  1908,  5Q,  115 — 116. 
Compare  B.  Tollens,  this  vol.,  ii,  639). — To  5  c.c.  of  urine,  0-5  c.c.  of 
a  1%  alcoholic  solution  of  naphtharesorcinol  and  5  c.c.  of  hydrochloric 
acid  (D  1*19)  are  added  ;  the  solution  is  boiled  for  one  minute  over 
a  small  flame,  left  for  four  minutes,  cooled,  and  extracted  with 
ether.  When  glycuronic  acid  is  present,  the  ether  is  coloureti 
intensely  blue,  and  when  examined  spectx'oscopically,  shows  a  band 
near  the  sodium  line.  G.  B. 


Estimation  of  Tartaric  Acid  in  Argol  and  Wine  Lees. 
M.  Emmanuel  Pozzi-Escot  {Compt.  rend.,  1908,  146,  1031—1032; 
Ann.  chim.  anal.,  1908,  13,  266 — 269;  JJull.  Soc.  chim.  Belg.,  1908, 
22,  218—221  ;  Bull.  Assoc,  chim.  Sucr.  Dist.,  1908,  25,  964—967). 
— The  method  proposed  depends  on  the  insolubility  of  barium  tar- 
trate in  alcohol,  and  on  the  solubility  of  barium  bromide  in  this 
medium.  A  weighed  quantity  of  about  1  gram  of  the  sample  is 
treated  with  an  excess  of  potassium  carbonate  solution,  and  the  mixture 
is  boiled  and  diluted  to  a  volume  of  100  c.c.  Twenty-five  c.c.  of  this 
solution  are  acidified  with  hydrochloric  acid,  boiled  to  remove  carbon 
dioxide,  and  then  rendered  alkaline  with  ammonia.  Forty  c.c.  of 
iV/10  alcoholic  solution  of  barium  bromide  and  about  75  c.c.  of  95% 
alcohol  are  added,  the  mixture  is  stirred,  and  the  precipitate,  con- 
sisting of  barium  tartrate,  is  collected  on  a  filter  and  washed  with 
alcohol.  Tlio  precipitate  may  then  bo  converted  into  barium  sulphate 
and  weighed  as  sucli,  tlie  tartrate  being  calculated  from  the  weight  of 
sulphate  found,  or  the  excess  of  barium  bromide  may  be  estimated  in 
the  filtrate.  For  thi.s  purpose,  the  filtrate  is  diluted  with  water, 
ammonium  oxalate  is  added,  the  barium  oxalate  is  collected  on  a  filter, 
washed  with  dilute  ammonia,  then  decomposed  with  hot  dilute 
sulphuric  acid,  and  the  oxalic  acid  in  the  solution  titrated  with 
potassium  permanganate  solution.  'J"ho  difference  between  the 
(juantity  of  liarium  bromide  added  and  that  found  as  oxalate  in  the 
filtrate  is  equivalent  to  the  tartaric  acid  in  the  .sample.         \V.  P.  S. 
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Viscosity  and  Lubrication.  Charles  F.  Mabery  and  J.  Howard 
Mathews  {^J.  Amer.  Chem.  Soc,  1908,  30,  992— 1001).— The  viscosity 
of  lubricating  oils  is  usually  regai'ded  as  a  standard  of  quality,  but 
probably  does  not  afford  a  trustworthy  indication  of  the  comparative 
durability  of  oils  differing  widely  in  composition.  If  the  viscosity 
constant  is  supplemented  by  chemical  data  and  frictional  durability 
tests,  it  may  no  doubt  be  depended  on  as  giving  accurate  information 
for  commercial  purposes.  A  large  number  of  hydrocarbons  obtained 
by  the  fractional  distillation  of  petroleum  have  been  examined,  and  a 
series  of  frictional  tests  have  been  carried  out  with  them  in  comparison 
with  castor,  sperm,  and  rape  oils. 

The  lubricating  value  depends  on  the  temperature  reached  during 
the  frictional  test,  the  degree  of  friction,  and  the  time  for  which  the 
oil  continues  to  lubricate.  The  durability  of  the  individual  hydro- 
carbons increases  with  decrease  in  hydrogen,  and  in  a  similar  ratio  to 
the  increase  in  specific  viscosity.  A  hydrocarbon  of  the  series  C,jH.^,i  _^ 
was  found  to  be  more  efficient  in  reducing  friction  than  castor,  sperm, 
or  rape  oil.  It  was  equal  to  sperm  oil  in  temperature  and  coefficient 
of  friction,  and  superior  to  castor  and  rape  oils  in  durability. 

With  regard  to  the  comparative  value  of  the  various  series  of  hydro- 
carbons in  petroleum  from  which  lubricating  oils  are  prepared,  those  of 
the  CnHjn^g  series  have  a  low  lubricating  value.  Lubricating  oils  from 
Pennsylvania  petroleum  consist  chiefly  of  the  C,iH274  and  CjiHgn-g 
series,  whilst  those  from  the  heavier  oils  are  composed  largely  of 
hydrocarbons  of  the  Qn^^^n-'i  ^^d  ^nXi^n-i  series. 

Comparative  examination  of  distillates  from  South  American  and 
Pennsylvania  petroleums  has  shown  that  neither  sp.  gr.  nor  b.  p.  can 
be  depended  on  as  indicating  the  lubricating  value  unless  the  source 
of  the  oil  is  known. 

Nothing  is  at  present  known  as  to  the  constitution  of  the  series  of 
hydrocarbons^ in  lubricating  oils.  E.  G. 


Analysis  of  Hyposulphites  and  their  Compounds  with 
Formaldehyde.  W.  F.  Greaves  {J.  Soc.  Dyers,  1908,  24,  195—196). 
— For  the  estimation  of  formaldehyde  in  the  formaldehyde  compound 
of  sodium  hyposulphite,  the  method  described  by  Cross,  in  which  the 
compound  is  heated  with  chromic  acid,  is  recommended  as  being  trust- 
worthy. A  Lunge's  nitrometer  is  employed  for  measuring  the  carbon 
dioxide  produced.  The  inner  tube  of  a  Lunge  bottle  is  tilled  with 
5  c.c.  of  cold  saturated  chromic  acid  solution,  and  10  c.c.  of  a  10% 
solution  of  the  compound  under  examination  are  placed  in  the  part  of 
the  bottle  suri-ounding  the  tube.  The  bottle  is  then  connected  with  the 
nitrometer,  the  contents  of  the  bottle  are  mixed  and  gently  heated 
until  the  mixture  just  boils,  the  bottle  is  next  cooled  by  placing  it  in 
cold  water,  and,  at  the  end  of  one  hour,  the  volume  of  the  carbon 
dioxide  is  read  off ,  the  usual  corrections  for  temperature,  pressure,  <fec., 
being  made.  The  method  described  by  Knecht  and  Hibbert  (Abstr., 
1907,  ii,  907)  for  the  estimation  of  sodium  hyposulphite  can  be  applied 
to  the  analysis  of  hyposulphite  compounds  which  are  not  decomposed 
by  water.  W.  P.  S. 
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Polin's  Method  for  Separating  Acetone  and  Acetoacetic 
Acid  in  Urine.  T.  Stuart  Hart  {J.  Biol.  Chem.,  1908,  4,  473—476. 
Compare  Abstr.,  1907,  ii,  588). — Folin's  method  was  found  to  be  a  valu- 
able one.  In  cases  where  acetone  is  excreted,  the  amount  is  far  more 
constant  than  that  of  acetoacetic  acid.  If  the  total  amount  of  the 
two  substances  increases,  the  increase  is  largely  due  to  the  acetoacetic 
acid.  W.  D.  H. 

Separation  of  Ammonia  and  Amines  by  means  of  Boiling 
Absolute  Alcohol.  Jean  Bertheaume  {Compt.  rend.,  1908,  146, 
1215—1217;  J.  Pharm.  Chim.,  1908,  28,  8—13.  Compare  Jarry, 
Abstr.,  1899,  ii,  738 ;  Brochet  and  Cam  bier.  Bull.  Soc.  chim., 
[iii],  •'  13,  533). — In  order  to  determine  the  trustworthiness  of  the 
method  of  separating  amine  hydrochlorides  by  means  of  boiling 
absolute  alcohol,  the  author  has  determined  the  solubilities  of 
methylamine  hydrochloride,  ammonium  chloride,  and  a  mixture  of 
the  two  in  this  solvent.  The  amine  hydrochloride  was  prepared 
from  bromoacetamide,  and  purified  from  ammonia  by  yellow  mercuric 
oxide. 

The  quantities  of  the  salts  dissolved  separately  were  determined  by 
evaporation  of  the  solutions  and  desiccation  at  110°;  in  the  case  of  the 
mixture  of  the  two  salts,  Fran9ois'  method  of  analysis  (Abstr.,  1907, 
ii,  503)  was  employed.     The  values  obtained  were  : 

100  grams  absolute  alcohol  at  82°  dissolve  2301  grams  NHgMeCl. 

100  „  „  y. 

100 

100 
100 

From  these  results,  it  is  obvious  that  the  solubility  of  each  salt 
in  boiling  alcohol  is  increased  in  the  presence  of  the  other,  that  when 
a  mixture  of  methylamine  and  ammonium  hydrochloi'ides  is  extracted 
with  boiling  alcohol  the  two  salts  are  dissolved  in  the  proportion  11:1, 
and  that  on  cooling  to  0°  the  solution  deposits  1-616  grams  of 
ammonium  chloride  per  19  grams  of  methylamine  hydrochloride, 
that  is,  a  mixture  containing  85%  of  the  latter  salt. 

Employing  Franc^ois'  method  of  analysis,  the  author  finds  (1)  that 
if  a  satui^ated  aqueous  solution  of  pure  methylamine  hydrochloride  is 
saturated  with  ammonium  chloride  at  15°,  the  product  deposited  on 
evaporation  contains  9-2%  of  the  latter  salt  ;  (2)  that  the  crystals 
first  deposited  by  a  boiling  alcoholic  solution  of  Brochet  and  Cambier's 
crude  methylamine  hydroclilorido  contain  10-8%  of  ammonium 
chloride,  and  (3)  that  a  saturated  solution  of  ammonium  and  methyl- 
amine hydrochlorides  in  boiling  absolute  alcohol  deposits,  on  cooling, 
crystals  containing  8-5%  of  ammonium  chloride. 

These  results  are  contrary  to  the  general  opinion  tliat  ammonium 
chloride  is  insoluble  in  saturated  aqueous  or  alcoholic  solutions  of 
methylamine  hydrochloride. 
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The  conclusion  is  drawn  that  the  method  of  separation  is  of  very 
little  use.  E.  H. 

A  Rapid  and  Delicate  Method  of  Detecting  Bile-pigments  in 
Urine.  Williaai  Macadie  {Pharm.  J.,  1908,  [iv],  26,  686).— A 
modification  of  Gmelin's  test.  The  urate  precipitate,  produced  by 
adding  a  saturated  solution  of  calcium  chloride  to  the  faintly  acid 
urine,  contains  the  bile-pigments ;  it  is  dissolved  in  a  mixture  of 
1  part  of  hydrochloric  acid  (D  1-16)  and  3  parts  of  alcohol,  and  while 
still  in  the  centrifuge-tube,  5 — 6  drops  of  nitric  acid,  D  r42,  are 
added.  G.  B. 

Proposed  Method  for  the  Routine  Valuation  of  Diastase 
Preparations.  William  A.  Johnson  {J.  Amer.  Ghem.  Soc,  1908, 
30,  798 — 805). — Commercial  potato-starch  is  washed,  pressed  dry, 
and  dried  gradually  finally  at  80°,  The  remaining  water,  generally 
about  10%,  is  then  estimated.  Other  starches  should  not  be  employed. 
A  quantity  corresponding  with  20  grams  of  anhydrous  starch  is  then 
stirred  with  100  c.c.  of  water,  and  poured  into  a  flask  containing 
800  c.c.  of  boiling  water ;  the  boiling  is  continued  for  ten  minutes, 
and  hot  water  is  added  up  to  1000  grams. 

Fifty  grams  of  the  starch  solution  are  weighed  out  into  a  series  of 
flasks  kept  at  40°.  To  each  are  added  increasing  portions  of  the 
diastase  solution  (for  instance,  liquid  malt  ten  times  diluted).  After 
ten  minutes  each  bottle  is  tested  for  free  starch  with  dilute  iodine 
solution.  This  then  gives  an  idea  of  the  strength  of  the  diastase 
product,  as  it  shows  how  much  is  wanted  to  convert  the  starch  into 
dextrin  and  sugar  in  a  given  time.  The  operation  is  then  repeated, 
using  double  the  quantities  of  starch  solution  and  diastase  solution. 
As  a  check,  the  sugar  formed  may  be  estimated.  L.  de  K. 

Colorimetric  Method  Applicable  to  both  Peptic  and  Tryptic 
Enzymes.  Herbert  E.  Roaf  {Bio-Chem.  J.,  1908,  3,  188—192).— 
Grlitzner's  method  of  estimating  the  rate  of  proteolysis  by  the  amount 
of  carmin  liberated  from  fibrin  stained  with  that  pigment  has  the 
disadvantage  that  it  is  only  applicable  to  enzymes  which,  like  pepsin, 
act  in  an  acid  medium  ;  if  used  for  trypsin,  the  dye  is  liberated  by  the 
alkali  employed.  Congo-red  may  be  substituted  for  carmin,  and 
fibrin  stained  with  it  may  be  used  for  both  peptic  and  tryptic 
ferments.  W.  D.  H. 

Ferments  and  Anti-ferments.  VII.  Detection  of  Trypsin. 
Martin  Jacoby  {Biochem.  Zeitsch.,  1908,  10,  229—231.  Compare 
Abstr.,  this  vol.,  i,  236). — A  solution  of  ricin  or  a  suspension  of 
edestin  remains  cloudy  in  the  absence  of  trypsin,  and  becomes  clear 
when  trypsin  is  present  in  an  alkaline  medium.  W.  D.  H. 

r  Stichting's  Method  for  Estimating  Acidity  of  Soils. 
A.  J.  VAN  ScHERMBEEK  (J.  pr.  Ghem.,  1908,  [ii],  77,  489— 497).— In 
Tacke's  method  for  estimating  soil  acidity  (Abstr.,  1908,  ii,  103),  it  is 
assumed  that  no  acid  is  produced  during  the  four  hours  required  for 
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the  determination.  It  is  pointed  out  that,  whilst  under  natural 
conditions  the  production  of  acids  in  the  soil  is  checked  when  the 
acidity  reaches  a  certain  limit,  the  soil  water  is  greatly  diluted  in  the 
process  referred  to,  and  conditions  are  thus  produced  which  are 
favoui-able  to  increased  decomposition  of  the  organic  matter ;  the 
error  is  further  increased  by  addition  of  calcium  carbonate.  Siichting's 
modification  (this  vol.,  ii,  231)  has  the  advantage  that  the  time 
required  is  reduced  to  about  half  ;  nevertheless,  it  yields  results 
which  may  be  far  too  high.  A  peaty  sand,  for  example,  showed  an 
amount  of  acid  corresponding  with  1*44%  HCl  in  the  soil  water, 
which  is  fifty  to  sixty  tiuues  the  amount  in  which  it  is  possible  for 
roots  to  live. 

Correct  results  can  only  be  obtained  under  conditions  of  sterilisation. 

^  K  H.  J.  M. 

Separation  of  Clay  in  the  Estimation  of  Humus.  C.  A. 
MooERS  and  H.  H.  Hampton  {J.  Amer.  Chem.  Soc,  1908,  30, 
805 — 807). — Determinations  of  the  humus  by  evaporating  the 
ammoniacal  extract  to  dryness  on  a  water-bath,  so  as  to  coagulate  the 
clay,  redissolving  in  4%  ammonia,  and  filtering,  shows  that  this  method 
gives  more  uniform  results  than  dii^ect  filtration  through  a  Pasteur- 
Chamberland  filter,  which  gives  low  results,  chiefly  owing  to  loss  of 
humus  in  the  filter.  Peter  and  Averitt's  method  {Kentucky  Stat.  Bul.y 
No.  126,  63 — 126),  in  which  a  factor  is  employed  for  correcting  for 
loss  in  the  clayey  residue,  was  also  found  to  be  unsatisfactory  ;  the 
results  were  not  concordant,  and  the  factor  (10%)  too  low  for  the  soils 
examined. 

A  number  of  determinations  of  humus  in  soils  limed  thuee  years 
previously,  and  in  the  unlimed  soils,  showed  that  the  small  differences 
due  to  lime  can  be  detected  by  the  evaporation  method  described 
above.  N.  H.  J.  M. 

The  Action  of  Heat  on  the  Lecithin-Phosphoric  Acid  Con- 
tained in  Pastry.  W.  Ludwig  {Zeitsch.  Xahr.  Genms7n.,  1908,  15, 
668 — 680). — It  is  shown  that  a  considerable  decrease  in  the  amount 
of  lecithin-phosphoric  acid  present  in  pastry  takes  place  when  the 
latter  is  heated  for  some  time  at  a  temperature  of  102°.  The  loss  is 
particularly  marked  in  samples  containing  but  little  egg-material,  and 
may  amount  to  as  much  as  40%,  calculated  on  the  quantity  present 
before  the  heating.  The  decrease  is  not  due  to  loss  of  volatile- 
phosphorus  compounds,  but  to  a  portion  of  the  lecithin  being  rendered 
insoluble  in  the  solvents  employed  in  the  estimation  of  the  lecithin- 
phosphoric  acid.  The  total  amount  of  phosphoric  acid  is  the  same 
after  as  before  the  heating.  A  small  decrease  in  the  amount  of 
lecithin-phosphoric  acid  was  also  noticed  when  the  pastry  was  kept 
for  a  few  months.  The  author  finds  that  practically  the  whole  of  the 
lecithin-phosphoric  acid  may  be  obtained  in  solution  by  boiling  the 
pastry  three  times  with  absolute  alcohol,  the  boiling  being  continued 
for  twenty  minutes  each  time.  W.  P.  S. 
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Magnetic  and  Electric  Double  Refraction  of  Nitrobenzene. 
Variation  with  Wave-length.  A.  Cotton  and  Henri  Mouton 
{Gompt.  re7id.,  1908,  147,  193—195.  Compare  Abstr.,  1907,  ii,  727; 
this  vol.,  ii,  2). — The  differences  between  the  ordinary  and  extra- 
ordinary indices  of  refraction  of  nitrobenzene  in  the  magnetic  field 
increase  regularly  when  the  wave-length  of  the  light  diminishes. 
Measurements  have  been  made  with  the  yellow,  green,  and  indigo 
mercury  lines,  and  with  the  C  and  F  lines  of  hydrogen.  Kerr's  pheno- 
menon has  been  studied  in  the  case  of  pure  nitrobenzene,  using  small 
differences  of  potential,  and  it  is  found  that  the  dispersion  is  the  same 
in  the  case  of  electric  as  in  the  case  of  magnetic  double  refraction ;  the 
temperature-coefficient  is  also  approximately  the  same  for  each.  The 
two  phenomena  thex'efore  appear  to  have  a  common  origin,  and  this 
may  be  sought  in  molecular  orientation.  W.  0.  W. 

Spectrum  of  the  Discharge  from  a  Glowing  Lime  Cathode 
in  Mercury  Vapour.  F.  Horton  (Proc.  Gamb.  Phil.  Sue,  1908,  14, 
501 — 507). — The  spectrum  of  the  discharge  between  an  electrically 
heated  Wehnelt  cathode  and  an  aluminium  anode  exhibits  five  new 
lines,  which  are  shown  to  be  due  to  mercury.  The  wave-lengths  of 
the  lines  are  6912,  6715,  6232,  6121,  and  6070.  The  fact  that  these 
have  not  been  described  previously  is  supposed  to  be  due  to  their 
absence  from  the  ordinary  arc  or  spark  spectrum.  H.  M.  D. 

Spectra  of  the  Calcium  Flame.  Gustave  A.  Hemsalech  and 
Charles  de  Watteville  {Gompt.  rend.,  1908,  147,  188 — 190). — A 
spectrophotographic  study  of  the  calcium  flame  obtained  by  the 
apparatus  previously  described  (this  vol.,  ii,  336).  The  spectra  are 
considerably  richer  in  lines  than  the  flame  spectra  hitherto  obtained. 
A  table  is  given  showing  the  wave-lengths  of  the  lines  and  also  their 
relative  intensities  when  the  spark  is  used  in  conjunction  with  air-gas, 
air-hydrogen,  oxygen-coal  gas,  and  oxyhydrogen  flames,  and  also  when 
the  de  Watteville  pulverisation  method  with  an  air-gas  flan)e  is 
employed.  W.  O.  "W. 

Absorption  Spectra  of  some  Compounds  obtained  from 
Pyridine  and  Collidine.  John  E.  Purvis  {Proc.  Gamb.  Phil.  Soc, 
1908,  14,  435—440.  Compare  Baker  and  Baly,  Trans.,  1907,  91, 
1122). — The  absorption  band  of  3  : 5-dichloropyridine  is  found  to  be 
displaced  towards  the  red  end  of  the  spectrum  when  compared  with 
that  of  pyridine.  The  amount  of  the  displacement  and  the  persistence 
of  the  band  are,  however,  smaller  than  has  been  found  in  the  case  of 
3:4:  5-ti'ichloropyi'idine.  These  effects  are  in  agreement  with  previous 
observations  relating  to  the  influence  of  the  introduction  of  chlorine  into 
the  pyridine  nucleus. 
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The  absorption  band  of  collidine  hydrochloride  is  also  displaced 
towards  the  red  end  relatively  to  that  of  the  fi'ee  base,  and  the  per- 
sistence of  the  band  is  increased  by  union  with  hydrochloric  acid. 

Observations  have  also  been  made  with  the  heptachlorolutidine 
obtained  by  Sell  and  Foster  from  the  enneachlorocollidine  previously 
examined.  Compared  with  that  of  the  latter  substance,  the  absorption 
band  of  heptachlorolutidine  is  displaced  towards  the  red,  and  its  per- 
sistence is  considerably  greater.  H.  M.  D. 

Change  of  the  Colour  of  Fluorescence  with  the  Solvent. 
HEiNRicnLEYand  K.  vonEngelhardt  (5er.,  1908,  41,2509 — 2516). — ■ 
It  has  been  observed  repeatedly  that  the  colour  of  fluorescence  depends  on 
the  nature  of  the  solvent  in  which  the  fluorescent  substance  is  dissolved. 
Kehrmann  and  Messinger  (Abstr.,  1892,  889)  and  Kauffmann  and 
Beisswenger's  investigations  (Abstr.,  1905,  ii,  131)  point  to  a  relation 
between  the  colour  of  fluorescence  and  the  dielectric  constant  of  the 
solvent,  whilst  Stark  (Abstr.,  1907,  ii,  147)  draws  attention  to  the 
relation  of  fluorescence  to  selective  absorption.  The  present  authors 
have  now  studied  the  changes  in  the  absorption  spectra  of  substances 
with  varying  fluorescence  when  dissolved  in  various  solvents,  the 
absorption  curves  being  carried  into  the  ultra-violet.  As  objects  of 
study  were  chosen  5-amino-2-phenyl-2  : 1  : 3-benzotriazole, 

NH2-C,H3<|>NPh 

(Kehrmann  and  Messinger,  loc.  cit.),  and  dimethylnaphtheurhodine 
(Kauffmann  and  Beisswenger,  loc.  cit.)  in  methyl-alcoholic,  ethjl- 
alcoholic,  ethereal,  chloroform,  ethyl  acetate,  and  carbon  disulphide 
solutions.     The  results  are  tabulated  and  expressed  in  curves. 

It  is  found  that  with  the  benzotriazole,  the  fluorescence  changes 
from  bluish-green  through  blue  to  bluish-violet,  and  the  absorption  is 
shifted  towards  the  ultra-violet  when  the  base  is  dissolved  in  alcohol, 
ether,  and  chloroform  in  the  order  named.  That  the  solution  in 
carbon  disulphide  is  not  fluorescent  is  to  be  ascribed  to  the  formation 
of  an  additive  compound,  in  agreement  with  which  it  is  found  that  the 
solution  in  carbon  disulphide  is  stable  towards  ligiit,  whereas  the 
solutions  in  other  solvents,  especially  in  chloroform,  are  rapidly 
decomposed  on  exposure  to  light.  The  fluorescence  is  weakened  by 
addition  of  acids,  but  disappears  only  in  presence  of  an  excess  of 
hydrochloric  acid  ;  this  change  also  is  expressed  in  the  absorption 
curve.  It  is  probable  that  the  hydrochloride  fluoresces  in  the  ultra- 
violet. 

With  the  eurhodine  base,  also,  the  colour  of  the  fluorescence  changes 
with  the  shifting  of  the  absorption  towards  the  ultra-violet,  but  in  the 
order  of  solvents  :  alcohol,  chloroform,  ethyl  acetate,  ether,  from 
reddish-yellow  through  yellowish-green  to  yellow.  G.  Y. 

Fluorescence  and  Photo-electric  Sensitiveness  of  Organic 
Substances.  Johannes  Stark  and  W.  SrEumNo  {rin/sikal.  Zeitsc/i., 
190S,  9,  481—495.  Compnre  Abstr.,  1907,  ii,  147,  417;  this  vol.,  ii, 
138). — I'he   autlioiB   have  made  experiments   on    a  large   number   of 
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substances  to  ascertain  the  relationship  between  fluorescence,  on  the 
one  hand,  and  the  nature  of  the  banded  absorption  spectrum  and  the 
photo-electric  effect,  on  the  other. 

Benzene  and  derivatives  of  it  containing  no  other  chromophoric 
group  exhibit  fluorescence  bands  which,  like  the  corresponding 
absorption  bands,  decrease  in  intensity  with  increasing  wave-length. 
The  fluorescence  spectrum  of  benzene  is  situated  in  the  region  of 
smallest  wave-lengths,  substitution  of  one  or  more  hydrogen  atoms 
leading  to  a  displacement  of  the  spectrum  towards  greater  wave- 
lengths. The  same  phenomenon  is  met  with  in  the  case  of  condensed 
or  coupled  ring  compounds.  The  displacement  produced  by  successive 
substitution  shows  a  gradual  deci'ease.  Of  the  vai-ious  substituting 
groups  investigated,  the  methyl  group  produces  the  least  displacement 
and  the  amino-group  the  greatest.  The  fluorescence  spectrum  of 
benzene,  naphthalene,  anthracene,  phenanthrene,  and  certain  other 
aromatic  hydrocarbons  consists  of  several  distinct  bands,  but  if 
hydrogen  in  the  ring  is  substituted  by  another  element  or  group,  or  if 
two  benzene  rings  are  coupled  by  other  atoms  than  carbon  and 
hydrogen,  a  continuous  spectrum  is  obtained.  Substances  containing 
a  chromophoric  group,  but  not  a  benzene  ring,  do  not  exhibit 
fluorescence. 

As  a  result  of  the  examination  of  the  photo-electric  properties,  the 
conclusion  is  drawn  that  substances  which  fluoresce  are  also  photo- 
electrically  active.  The  greater  the  photo-electi-ic  effect  the  more 
intense  is  the  fluorescence.  Quinine  sulphate  is  an  exception,  and  it 
is  suggested  that  this  is  due  to  a  difference  in  the  constitution  of  the 
solid  and  the  dissolved  substance. 

The  fluorescence  of  benzene  derivatives  containing  another  chromo- 
phoric group  has  been  examined.  The  behaviour  of  these  can  be 
anticipated  from  that  of  the  two  simpler  classes  of  substances. 

An  explanation  of  the  phenomena  of  fluorescence  and  of  photo- 
electric activity  is  given  in  terms  of  the  electronic  theory  discussed  in 
the  authors'  previous  papers.  H.  M.  D. 

A  Case  of  Anomalous  Rotatory  Dispersion.  Application  of 
Measurements  of  Rotatory  Dispersion  to  the  Study  of  the 
Composition  of  Oil  of  Turpentine.  Eugiine  Darmois  {Compt. 
rend.,  1908,  147,  ly5 — 197). — French  Isevorotatory  turpentine  has 
practically  constant  properties,  and  probably  contains  /-pinene.  Other 
oils  are  usually  dextrorotatory,  and  probably  contain  f^pinene.  The 
rotatory  dispersion  of  certain  laevo-  and  dextro-oils  has  been  studied, 
and  it  is  found  that  the  dispersion  is  normal,  but  varies  with  the  oil 
examined.  Certain  mixtures  of  dextro-  and  Itevo-oils,  however, 
exhibit  anomalous  dispersion,  the  results  not  being  in  accordance  with 
those  calculated  from  Biot's  law  of  mixtures.  These  mixtures  can, 
moreover,  be  produced  by  distillation  of  any  dextro-oil,  by  stopping 
the  operation  at  the  right  point.  The  conclusion  is  drawn  that  the 
two  dextro-  and  Isevo-oils  are  not  chemically  homogeneous.  Crystal- 
lisable  ^-pinene  has  been  isolated  from  the  lajvo-oil.  The  dextro-oil 
probably  contains  (^?-pinene  together  with  an  unknown  substance 
having  less  dispersive  power  than  ^-piuene.  W.  O.  W. 
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Triboluminescence  of  Racemic  Compounds.  Desirk  Gernez 
{Compt.  rend.,  1908,  147,  11—15.  Compare  Tschiigaeff,  Abstr., 
1905,  ii,  132). — A  number  of  d-  and  ^-tartrates  and  the  corresponding 
racemates  have  been  examined  with  the  object  of  testing  Tschugaeff's 
theory,  that  when  the  two  active  forms  are  triboluminescent  the 
racemic  compound  is  not.  In  confirmation  of  the  theory,  the  author 
finds  that  ^tartaric  acid,  like  the  dextro-modification,  is  tribolu- 
minescent and  racemic  acid  is  not.  Dextro-  and  Isevo-potassium 
tartrates  and  potassium  racemate,  and  d-  and  Z-ammonium  tartrates 
and  ammonium  racemate,  obey  the  rule,  as  also  does  the  double 
racemate  of  sodium  and  potassium,  the  constituents  of  which  are 
both  triboluminescent.  Contrary  to  Tschugaeff's  statement,  acid 
potassium  racemate  is  triboluminescent  as  well  as  the  acid  potassium 
tartrates. 

The  following  substances  are  all  triboluminescent  and  contrary 
to  Tschugaeff's  theory :  the  normal  tartrates  and  racemates  of 
rubidium,  sodium,  and  thallium  ;  the  acid  tartrates  and  racemates  of 
ammonium,  potassium,  rubidium,  sodium,  and  thallium,  and  the  double 
racemates  of  ammonium-lithium,  antimonyl-potassium,  csesium- 
lithium,  lithium-potassium,  lithium-rubidium,  lithium-sodium,  lithium- 
thallium,  rubidium-sodium,  sodium-thallium.  Lithium  racemate  is 
triboluminescent,  but  the  lithium  tartrates  could  only  be  obtained  in 
a  non-ci-ystalline  condition,  and  appeared  to  give  no  light  when 
crushed. 

The  d-  and  ^-tartrates  and  the  racemates  of  quinine,  strychnine, 
and  brucine,  and  the  acid  d-  and  /-tartrates  and  acid  racemates  of 
cinchonine,  stx-ychnine,  and  brucine,  are  all  crystalline  substances 
exhibiting  triboluminescence. 

There  are  only  six  authentic  cases  in  favour  of  Tschugaeff's 
rule  as  compared  with  a  large  number  in  opposition  to  it.  No 
general  relation  can  be  detected  between  molecular  symmetry  and 
triboluminescence.  R.  J.  C. 

Thermodynamic  Treatment  of  Photochemical  Processes. 
Fritz  Weiukut  {Zeitsch.  phjsikcd.  Chem.,  1908,  63,  458 — 46G). — 
Various  fornuiljo  are  deduced  by  the  author,  and  their  bearing  on  the 
experimental  results  obtained  by  Luther  and  Weigert  (Abstr.,  1905, 
ii,  785)  are  discussed.  He  roaches  the  result  that  in  the  system 
anthracene-diantlnacene  the  energy  which  is  chemically  utilised  in 
unit  time  is  in  all  cases  practically  proportional  to  the  light  absorbed 
by  the  anthracene.  If  this  is  accepted,  then  it  is  possible  on  a 
thermodynamic  basis  alone  to  interpret  all  the  experimental  results 
observed  by  Luther  and  Weigert.  The  electrochemical  theory 
recently  propounded  by  Byk  (this  vol.,  ii,  339)  appears  to  be 
unnecessary.  J.  C.  P. 

Emission  of  Electricity  from  the  Induced  Activity  of 
Radium.  William  Duank  {Avier.  J.  ,ScL,  1901,  [iv],  26,  1  —  13).— 
Tlie  rate  of  decay  of  the  induced  activity  of  railium  has  been 
investigated  by  measurements  of  the  (luantity  of  eUu^tricity  carried  by 
the  a-  and  /8-iays  instead  of  the  ions  produced  by  these.     The  induced 
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activity  was  deposited  on  the  surface  of  a  small  metallic  cylinder, 
which,  during  the  electrical  measurements,  was  supported  co-axially 
inside  a  tube  of  the  same  metal  in  such  a  way  that  the  distance 
between  the  outer  surface  of  the  cylinder  and  the  inner  surface  of  the 
tube  only  amounted  to  0'44  mm.  The  current  flow  between  the 
cylinder  and  the  tube  was  measured  by  means  of  a  quadrant 
electi'ometer. 

The  decay  curves  obtained  in  this  way  do  not  coincide  with  the 
curves  corresponding  with  the  diminution  of  the  ionisation,  and  this 
is  attributed  to  the  emission  of  negative  rays  by  radium-5.  From  the 
variation  of  the  rate  of  discharge  with  the  time,  the  conclusion 
is  drawn  that  the  same  quantity  of  electricity  is  discharged  when 
radium-/*  changes  into  radium-C  as  when  radium-C  changes  into 
radium-Z). 

In  a  magnetic  field  parallel  to  the  active  surface,  or  an  electrical  field 
normal  to  the  surface,  the  rate  of  discharge  is  altered  ;  the  magnitude 
of  the  observed  effects  is  what  would  be  expected  if  the  charge  were 
carried  by  electrons  moving  with  velocities,  normal  to  the  active 
surface,  of,  or  less  than,  4x10^  cms.  per  second. 

The  number  of  ions  produced  by  the  a-rays  in  air  is  less  than  9000 
times,  and  probably  less  than  3600  times  the  number  of  y8-particles 
emitted  by  the  active  deposit  in  the  same  time.  Assuming  that  each 
a-particle  from  radium-C  produces  180,000  ions,  it  follows  that  at 
least  20,  and  probably  more  than  50,  electrons  are  emitted  from  an 
active  (brass)  surface  for  every  a-particle  which  is  expelled  from 
radium-6'. 

The  experiments  also  show  that  the  ionisation  caused  by  radium-5 
and  radium-C  in  the  air  in  the  immediate  neighbourhood  of  the  active 
surface  is  approximately  the  same.  H.  M.  D. 

Coeflacient  of  Absorption  of  Radioactive  Emanations  in 
Different  Liquids.  Jos6  Munoz  del  Castillo  (Anal.  Fis.  Quim., 
1908,  6,  319 — 320). — A  claim  for  priority  (compare  Kofler,  this  vol., 
ii,  80).  W.  A.  D. 

Photographic  Impressions  Produced  by  Radium 
Emanation.  Jose  Munoz  del  Castillo  and  Faustino  Diaz  de  Rada 
{Anal.  Fis.  Quim.,  1908,  6,  322 — 323). — Radioactive  solutions  having 
an  activity  of  2,100,000  volts  per  hour  per  litre  produce  very  good 
radiographs  with  an  exposure  of  thirty  hours ;  solutions  with  an 
activity  of  2100  volts  per  hour  per  litre  in  the  same  circumstances  do 
not  affect  the  plate.  W.  A.  D. 

Radioactivity  of  Swedish  Spring  Waters.  Hjalmar  Sjogren 
and  Naima  Sahlbom  {Arkiv.  Keni.  Min.  Geol,  1908,  3,  i,  No.  2, 
1 — 28). — The  authors  have  examined  about  sixty  spring  waters  from 
central  and  southern  Sweden,  and  find  in  all  cases  evidence  of  the 
presence  of  a  radioactive  emanation.  The  samples  of  sea-water 
examined  were  found  to  be  inactive.  The  degree  of  activity  of  a 
spring  water  depends  on  the  chemical  character  and  quantity  of  the 
water  and  on  the  depth  of  the  spring.     In  some  waters  the  emanation 
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is  found  to  be  more  abundant  in  winter  than  in  summer,  A  close 
connexion  exists  between  the  radioactivity  and  geological  character  of 
a  well,  water  from  the  granite  showing  the  highest  and  that  from 
sedimentary  rocks  the  lowest  activity.  In  all  cases,  the  r.adioactivity 
observed  was  found  to  correspond  with  that  of  radium.  The  ochre 
deposited  by  some  of  the  springs  exhibits  slight  radioactivity,  but  the 
mud  deposits  are  quite  inactive.  T.  H.  P. 

Radioactivity  of  the  Waters  of  Lerez.  Jose  Munoz  del 
Castillo  (Anal.  Fis.  Quim.,  1908,  6,  237 — 242). — An  investigation 
of  the  rate  of  decay  of  the  radioactivity  of  the  highly  active  waters  of 
Lerez  (compare  Abstr.,  1907,  ii,  218).  The  initial  activity  probably 
exceeds  10,000  volts  per  hour  per  litre,  and  diminishes  according  to  an 
exponential  equation  similar  to  that  chai'acteristic  of  radium  ;  after 
about  fifty  days,  however,  a  nearly  constant  residual  radioactivity  of 
about  20  volts  is  reached.  It  is  probable  that  the  radium  emanation 
is  responsible  for  the  greater  part  of  the  radioactivity  of  these  waters, 
but  some  other  active  substance  is  also  present.  W.  A.  D. 

Radioactivity  of  Waters  of  Agaete  (Canary  Islands). 
Faustino 'DiAZ  DE  Rada  {Anal.  Fis.  Quim.,  1908,  6,  242—243).— 
The  chalybeate  water  of  the  thermal  springs  of  Agaete  has  a 
temperature  of  25°  and  is  decidedly  radioactive,  one  sample  having  an 
activity  of  8"9  volts  per  hour  per  litre.  W.  A.  D. 

Radioactivity  of  Water  from  Cucho.  Jose  Munoz  del 
Castillo  (Anal.  Fis.  Quim.,  1908,  6,  350). — The  water  of  the  San 
Roque  spring,  in  the  valley  east  of  Cucho,  province  of  Burgos,  contains 
hydrogen  sulphide,  and  has  a  temperature  of  15°  and  an  initial  activity 
of  about  74  volts  per  hour  per  litre.  \V.  A.  D. 

Radioactivity  of  Mud  from  the  Baths  of  Pitero  Viejo. 
Faustino  Diaz  de  Rada  {Anal.  Fis.  Quim.,  1908,  6,  344 — 350). — 
From  tlie  character  of  the  radioactivity  of  the  mud,  it  is  concluded 
that  radium  is  present  partly  in  a  form  soluble  in  hydrochloric  acid  and 
partly  in  an  insoluble  form.  Thorium  is  entirely  absent,  but  actinium 
may  be  present.  W.  A.  D, 

Radioactivity  of  Potassium  and  other  Alkali  Metals. 
J.  C.  McLennan  and  W.  T.  Kennedy  {/'/n/sikal.  Zeitsch.,  1908,  9, 
510—512.*  Compare  Ab.str.,  1907,  ii,  217,  597).— The  radioactivity 
of  a  large  number  of  potassium  salts  and  of  certain  salts  of  sodium, 
ammonium,  lithium,  rubidium,  and  calcium  has  been  examined  by 
measuring  the  saturation  current  produced  by  the  various  salts  when 
distributed  in  thin  uniform  layers  on  the  base  of  an  ionisation 
chamber.  All  the  potassium  salts  and  metallic  potassium  were  found 
to  be  I'adioactive,  but  when  the  activities  are  divided  by  the 
percentages  of  potassium  in  the  various  compounds,  numbers  are 
obtained  which  vai'y  in  the  ratio  of  one  to  thirty-three.  The  author 
considers  that  this  precludes  the  possibility  that  the  radioactivity  is  a 
normal  property  of  tlie  potassium  atom.      With  the  exception  of  one 

*  and  Phil.  Mo'j.,  H)OS,  [vij,  16,  377—305. 
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sample  of  rock  salt  out  of  three  examined,  all  the  sodium  salts  and 
metallic  sodium  were  found  to  be  inactive.  Ammonium  chloride  was 
found  to  be  slightly  active,  rubidium  alum  and  ca3sium  chloride  still 
less  so,  and  the  other  salts  showed  no  trace  of  activity.  The  activity 
of  the  salts  other  than  those  of  the  alkali  metals  is  supposed  to  be 
due  to  traces  of  radioactive  impurities. 

The  activity  of  the  potassium  salts  is  unchanged  on  heating,  and 
attempts  to  separate  active  impurities  by  electrolysis,  recrystallisation, 
solution  in  ethyl  ether,  and  by  precipitation  with  ammonium  carbonate 
gave  no  positive  result.  H.  M.  D. 

Nature  of  the  y-Rays.  Joseph  J.  Thomson  {Proc.  Camh.  Phil. 
Soc,  1908,  14,  540). — Of  the  two  views  which  have  been  advanced  as 
to  the  nature  of  y-rays  :  (1)  that  they  are  pulses  of  electromagnetic 
disturbance  propagated  through  the  ether;  (2)  that  they  are  electrical 
doublets  travelling  with  great  velocity  and  possessing  energy  and 
momentum,  it  is  pointed  out  that  these  approximate  closely  if  it  is 
supposed  that  the  electromagnetic  disturbance  is  distributed,  not 
uniformly,  but  in  patches  over  the  wave-front.  According  to  the 
pulse  theory,  the  velocity  of  propagation  of  the  rays  should  be  equal 
to  that  of  light,  which  is  the  case  according  to  available  experimental 
data.  Barkla's  measurements  of  the  polarisation  of  the  secondary 
rays  produced  by  the  y-rays  are  also  in  accord  with  the  pulse  theory. 
By  means  of  these  two  factors,  it  is  possible  to  diiferentiate  between 
the  two  theories.  H.  M.  D. 

Velocity  of  Secondary  Cathode  Rays  from  Gases.  Joseph  J. 
Thomson  {Proc.  Camb.  Phil,  Soc,  1908,  14,  541— 545).— The  blue 
pencil  of  cathode  rays  emanating  from  a  W  ehnelt  cathode,  on  which 
the  lime  is  confined  to  a  small  area,  is  surrounded  by  a  blue  haze. 
This  is  due  to  secondary  rays  produced  by  impact  of  the  primary 
cathode  rays  against  the  gas  molecules.  If  a  piece  of  metal  is 
inserted  in  the  region  occupied  by  the  haze  and  the  metal  is  negatively 
chai'ged  to  a  moderate  potential,  the  negative  particles  of  the  haze  are 
repelled  and  the  metal  is  surrounded  by  a  well-defined  dark  space. 
Experiments  are  described  the  object  of  which  was  to  determine  the 
difference  of  potential  required  to  stop  the  negative  particles.  It  is 
found  that  this  potential  difference  is  independent  of  the  potential 
of  the  primary  discharge,  indicating  that  the  energy  of  the  secondary 
rays  is  independent  of  that  of  the  primary  rays.  This  result  is  in 
agreement  with  the  view  that  the  energy  in  the  secondary  rays 
is  determined  by  the  atoms  emitting  them.  The  energy  of  the 
secondary  rays  does  not  seem  to  vary  much  with  the  nature  of  the  atoms 
emitting  them,  for  air,  hydrogen,  and  carbon  dioxide  give  the  same 
value,  and  this  is  very  nearly  equal  to  the  value  found  by  Fiichtbauer 
for  the  secondary  rays  from  metals. 

From  the  potential  difference  required  to  stop  the  secondary  rays, 
the  velocity  of  these  is  calculated  to  be  3  "7  x  10*  cms.  per  second. 

H.  M.  D. 

Positive  Electrons.  Jean  Becquerel  {Gompt.  rend.,  1908,  147, 
121—124.     Compare  Abstr,,  1907,  ii,  421).— In  order  to   justify  the 
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suggestion  that  several  experiments  are  best  explained  by  assuming 
the  existence  of  free  positive  electrons,  the  author  critically  ex- 
amines his  results  to  see  whether  they  are  explainable  on  any  other 
hypothesis. 

In  the  modified  Crookes  tube  previously  described,  the  beam 
issuing  through  the  hole  in  the  principal  cathode  appears  to  be 
separated  by  a  magnetic  field  into  (1)  strongly  deviated  cathode  rays 
(negative  electrons)  ;  (2)  canal  rays  (positive  ions),  which,  being 
presumably  attracted  by  the  cathode  corpuscles,  are  slightly  deviated 
in  the  same  direction  ;  (3)  rays  which  are  strongly  deviated  in  the 
opposite  direction.  The  last  are  supposed  to  consist  of  positive 
electrons. 

The  positive  charges  direct  themselves  towards  a  second  cathode, 
which  is  ring-shaped,  and  having  passed  through,  produce  a  phosphor- 
escence on  a  disk  of  willemite,  although  they  are  no  longer  deviable 
by  a  magnetic  field.  This  phosphorescence  is  not  due  to  the  canal 
rays,  which  have  insufficient  penetrating  power  to  reach  the  willemite. 
If  the  willemite  disk  is  brought  near  to  the  second  cathode,  a  phos- 
phorescent patch  due  to  canal  rays  can  be  seen  distinct  from  that  due 
to  positive  electrons.  The  former  patch  is  practically  unaffected  on 
bringing  a  magnet  near  the  second  cathode,  whereas  the  latter  is 
notably  displaced.  The  phosphorescent  spot  due  to  positive  electrons 
is  in  respect  of  position,  intensity,  and  shape  independent  of  the 
distance  of  the  willemite  from  the  second  cathode.  The  spot  due 
to  canal  rays,  on  the  other  hand,  is  scarcely  perceptible  unless  the 
willemite  is  quite  near  the  second  cathode  and  is  negatively  charged. 
Alteration  of  the  electric  field  by  bringing  the  hand  near  the  tube  is 
sufticient  to  displace  the  canal  rays,  whilst  the  beam  of  positive 
electrons,  being  apparently  not  electrified,  remains  unaffected. 

The  positive  deviable  beam  cannot  consist  of  ions,  because  these 
would  be  attiacted  by  the  cathode  stream  in  the  opposite  direction 
to  that  which  the  beam  in  question  actually  takes.  The  attraction 
would,  however,  be  small,  and  as  a  n:iatter  of  fact  the  canal  rays 
are  but  slightly  deviated  along  with  the  cathode  stream. 

The  two  images  formed  on  the  willemite  are  not  due  to  canal  rays 
going  partly  througl\  the  ring  cathode  and  partly  round  it.  In  one 
vacuum  tube  in  which  this  was  possible,  the  canal  I'ays  produced 
a  pliosphorescont  image  of  the  ring  cathode  on  the  willemite,  but 
the  other,  a  strong  phosphorescent  spot,  was  always  present  as  well. 

The  deviable  ray  cannot  consist  of  positive  ions  of  low  velocity, 
since  positive  ions  travelling  with  the  .same  K.M.F.  (the  canal  ions) 
are  already  present,  and  are  hardly  (leviable.  'J'ho  fact  that  tlie  beam 
in  question,  after  passing  througli  the  second  cathode,  is  apparently  no 
longer  electrified,  suggests  that  it  is  .a  (H)inbinalion  of  positive  ions 
with  neg.'itivo  electrons.  Eighi,  liowever,  has  shown  {Alii  R.  Accad. 
JAncei,  I'JOcS,  17,  87)  that  such  syst(^ms  would,  in  a  magnetic  field,  bo 
deviated  j)ar.'iliel  to  tlie  lines  of  force. 

Having  failed  to  explain  the  phenomena  by  any  i-ccognised  form  of 
radiation,  the  author  was  led  to  consider  the  deviable  rays  as  positive 
electrons  liberated  by  the  action  of  catliodo  rays  on  canal  rays.  The 
mechanism  by  which  jwsitive  electrons  are  liberated   is   still  obscure. 
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Perhaps  they  are  grouped  at  the  centres  of  atoms,  and  are  attracted 
out  by  the  atmosphere  of  cathode  corpuscles.  The  negative  electrons 
may  act  like  projectiles  against  the  positive  ions  which  constitute  canal 

rays. 

The  rapidity  with  which  positive  electrons  disappear  when  they 
emerge  from  tlie  atmosphere  of  negative  electrons  is  surprising.  The 
beam  beyond  the  second  cathode  must  be  a  flux  of  neutral  material 
formed  when  the  positive  electrons  disappear.  The  positive  electrons 
may  then  have  re-combined  with  the  gas  in  the  tube,  but  if  the 
isolation  of  two  kinds  of  electrons  can  be  supposed  to  constitute 
the  complete  disintegration  of  matter,  a  bolder  hypothesis  is  permissible, 
namely,  that  positive  electi-ons  combine  directly  with  negative  electrons, 
giving  rise,  perhaps,  to  hydrogen,  which  always  appears  in  a  Crookes 
tube.  R.  J.  C. 

Ionised  Gases.  A.  Blanc  {Compt.  rend.,  1908,  147,  39 — 42). — 
The  mobilities  of  positive  and  negative  ions  in  mixtures  of  carbon 
dioxide  with  hydrogen  or  air  in  varying  proportions  have  been 
measured  by  a  modification  of  Rutherford's  alternating  magnetic  field 
method.  It  is  found  that  the  curves  representing  the  inverse  of  the 
mobility  in  terms  of  the  partial  pressure  of  one  of  the  gases  in 
the  mixture  are  in  all  cases  straight  lines.  An  equation  is  deduced 
theoretically  connecting  the  mass  of  an  ion  with  its  mobility  and 
the  molecular  composition  of  the  mixed  gases.  From  this  it  follows 
that  if  the  effect  of  collisions  between  ions  and  molecules  can  be 
neglected,  the  mass  of  an  ion  must  be  of  the  same  order  as  the  mass  of 
a  molecule. 

A  positive  or  negative  ion  produced  in  carbon  dioxide  and  ti^avelling 
into  air  assumes  the  ordinary  velocity  of  an  ion  produced  in  air. 

The  author  supposes  that  an  ion  consists  of  a  cluster  of  molecules 
which  are  constantly  interchanged  with  the  molecules  of  the 
surrounding  gas.  A  carbon  dioxide  ion  entering  air,  speedily 
becomes  transformed  into  an  air  ion.  R.  J.  C. 

Bose's  Phenomenon  and  the  Laws  of  Contact  Electrification. 
Edouard  Guillaume  {Compt.  rend.,  1908,  147,  53 — 55.  Compare 
Bose,  J.  Physique,  1902,  iv,  1,  481).— The  production  of  an  E.M.F. 
when  a  metallic  thread  immersed  in  an  electrolyte  is  sharply  twisted 
and  the  appearance  of  fatigue  in  this  phenomenon  have  been  further 
investigated. 

If  the  wire  is  perfectly  clean  and  the  electrolyte  is  without  action 
on  it,  no  E.M.F.  can  be  obtained  by  twisting  the  metal.  Metals 
like  copper  and  zinc  when  immersed  in  the  electrolyte  become  covered 
with  a  thin,  grey  film.  In  such  cases,  twisting  the  wire  produces 
a  potential  difference  which  is  independent  of  the  direction,  but 
proportional  to  the  angle  of  torsion.  A  number  of  twists  at  short 
intervals  produce  a  gradually  diminishing  electrification.  If  a  metal 
which  is  not  superficially  attacked  by  the  liquid  is  covered  with  a 
thin,  porous  film,  the  same  effects  can  be  produced.  Thus  silver  may 
be  coated  with  its  iodide,  and  platinum  with  gelatin  or  a  bm-nt  on  film 
of  kaolin. 
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The   phenomena  can   be   explained   by   Perrin's   rules   of    contact 

electri6cation    (see  following    abstract),    which    enable    the    relative 

effects   of    various  electrolytes   to    be   calculated    with    considerable 
accuracy.  il-  J-  C. 

The  Bose-Guillaume  Phenomenon  and  Contact  Electri- 
fication. Jean  Perrin  (Compt.  rend.,  1908,  147,  55—56). — The 
following  explanation  is  given  of  the  phenomena  observed  by  Bose 
and  by  Guillaume  (preceding  abstract).  When  a  wire  covered  with 
a  thin,  porous  film  is  imr^-^ersed  in  an  electrolyte,  the  spongy  sheath 
is  electrified  by  contact  along  the  whole  of  its  enormous  surface. 
The  impregnating  solution  therefore  contains  an  excess  of  ions  of  the 
opposite  sign.  When  the  wire  is  sharply  twisted,  the  sheath  is 
stretched,  and  a  minute  amount  of  the  charged  impregnating  liquid 
is  squeezed  out  into  the  external  solution,  leaving  behind  an  excess 
of  electricity  of  the  opposite  sign,  which  gives  rise  to  a  momentary 
£.M.F. 

The  extent  and  sign  of  the  potential  difference  is  determined  by 
the  nature  of  the  contact  electrification  between  the  material  of  the 
film  and  the  electrolyte.  H+  and  0H~  ions  produce  strong  positive 
and  negative  effects,  but  are  paralysed  by  multivalent  ions  of  opposite 
sign. 

Electrification  by  torsion  is  analogous  with  electrification  by  filtra- 
ition  through  a  porous  diaphragm.  R.  J.  C. 

Conduction  of  Electricity  by  Metals  and  Amalgams.  Jeno 
KiNSKY  {Zeitsch.  Elektrochem.,  1908,  14,  40G — 410). — The  experiments 
were  intended  to  test  the  question  whether  positively-charged  ions 
'take  any  part  in  the  transport  of  electricity  through  metals.  Several 
copper  and  zinc  cylinders  with  accurately-ground  surfaces  of  contact 
were  placed  in  contact  and  5200  ampere  hours  passed  through  them,  but 
no  change  in  weight  could  be  detected ;  iron  and  brass  gave  the  same 
result.  With  silver  and  copper  plates,  no  change  of  weight  occui*red, 
and  the  silver  was  quite  free  from  copper  both  before  and  after  the 
experiment.  A  large  quantity  of  electricity  was  also  passed  through 
a  tube  containing  homogeneous  barium  amalgam  ;  after  the  experiment, 
the  barium  was  found  to  be  still  quite  evenly  distributed  throughout 
the  tube.  It  appears,  therefore,  that  positive  ions  take  no  part  in  the 
conduction  of  the  current.  T.  E. 

Relation  between  Current  and  Potential  Difference  in 
Solutions  of  Iodine  in  Potassium  Iodide.  Experiments  with 
Bright  Platinum  Electrodes.  J^^rich  J^runner  [Zeitsch.  phijsikal. 
G/iem.,  1908,  63,  487— 50G.  Compare  Al)str.,  1907,  ii,  223)."— Tlie 
experiments  have  been  carried  out  in  the  same  way  as  previously 
described  (loc,  cit.).  Except  in  the  noiglibourliood  of  the  cathodic 
limiting  current,  the  values  obtained  for  the  pohirisation  are,  as  a  rule, 
only  a  few  millivolts  greater  than  those  observed  at  platinised  elec- 
ti'odes.  The  results  obtained  at  the  unplatinised  electrodes  may  be 
expressed  by  the  formula  e=^e„  +  J{ti>„  +  (].u)')  (compare  loc.  cit.),  where 
q  vai'ies  between  }  and  8,  mostly  betweep  2  and  5 ;  during  one  experj- 
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ment,  and  generally  also  during  a  series  of  experiments  made  succes 
sively  in  different  solutions,  q  is  fairly  constant. 

It  is  possible  that  the  txcess  of  the  polarisation  observed  at 
unplatinised  electrodes  over  that  found  at  platinised  electrodes  is  duo 
to  a  surface  resistance  caused  by  cathodic  polarisation,  a  resistance 
which  vanishes  as  rapidly  as  it  is  produced.  The  excess,  as  far  as 
can  be  seen,  has  nothing  to  do  with  chemical  polarisation.      J.  C.  P. 

Thermodynamic  Calculation  of  Electromotive  Forces. 
FnANz  Halla  {Zeitsch.  Elektrochem.,  1908,  14,  411 — 414). — Nernst's 
theory  of  the  relation  between  heat  development  and  maximum  work 
in  reactions  in  condensed  systems  (Abstr.,  1907,  ii,  153)  is  tested 
for  the  case  of  the  two  reactions  2Ag  +  PbCl2  =  Pb  +  2AgCl  and 
2Ag  +  Hg2C1.3  =  2Hg  + 2AgCl,  using  existing  data.  Satisfactory 
agreement  is  found  between  the  requirements  of  the  theory  and  the 
facts.  T.  E. 

Discharge  Potentials  of  the  Ions  in  Solutions  of  Alkali 
Alkyloxides.  Giacomo  Carrara  and  Aldo  Bringhenti  {Gazzetta, 
1908,  38,  i,  698 — 708). — The  anode  potential  curves  of  solutions  of 
sodium  methoxide  in  methyl  alcohol  and  sodium  ethoxide  in  ethyl 
alcohol  exhibit  characteristic  points  at  0'32 — 0'34  volt,  referred  to  the 
potential  of  the  decinormal  calomel  electrode  as  zero.  These  values, 
which  differ  so  little  in  the  two  cases  that  they  cannot  be  differen- 
tiated, represent  the  discharge  potentials  of  the  ions  (OMe)  and 
(OEt).  Similar  close  agreement  exists  between  the  heats  of  formation 
of  the  corresponding  sodium  salts,  and  it  is  probable  that  the  tensions 
of  electrolytic  decomposition  of  these  salts  are  also  nearly  equal  in 
value.  Another  less  sharply  marked  point  is  shown  by  the  anode 
potential  curves  between  0-60  and  0-65  volt ;  it  is  possible  that  this 
corresponds  with  the  discharge  potential  of  anions  of  small  quantities 
of  aldehydes  or  acids  formed  by  the  oxidising  action  of  the  platinised 
platinum  in  presence  of  air.  The  corresponding  cathode  potential 
curves  exhibit  a  common  characteristic  point  .at  1*22  volts,  which 
represents  that  of  the  sodium  ion,  T.  H.  P. 

Stability  of  the  Alternating  Arc  ;  a  Function  of  the  Atomic 
Weight  of  the  Metallic  Electrodes.  Charles  E.  Guye  and 
A.  Bron  {Co7npt.  rend.,  1908,  147,  49 — 51). — It  was  shown  in  a  recent 
paper  (this  vol.,  ii,  561)  that  the  minimum  potential  required  for 
a  stable  alternating  arc  largely  depends  on  the  period  of  extinction 
of  the  arc.  This  theory  is  now  applied  to  elucidate  the  results  of  the 
authors'  earlier  researches  on  short  metallic  arcs. 

Given  the  same  current  density,  gap  between  electrodes,  period  of 
alternation,  and  air  pressure,  the  voltage  required  to  establish  a  stable 
arc  increases  regularly  with  the  atomic  weight  of  the  electrodes.  For 
example,  with  arcs  5  mm.  long  and  current  density  0"04  ampere  per 
sq.  centimetre  of  electrode,  the  voltages  required  are:  carbon,  640; 
magnesium,  700  ;  iron,  850 ;  nickel,  850 ;  copper,  870  ;  silver,  900  ; 
cadmium,  725 ;  platinum,  1000 ;  gold,  1070.  Cadmium  is  an  ex- 
ceptional case,  as  metallic  vapour  is  largely  produced,  and  the  arc 
therefore  requires  an  abnormally  low  voltage. 
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The  period  of  alternation  being  50,  the  arc  is  extinguished  and 
re-lighted  100  times  every  second.  The  voltage  required  to  re-light  the 
arc  must  be  the  greater  the  more  rapidly  the  electrodes  cool  at  each 
extinction.  The  authors  suppose  that  the  cooling  of  the  electrodes  is 
for  the  most  part  the  result  of  radiation,  which  is  almost  independent 
of  the  nature  of  the  metal.  Hence,  as  the  specific  heat  is  inversely  as 
the  atomic  weight  (Dulong  and  Petit),  the  higher  the  atomic  weight 
the  smaller  the  heat  content  of  the  electrodes,  the  quicker  the  cooling, 
and  the  higher  the  voltage  required  to  re-light  the  arc. 

It  may  also  happen  that  electrons  projected  from  the  incandescent 
cathode  have  a  velocity  which  is  higher  the  higher  the  atomic  weight. 
The  two  explanations  are  not  mutually  exclusive.  E.  J.  C. 

Chemical  Reactions  in  a  Magnetic  Field.  G.  Berndt  {Physihal. 
Zeitsch.,  1908,  9,  512 — 519). — The  influence  of  a  magnetic  field  on  the 
heat  development  which  accompanies  the  solution  of  iron  in  hydro- 
chloric and  sulphuric  acids  has  been  examined.  The  apparatus 
employed  consisted  of  an  electromagnet  with  square  pole-pieces, 
between  which  a  magnetic  field  of  intensity  equal  to  3000  Gauss  could 
be  established.  Two  silvered  Dewar  vessels,  packed  in  cotton-wool, 
were  placed  between  the  pole-pieces,  and  by  means  of  a  nickel-copper 
thermo-element  the  difference  of  temperature  between  the  contents  of 
the  two  vessels  was  read  off  at  frequent  intervals.  One  Dewar  vessel 
served  for  the  solution  process,  and  the  other  acted  as  a  blank  to  elimi- 
nate, as  far  as  possible,  temperature  changes  not  due  to  the  passage  of 
iron  into  solution. 

The  estimated  accuracy  of  the  measurement  of  the  difference  between 
the  heat  of  solution  with  and  without  a  magnetic  field  is  1%,  and  to 
this  extent  the  experimental  data  lead  to  the  conclusion  that  a 
magnetic  field  has  no  influence  on  the  amount  of  heat  developed  by 
the  solution  of  iron  in  hydrochloric  or  sulphuric  acids.  It  is  shown 
that  the  differences  previously  obtained  by  Nicholls  (Abstr.,  1886, 
668)  are  duo  to  secondary  disturbances,  and  that,  although  it  has  been 
shown  by  Duhem  that  the  development  of  heat  in  a  magnetic  field 
should  theoretically  be  less  than  without  a  field,  the  dift'erenco  in 
question  is  too  small  to  be  experimentally  measui-ed. 

One  difference  between  the  two  processes  is  that  the  rate  of  solution 
in  a  magnetic  field  is  smaller,  and  this  is  attributed  to  the  fact  that 
the  iron  particles  do  not  respond  so  readily  to  the  mechanical  disturb- 
ances resulting  from  the  evolution  of  gas.  The  pi'otection  of  the  iron 
from  the  action  of  the  acid  by  the  chloride  formed  may  also  contribute 
to  the  slower  rate  of  solution  in  the  magnetic  iield. 

Experiments  with  zinc  show  that  the  heat  change  and  the  rate  of 
solution  are  not  influenced  by  a  magnetic  field.  H.  M.  D. 

Relation  between  Magnetic  and  Chemical  Properties  of 
Complex  Ferric  Salts.  V.  I'asc^al  {Compt.  rend.,  1908,  147, 
56 — 58). — I'lio  magnetic  susceptibilities  of  a  number  of  solutions 
of  ferric  compounds  containing  the  same  weight  of  iron  per  litre 
have  been  determined  by  the  well-known  U-tube  method.  It  is 
found  that  as  the  condition  of  the  iron  is  more  and  more  removed  from 
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the  ordinary  (precipitable)  ferric  state,  the  solutions  become  more  and 
more  diamagnetic.  The  gradual  addition  of  acid  to  ammoniacal  ferric 
pyrophosphate  is  accompanied  by  a  corresponding  increase  in  para- 
magnetism, even  before  the  solution  has  attained  to  the  ordinary  ferric 
colour.  Excess  of  alkali,  on  the  other  hand,  accentuates  the  dia- 
magnetism  of  a  ferripyrophosphate. 

Ferrimetaphosphates  and  ferripyrophosphates  exhibit  the  pheno- 
menon of  magnetic  double  refraction.  R.  J.  C, 

Orientation  of  Crystals  by  the  Magnetic  Field.  Importance 
of  Optical  Properties  of  Mixed  Liquids  from  the  Point  of 
View  of  Crystalline  Symmetry.  A.  Cotton  aod  Henri  Mouton 
{Compt.  rend.,  1908,  147,  51—53.  Compare  Abstr.,  1906,  ii,  146; 
1907,  ii,  727).— The  magnetic  susceptibility  of  a  crystal  in  various 
directions  may  be  represented  by  an  ellipsoid.  Electrical  and  optical 
properties  are  also  represented  by  ellipsoids.  Although  the  relation 
between  the  ellipsoids  cannot  be  generally  stated,  the  elements  of 
symmetry  of  the  crystal  belong  to  all  three.  Crystalline  fragments 
suspended  in  a  liquid  in  a  metallic  field  will  tend  to  set  themselves 
with  the  long  axis  of  their  magnetic  ellipsoid  parallel  to  the  lines  of 
force.  In  an  electric  field,  the  long  axis  of  the  electric  ellipsoid  will 
set  itself  parallel  to  the  lines  of  force.  Crystals  fall  into  two  groups, 
according  as  the  long  axes  of  their  magnetic  and  electric  ellipsoids 
coincide  or  not.  If,  as  in  the  case  of  the  unaxial  system,  the  two  long 
axes  do  not  coincide,  suspended  crystals  will  be  completely  oriented 
by  the  application  of  electric  and  magnetic  fields  at  right  angles,  and 
the  liquid  with  its  suspended  crystals  will  be  isotropic  in  the  direction 
of  one  of  the  fields.  Some  information  concerning  the  crystallographic 
properties  of  microscopic  crystals  can  thus  be  obtained. 

The  author  combats  the  conclusion  of  Meslin  {Compt.  rend.,  1908, 
146,  1305)  that  the  orientation  of  a  suspended  crystal  by  a  magoebic 
field  can  alter  with  variation  in  the  permeability  of  the  suspending 
liquid.  R-  J-  C. 

Glass  Thermostats  for  Higher  Temperatures.  H.  W.  Fischer 
and  O.  BoBERTAG  (Zeitsch.  EUhtrochem.,  1908,  14,  375— 376).— For 
temperatures  above  100°,  a  large  glass  beaker  containing  10  litres  of 
paraflSn  oil  is  used  ;  this  is  heated  by  a  "  cryptol "  resistance  enclosed 
in  a  glass  tube.  For  temperatures  below  100°,  a  glass  vessel  full  of 
water  is  used ;  a  stream  of  hot  water,  from  a  reservoir  at  constant 
head,  flows  into  the  vessel  through  a  copper  spiral  heated  by  a  gas 
flame,  which  is  regulated  by  an  ordinary  regulator.  T.  E. 

Density  and  Latent  Heat  of  Fusion  of  Ice,  and  the  Mole- 
cular Depression  of  the  Freezing  Point  in  Aqueous  Solutions. 
W.  A.  Roth  {Zeitsch.  physikal.  Chem.,  1908,  63,  441— 44G).— A 
critical  review  of  the  determinations  of  these  constants  recorded  by 
various  workers.  The  author  considers  the  following  to  be  the  most 
probable  values  :  for  the  density  of  ice  at  0°,  0-9168  ;  for  the  latent 
heat  of  fusion,  79-67  cal.,  the  calorie  being  defined  as  the  heat 
necessary  to  raise  1  gram  of  water  from  15°  to  16°;  for  the  molecular 
depression  of  the  freezing  point,  1858°.  J*  C*  ^' 
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Solidification  Phenomena  Exhibited  by  Inorganic  Salts 
and  Salt  Mixtures.  Wilhelm  Plato  {Zeitsch.  physikcd.  Chem.,  1908, 
63,  447—457.  Compare  Abstr.,  1906,  ii,  521;  1907,  ii,  239).— 
Further  observations  are  recorded  bearing  on  the  author's  method  of 
calculating  the  latent  heat  of  fusion  from  the  special  form  of  cooling 
curve  described  previously  {loc.  cit.).  It  appears  that  the  formulae 
based  on  the  earlier  results  may  be  simplified.  It  is  shown,  also,  that 
the  latent  heat  of  fusion  may  be  deduced  from  the  area  enclosed 
by  (1)  the  actual  cooling  curve,  and  (2)  the  curve  that  would  be  traced 
if  no  solidification  took  place.  J.  C.   P. 

Specific  Heat  of  Barytes,  Witherite,  and  Fused  Lime. 
Latschenko  {Compt.  rend.,  1908,  147,  58 — 61). — The  amounts  of 
heat  required  to  raise  3  to  7  grams  of  these  substances  from  the 
room  temperature  to  upwards  of  1050°  have  been  determined  by  the 
calorimetric  method. 

The  specific  heat  of  barytes  increases  regularly  from  0'114  at  150°  to 
0'129  at  500°,  remaining  practically  constant  at  higher  temperatures. 

Witherite  undergoes  a  molecular  transformation  at  about  800°, 
accompanied  by  a  sudden  increase  of  19  calories  per  gram  in  the  total 
heat  of  warming  and  a  noteworthy  change  in  the  specific  heat. 

Values  obtained  with  fused  lime  point  to  the  existence  of  a 
molecular  transformation  at  405 — 410°,  accompanied  by  an  absorption 
of  5  calories  per  gram.  Lime  fused  in  the  electric  furnace  gives  good 
results  only  on  the  tii'st  occasion  that  it  is  plunged  into  the  calorimeter 
water,  as  successive  wettings  and  heatings  break  up  the  surface. 
Consistent  results  were  obtained  by  the  use  of  petroleum  in  the 
calorimeter.  R.  J.  C. 

Thermochemical  Evidence  for  von  Baeyer's  Strain  Theory. 
H.  Stanley  PiEDGrove  {Chem.  News,  1908,  98,  25 — 27). — A  theoretical 
paper  on  the  thermal  behaviour  of  the  hydrocarbons,  molecular  heats 
of  combustion  of  which  have  been  determined  by  Thomsen  and 
Sti'ohmann,  considered  in  the  light  of  Baeyer's  strain  theory.  Values 
for  the  thermal  equivalent  of  double  and  treble  liukings  are  deduced, 
and  the  thermal  equivalent  of  strains  in  polymethylene  compounds  is 
found  to  be  proportional  to  the  angle  of  deviation  of  the  carbon 
atoms.  From  thermal  data,  the  conclusion  is  drawn  that  the  molecular 
heat  of  formation  found  for  ethylene  oxide  and  that  deduced  are  quite 
in  accord  with  the  strain  theory ;  the  heat  equivalent  of  the  mole- 
cular strain  in  this  compound  is  given  as  180  cals.  J.  V.  E. 

Explanation  of  the  Viscosity  Curve  for  Mixtures  of 
Glycerol  and  Water.  Jose  11.  Cahilumdo  {Anal. ,  Jus.  Qiiitn., 
10o8,  6,  320 — 321). — The  viscosity  curve  obtained  by  plotting  the 
values  given  by  Martinez-Strong  (this  vol.,  i,  307)  shows  a  critical 
point  between  the  concentrations  60%  and  70%  of  glycerol,  beyond 
which  the  viscosity  increases  very  rapidly.  Fxaniinod  with  the 
ultra-microscope,  holutions  containing  le.ss  than  50%  of  glycerol 
do    not    show    luminous  points,    and   present  the  appearance  of  true" 
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solutions ;  solutions  containing  from  50%  to  80%  of  glycerol 
show  an  increasing  number  of  such  points,  and  probably  consist  of  a 
mixture  of  a  true  solution  with  colloidal  glycerol  in  a  state  of  pseudo- 
solution.  Mixtures  containing  90 — 100%  of  glycerol  do  not 
show  points  of  light,  and  probably  consist  of  liquid  hydrogels  which 
are  completely  homogeneous.  W.  A.  D. 

Osmotic  Pressure  of  Dextrose  Solutions  at  IC.  Harmon  N. 
Morse  and  W.  W.  Holland  (Amer.  GJmn.  J.,  1908,  40,  1—18. 
Compare  this  vol.,  ii,  671). — At  10°,  the  osmotic  pressures  of  dextrose 
solutions  are  proportional  to  the  concentrations,  the  maximum, 
minimum,  and  mean  molecular  pressures  obtained  for  individual 
concentrations  being  2387,  23  70,  and  23-80  atmospheres  respectively. 
The  excess  of  osmotic  over  gas  pressure  observed  in  the  neighbour- 
hood of  0°  {loc.  cit.)  does  not  disappear  at  10°,  at  which  temperature 
the  mean  molecular  gas  pressure  is  23'09  atmospheres.  The  mean 
value  of  the  ratio  of  osmotic  to  gas  pressure  for  0"liV  to  1-OiV" 
dextrose  solutions  at  10°  is  TOol,  the  limiting  values  of  the  ratio 
being  r035  and  1-027.  The  closer  approximation  of  osmotic  to  gas 
pressure  at  10°  than  at  0°  is  due  more  to  the  increase  in  gas  pressure 
between  these  temperatures  than  to  augmentation  of  osmotic  pressure, 
the  mean  increases  in  molecular  gas  and  osmotic  pressures  being  081 
and  0"35  atmosphere  ref<pectively. 

The  following  table  summarises  the  results  obtained  up  to  the 
present  time  : 

Mean  ratio  of  osmotic      Mean  molecular 
Temperature.         to  gas  pressure.  osmotic  pressure, 

21-7— 26-9°  0-993  24-01  atmosp. 

100  1-031  23-80      „ 

0  1-052  23-45      ,, 

T.  H.  P. 

Explosive  Crystallisation.  Frank  E.  Weston  (Chem.  News, 
1908,  98,  27). — The  author  finds  that  when  an  aqueous  solution  of  the 
compound  formed  by  the  combination  of  a  sulphite  with  a  thiosulphate 
is  evapoiated  in  a  paitial  vacuum,  a  stage  of  concentration  is  reached 
when  crystallisation  may  be  accompanied  by  explosive  violence.  It 
seems  probable  in  the  case  of  the  evaporation  of  some  sulphites  that 
crystallisation  is  suddenly  induced  on  the  surface  with  a  consequent 
sudden  increase  in  the  vapour  pressure  of  the  surrounding  liquid, 
which  under  the  very  low  pressure  existing  causes  the  liquid  to  boil 
violently.  J-  V-  E. 

Theory  of  Dyeing.  Hugo  Fischer  {Zeitsch.  j^hysikal.  Chem.^ 
1908,  63,  480— 486).— In  criticising  Freundlich  and  Losev's  theory  of 
adsorption  (Abstr.,  1907,  ii,  534),  the  author  argues  against  assuming 
the  existence  of  internal  surfaces  in  colloids.  He  maintains  that  the 
swelling  of  colloidal  substances  cannot  be  explained  by  reference  to 
any  sort  of  structure.  The  phenomena  of  swelling  and  of  dye 
absorption  alike  are,  in  the  opinion  of  the  author,  essentially  solution 
phenomena.     Experiments  are  quoted  which  support  thia  view. 
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Influence  of  the  Medium  on  Brownian  Motions.  Victok 
Henri  {Comjit.  rend.,  1908,  147,  62—65). — Rubbei^  latex  is  coagulated 
to  a  network  of  fine  threads  by  addition  of  acids,  but  is  agglutinated 
by  alkalis  to  a  mass  of  irregular  granules  without  definite  structure. 
Before  coagulation  seta  in,  the  Brownian  motion  of  the  particles  in 
the  emulsion  is  retarded. 

The  author  has  made  cinematographic  photomicrographs  of  rubber 
latex  diluted  to  1  in  500  with  water  in  presence  of  quantities  of  hydro- 
chloric acid,  acetic  acid,  sodium  carbonate,  carbamide,  and  alcohol  too 
small  to  bring  about  coagulation.  With  alkali,  the  Brownian  move- 
ments are  twice  as  slor*,  and  with  acid  nine  times  as  slow,  as  in 
distilled  water.  Thus  the  average  displacement  of  a  particle  in  1/20 
second  was  0-62/a  in  water,  0'31/x  in  A^/10  sodium  carbonate,  and 
0-07/u,  in  Nj'd'l  hydrochloric  acid.  iV^/1000  acetic  acid  produced  the 
same  effect  as  Nj'il  hydrochloric  acid,  although  the  former  is  a  weaker 
coagulating  agent. 

The  action  cannot  be  attributed  to  the  electrical  influence  of  the 
ions,  because  alcohol  produces  an  effect  which  is  as  intense  as  that  of 
acid.  On  the  other  hand,  carbamide,  which  does  not  coagulate  the 
latex,  also  produces  no  change  in  the  Brownian  movement. 

Measurements  show  that  the  granules  absorb  alkali  somewhat,  and 
acid  very  strongly.  The  author  supposes  that  an  adsorption  zone 
containing  molecules  of  the  coagulating  agent  is  formed  round  each 
granule,  and  that  this  surface  combination  is  the  cause  of  the 
slackening  in  the  Brownian  motion  of  the  granules.  R.  J.  C. 

Osmotic  Pressure  and  Brownian  Motion.  Jacques  Duclaux 
{Comj)t.rend.,  1903,  147,  131 — 134). — Colloidal  solutions  and  very  fine 
suspensions  have  been  shown  to  possess  an  osmotic  pressure.  This  has 
been  explained  on  kinetic  grounds,  but  the  osmotic  pressures  calculated 
on  the  kinetic  theory  are  systematically  smaller  than  the  experimental 
values,  although  of  the  same  order.  The  recent  work  of  Perriu 
{Oompt.  rend.,  1908,  146,  967),  which  leads  to  an  almost  absolute 
agreement  between  experiment  and  the  kinetic  hypothesis,  is  criticised. 
The  material  employed  by  Perrin  (namely,  gamboge)  is  not  entirely 
insoluble,  so  that  in  the  emulsions  which  ho  prepared  probably  some 
23%  of  the  material  was  in  solution.  Furthermore,  the  insoluble 
particles  were  not  conclusively  shown  to  be  of  uniform  size,  and  the 
method  of  enumerating  tiiem  was  questionable.  Thus  the  kinetic 
theory  does  not  explain  the  whole  of  the  osmotic  pressures.  It  is  also 
inferior  to  the  electrification  theory  of  colloidal  solutions  in  explaining 
many  other  properties,  particularly  coagulation, 

The  author  supposes  that  the  osmotic  pressure  of  a  colloidal  solution 
is  tlie  same  as  that  of  an  ordinary  electrolytic  solution  containing 
the  same  number  of  electrons  in  the  condition  of  free  ions.  It  must  be 
assumed  that  an  ion  exercises  the  same  osmotic  pressure  whether  free 
or  as  part  of  the  layer  on  an  electrified  granule. 

The  charge  can  be  recognised  by  the  conductivity  of  the  granules, 
that  is,  the  difference  in  conductivity  befoie  and  after  filtering  the 
colloidal  solution  through  collodion.  Knowing  the  velocity  of  the 
granules,  their  charge,  the  nundjor  of  ions  surrounding  tliom  and  tiio 
corresponding  o.^motic  pressures  can  be  cah-uiatod. 
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The  author  has  experimented  with  a  true  colloid,  ferric  hydroxide, 
and  results  calculated  for  osmotic  pressure  from  the  conductivity  are 
of  the  same  order,  but  somewhat  smaller  than  the  experimental  values. 
The  electrical  theory  gives  results  which  are  quite  as  good  as  those 
given  by  the  kinetic  theory,  and  is  based  on  experiments  made  with  a 
true  colloidal  solution  instead  of  with  a  mere  suspension,  the  properties 
of  which  in  spite  of  several  analogies  are  not  the  same.  There  is 
nothing  incompatible  in  the  two  methods  of  treatment,  however,  if 
the  kinetic  theory  is  correctly  regarded.  R.  J.  C. 


Ammonia  Equilibrium.  F.  Jost  {Zeitsch.  Ekktrochem.,  1908, 
14,  373 — 375). — The  author  points  out  that  the  discrepancy  between 
his  measurements  and  those  of  Haber  and  Le  Rossignol  (this  vol.,  ii,  362) 
is  not  very  great  at  the  lower  temperatures.  Up  to  800°  a  difference 
of  less  than  40°  in  the  measurement  of  temperature  would  account  for 
it.  The  possible  error  of  his  own  measurements  is  estimated  at  about 
20°.  At  higher  temperatures,  the  differences  are  larger,  and  it  is 
suggested  that  in  Haber's  measurements  the  equilibrium  may  have 
been  displaced  towards  the  cooler  part  of  the  quartz  tube.  T,  E. 


Experimental  and  Thermodynamic  Researches  on  Neutral 
Salt  Action.  Bohdan  von  Szyszkowski  (Zeitsch.  physikal.  Chem., 
1908,  63,  421—440.  Compare  Abstr.,  1907,  ii,  238).— When  carbon 
dioxide  is  passed  through  water  containing  ultramarine  in  suspension, 
hydrogen  sulphide  is  liberated.  The  presence  of  neutral  salts  hinders 
this  reaction,  and  there  appears  to  be  for  each  salt  a  concentration 
which  is  just  sufficient  to  prevent  any  discoverable  liberation  of 
hydrogen  sulphide.  The  author  has  determined  these  limiting  con- 
centrations in  a  number  of  cases,  and  regards  the  reciprocal  of  this 
concentration  as  a  measure  of  the  neutral  salt  action.  It  is  found  in 
this  way  that  sodium  salts  exert  a  much  stronger  neutral  salt  action 
than  potassium  salts.  When  sodium  salts  alone  are  considered,  it 
appears  that  the  neutral  salt  action  increases  with  the  combining 
weight  of  the  anion  ;  this  rule  does  not  apply  in  the  case  of  the 
potassium  salts.  As  regards  the  comparative  neutral  salt  action  of 
sodium  chloride  and  nitrate  and  potassium  chloride  and  nitrate,  the 
results  of  this  investi^'ation  are  in  harmony  with  the  author's  earlier 
work  {loc.  cit.).  There  appears  to  be  no  immediate  connexion  between 
neutral  salt  action  and  the  influence  of  the  salts  on  gas  solubility.  A 
few  experiments  made  with  alcohol  show  that  the  general  character  of 
neutral  salt  action  is  manifest  also  in  alcoholic  solutions. 

As  a  practical  result  of  his  work,  the  author  advocates  a  method  of 
testing  the  quality  of  a  specimen  of  ultramarine.  A  sample  of  the 
best  quality,  suspended  in  a  l-4iV  solution  of  sodium  chloride  and 
exposed  to  a  fairly  strong  current  of  carbon  dioxide,  should  not 
liberate  any  hydrogen  sulphide. 

The  influence  of  a  neutral  salt,  such  as  sodium  chloride,  on  the 
behaviour  of  a  weak  electrolyte,  such  as  carbonic  acid,  is  discussed  in 
general  terms  on  a  thermodynamic  basis.  J-  G.  P. 

VOL.  xciv.  ii.  52 
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Velocity  of  the  Reaction  between  Bromine  and  Benz- 
aldehyde.  Walter  Herz  and  Hermann  Dick  {Ber.,  1908,  41, 
2645 — 2648). — In  cohnexion  with  experiments  on  the  velocity  of  the 
addition  of  bromine  to  unsaturated  substances  in  various  solvents, 
the  reaction  2PhCH0  +  Br^  =  PhCOg'CHPhBr  +  HBr  has  been 
examined  in  chloroform,  carbon  disulphide,  and  carbon  tetrachloride. 
The  value  of  K,  calculated  for  a  bimolecular  reaction,  is  almost  the 
same  and  independent  of  the  concentration  in  the  first  two  solvents, 
but  is  about  one  thousand  times  as  great  in  carbon  tetrachloride. 

C.  S. 


Inorganic    Chemistry. 


Hydrogen  Persulphide.  Rudolf  Schenck  and  V.  Falcke 
{Ber.,  1908,  41,  2600—2603.  Compare  Bloch  and  Hcihn,  this  voh, 
ii,  579,  580). — The  authors  have  obtained  the  trisulphide  HgS,,  by 
distilling  the  crude  polysulphide  under  diminished  pressure.  It  is 
essential  to  blow  steam  through  the  glass  vessels,  and  also  to  boil 
them  in  sulphuric  acid,  in  order  to  remove  the  alkali  from  the  surface, 
otherwise  the  polysulphide  decomposes  during  distillation.  It  is  a 
colourless,  strongly  refracting  liquid,  b.  p.  43 — 50°/4'5  mm.,  D^^  r496, 
and  riyy  over  1'70.  Its  odour  resembles  that  of  camphor,  and  of  the 
product  formed  by  the  slow  combustion  of  sulphur.  The  substance  is 
extremely  volatile,  and  dissolves  in  most  organic  solvents,  but  these 
solutions  are  unstable,  with  the  exception  of  that  in  bromoform. 
Analyses  and  molecular  weight  determinations  agree  with  the  formula 

HnOo.  J.     J  .     O. 

The  Polyiodide  Molecule.  Pio  Lami  {Boll.  chim.  farm.,  1908, 
47,  435 — 411). — A  theoretical  paper.  From  the  solubility  of  iodine 
in  potassium  iodide  solutions  of  various  strengths,  and  from  the 
electrical  conductivity  of  potassium  iodide  solutions,  it  is  deduced  that 
undissociatod  potassium  polyiodide  has  the  composition  Kllg,  and  that 
it  dissociates  into  the  ions  K  and  I'l. 

No  reference  is  made  to  the  work  of  Jakowkin  (Abstr.,  1894,  ii, 
271  ;  1896,  ii,  514;  compare  also  Dawson,  Trans.,  1908,  93,  1308). 

G.  B. 

So-called  Crystalline  Boron.  HEiNnieir  Biltz  {Ber.,  1908,'"41, 
2634 — 2645). — Crystalline  silicon  can  be  obtained  by  Kuhne's  method 
(D.K.-P.  147871),  but  the  directions  for  the  preparation  of  crystalline 
boron  do  not  give  successful  results.  The  author  uses  the  following 
method.  An  intimate  mixture  of  boron  trioxide  (50  grams),  sulphur 
(75  grams),  and  aluminium  (100  grams),  or  magnesium  powder,  is 
fired  by  a  piece  of  magnesium  ribbon.  After  the  reaction,  the  fused 
mans  is  decomposed  by  water,  the  globules  of  alinniniinn  separated,  and 
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treated  with  hydrocliloric  acid.  The  residual  black,  crystalline  powder 
is  treated  successively  with  concentrated  hydrochloric  acid,  hydrofluoric 
acid,  and  dilute  hydrochloric  acid  for  many  days.  When  larger 
quantities  of  materials  are  to  be  used,  the  proportions  must  be  altered, 
more  aluminium  and  less  sulphur  being  taken  ;  the  yield  is  smaller  and 
the  black  crystals  are  not  so  large.  The  preparation  is  practically  an 
individual  substance,  has  Df  2*554  ±0-005  (by  the  floating  method), 
and  consists  of  monoclinic  crystals  [a  :  6  :  c  =  0"7130  :  1  :  07139].  A 
complete  analysis  of  the  substance  proves  it  to  be  aluminium  horide, 
AlBj2  (compare  Hampe,  this  Journ.,  1877,  i,  273).  It  is  identical  with 
the  black  modification  of  crystalline  boron  obtained  by  Wohler  and 
Deville  {Annalen,  1858, 105,  68),  the  specimens  of  which,  however,  con- 
tained carbon  as  an  impurity.  The  yellow,  transparent  cr3'stals  men- 
tioned by  these  investigators  have  also  been  obtained  by  the  preceding 
aluminothermic  method,  and  will  be  discussed  later.  C.  S. 

Constitution  of  the  Carbon  Molecule.  John  C.  Thomlinson 
{Chem.  News,  1908,  98,  37—38.  Compare  ibid.,  1906,  93,  37).— A 
reply  to  the  criticism  (this  vol.,  ii,  177)  of  Dewar's  suggested 
formula  for  the  constitution  of  the  carbon  molecule  {Chem.  News,  1908, 
97,  19).  J.  Y.  E. 

Presence  of  Rare  Gases  in  the  Atmosphere  at  Different 
Heights.  L.  Teisserenc  de  Bobt  {Compt.  rend.,  1908,  147, 
219 — 221). — Samples  collected  at  Trappes  from  the  upper  regions  of 
the  atmosphere  have  been  examined  spectroscopically  after  removal 
of  oxygen,  nitrogen,  and  argon.  The  latter  gas  occurred  in  notable 
proportions.  The  samples  collected  up  to  a  height  of  10  kilometres 
contained  both  helium  and  neon,  but  helium  was  not  detected  in  a 
sample  obtained  at  14  kilometres.  W.  0.  VV. 

Acid  Sulphates  of  Potassium.  L.  Arzalier  (Compt.  rend., 
1908,  147,  129 — 131). — On  evaporation  of  a  dilute  solution  containing 
molecular  proportions  of  sulphuric  acid  and  potassium  sulphate, 
there  are  formed  various  acid  salts,  as  described  by  Marignac,  and  also 
crystals  of  the  composition  4K2S04,3H2S04,H20,  which,  however, 
from  their  heat  of  solution  do  not  appear  to  be  a  definite  compound. 

From  concentrated  sulphuric  acid  and  normal  potassium  sulphate, 
the  salts  K2S04,3H2S04,H20  and  K2S04,3H2SO^,3H20  were  prepared, 
which,  when  heated  in  an  inert  gas  to  150°,  yield  the  salt, 

K2S04,3H2S04, 
previously  obtained  by  Schultz  in  an  impure  state.  C  B. 

Thioantimonates  of  Alkah  Metals.  I.  A.  D.  Donk  (Chem. 
Weekblad,  1908,  5,  529— 551).— From  aqueous  solutions,  the  following 
hydrated  thioantimonates  of  sodium,  potassium,  ammonium,  and  lithium 
have  been  isolated:  Na3SbS„9H,0;  KgSbS^.eH.^O ;  KgSbS^.SHaO  ; 
K3SbS4,3H20  ;  (NH4)3SbS4,4H20,  and  Li3SbS4,10H2O.  From  aqueous- 
alcoholic  solutions,  the  following  have  been  isolated  :  Na3SbS4,9H20  ; 
K3SbS,,5H20;  K3SbS„3H20  ;  (NH4)3SbS4,4H20,  and  LigSbS^lOH.O. 

A.  J.  W. 

52—2 
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Reaction  between  Ammonium  Persulphate  and  Sodium 
Peroxide.  R.  Kempf  and  Ed.  Oehler  {Ber.,  1908,  41, 
2576—2580.  Compare  Abstr.,  1906,  ii,  19,  25).— The  fact  that 
when  an  aqueous  alkaline  solution  of  ammonium  persulphate  is  kept 
for  some  time  the  ammonia  formed  is  quantitatively  oxidised  to  nitric 
acid,  whereas  when  silver  pei-oxide  is  present  the  main  oxidation 
product  is  nitrogen,  is  accounted  for  by  the  different  velocities  of  the 
two  reactions,  the  latter  being  much  more  rapid  than  the  former. 
If  the  first  reaction  is  accelerated  by  raising  the  temperature,  nitrogen 
is  also  formed. 

Ammonium  persulphate  and  sodium  peroxide  react  readily.  When 
the  dry  substances  are  rubbed  together  in  a  mortar,  the  mixture 
explodes,  producing  thick  fumes.  The  same  result  is  obtained  by 
heating  the  mixture,  by  passing  a  sti-eam  of  carbon  dioxide  over  it,  or  by 
the  addition  of  a  drop  or  two  of  water.  The  temperature  at  which  the 
explosion  occurs  lies  between  75°  and  140°,  and  depends  on  the  rate  of 
beating  and  the  amount  of  moisture  present.  The  gases  evolved  con- 
sist of  nitrogen  and  oxygen,  but  the  proportions  vary  considerably  in 
different  experiments. 

The  mixture  is  not  explosive  when  the  peroxide  is  replaced  by 
sodium  hydroxide,  or  the  ammonium  persulphate  replaced  by 
ammonium  sulphate,  sodium  persulphate,  or  a  mixture  of  the  two. 

J.  J.  S. 

Hydrates  of  Baryta  and  Strontia.  Robert  de  Forcband 
(Comjjt.  rend,  1908,  147,  165—169.  Compare  this  vol.,  ii,  155,  493). 
— The  hydrate  SrO,9H20  slowly  loses  water  in  a  vacuum 
desiccator  at  10°  and,  after  a  week,  has  the  composition  SrO,2H20. 
When  left  in  a  vacuum  for  a  month,  this  is  converted  into  SrOjH.^O.  The 
dihydrate,  the  existence  of  which  has  hitherto  been  questioned,  is  also 
formed  by  heating  SrO,9H20  for  two  hours  at  45 — 50°  in  a  stream 
of  dry  hydrogen  ;  if  the  operation  is  carried  out  at  95°,  the  mono- 
hydrate  is  obtained  in  the  same  time,  and  this  does  not  undergo  further 
dehydration  below  540°.  At  this  temperature,  however,  water  is  lost 
until  the  product  has  a  composition  varying  between  SrO,0-22H„O 
and  SrO,0'06H2O.  This  has  been  mistaken  by  previous  authors  for 
anhydrous  SrO,  but  it  probably  consists  of  a  mixture  of  condensed 
hydrates.  Anliydrous  strontium  oxide  can  only  be  obtained  by 
heating  this  mixture  to  850"  for  several  hours. 

The  hydrate  BaO,9H.,0  undergoes  a  somewhat  similar  series  of 
changes  when  heated.  The  dihydrate,  however,  does  not  change  into 
the  monohydrate  below  90 — 95".  BaOjHoO  has  m.  p.  325",  and  does 
not  lose  water  below  660°.  When  maintained  at  this  temperature  for 
several  days,  it  becomes  anhydrous;  the  change,  however,  is  complete 
in  two  or  three  hours  at  780°.  Tliere  is  no  evidence  for  the  existence 
of  any  compound  intermediate  between  the  monohydrate  (hydroxide) 
and  the  oxide. 

A  table  is  given  showing  the  heats  of  formation  and  heats  of 
solution  of  the  foregoing  hydroxides  and  oxides  in  water,  calculated 
from  their  heats  of  dissolution  in  dilute  aqueous  hydrogen  chloride. 
The  beat  of  solution  for  1  gram  molecule  of  SrO  in  20  litres  of  water 
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at  15°  is  29*76  Cal.,  and  not  30"8  Cal.  as  previously  stated  by  the 
author  {loc.  cit.).  From  these  data,  the  following  conclusions  are 
drawn:  (1)  The  conversion  of  SrO,H20  into  SrO  is  more  difficult 
than  the  conversion  of  BaOjHgO  into  BaO.  (2)  SrOjQH.p  and 
BaO.QHoO  should  dissociate  at  142°  and  152°  respectively,  whereas  the 
actual  temperatures  of  dissociation  are  102°  and  107°.  The  difference 
of  40 — 50°  is  due  therefore  to  an  endothermic  condensation  of 
the  molecule  on  the  formation  of  the  dihydrate.  A  further 
endothermic  condensation  occurs  on  the  conversion  of  the  dihydrate 
into  the  monohydrate.  (3)  The  oxides  should  be  represented  as 
(SrO)H  and  (BaO)«'.  W.  O.  W. 

Action  of  Hydrochloric  Acid  on  Manganese  Dioxide.  Willis 
B.  Holmes  and  E.  V,  Manuel  {J.  Amer.  Chem.  Soc,  1908,  30, 
1192—1193.  Compare  Abstr.,  1907,  ii,  873).— The  authors  cannot  as 
yet  confirm  the  existence  of  manganese  tetrachloride,  although  they 
have  some  evidence  of  the  formation  of  a  compound  richer  in  chlorine 
than  the  trichloride,  L.  de  K. 

Colour  and  Composition  of  Guignet's  Green.  Lothar  Wohler 
and  W.  Becker  {Zeitsch.  angew.  Chem.,  1908,  21,  1600—1606).— 
Scheurer-Kestner's  statement  is  confirmed  {Dingl.  Polyt.  J.,  1865,  176, 
386),  that  the  boron  present  in  Guignet's  green  is  without  influence  on 
the  colour,  and  is  present  only  as  a  remnant  of  the  chromium  borate 
formed  primarily  by  fusion  of  potassium  dichromate  with  boric  acid. 
By  employing  ammonium,  instead  of  potassium,  dichromate,  Guignet's 
green  is  readily  obtained  free  from  boron,  and  has  then  the  composition, 
Cr403(OII)g,  ascribed  to  it  by  Scheurer-Kestner.  The  product  obtained 
on  heating  potassium  dichromate  with  an  excess  of  boric  acid  has  the 
composition  Cr^03(B40j.)3. 

Whilst  Guignet's  green  has  a  vapour  tension  of  13  mm.  at  75°, 
16  mm.  at  81°,  and  26  mm.  at  86°,  the  greyish-violet  chromium 
hydroxide,  which  has  the  same  composition,  is  found  to  have  a  vapour 
tension  of  only  2  mm.,  not  increasing  between  75°  and  93"4°.  This 
small  vapour  tension  may  result  from  the  presence  of  moisture. 
These  differences  and  the  difference  in  colour  of  the  two  hydrates  are 
ascribed  to  isomerism.  The  greyish-violet  hydroxide  is  converted  into 
its  brilliant  green  isomex'ide  on  prolonged  heating  with  water  at  250°. 

G.  Y. 

Oxalate  Reduction  of  Alkali  Iridiochlorides.  Marcel  Delepine 
{Compt.  rend.,  1908,  147,  198). — A  reply  to  Vezes'  claim  to  priority 
(this  vol.,  ii,  703).  W.  0.  W. 


Mineralogical    Chemistry. 


Fumaroles  of  Etna.  Boric  Acid  in  the  Fumaroles  of 
Vesuvius.  Alfred  Lacroix  {Compt.  rend.,  1908,  147,  161 — 165). — 
The  fumaroles  of  the  recent  (1908)  eruption  of  Etna  are  of  the  same 
types  as  those  of  Vesuvius,  but  they  are  much  less  active  ;  this  is  due 
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to  the  short  period  of  the  eruption,  and  to  the  fact  that  the  magma  was 
poor  in  volatile  materials.  The  types  specially  described  are  : 
(i)  fumaroles  depositing  alkali  chlorides  ;  (ii)  those  emitting  hydrogen 
chloride  and  depositing  kremersite,  &c.,  and  (iii)  those  depositing 
ammonium  chloride  alone.  The  crusts  of  ammonium  chloride  were 
found  to  contain  small  amounts  of  fluorine,  perhaps  present  as  an 
alkali  silicofluoride. 

In  one  of  the  fumaroles  of  the  1906  eruption  of  Vesuvius,  a  small 
amount  of  sassolite  (H3BO3)  in  crystalline  scales  was  detected.  This 
is  rare  at  Vesuvius,  but  its  presence  is  of  importance  in  connexion 
with  theories  of  pneumatolytic  action.  L.  J.  S. 

Lavas  of  the  Recent  Eruption  of  Etna.  Alfred  Lacroix 
(Compt.  rend.,  1908,  147,  99 — 103). — The  various  products  of  the 
1908  erviption  of  Etna  were  examined  petrographically  and  chemically. 
They  closely  resemble  one  another  in  chemical  composition  and  in  the 
porphyritic  crystals  (of  basic  plagioclase,  little  augite  and  magnetite, 
and  very  little  olivine)  which  they  contain.  The  rock  of  a  lava  flow 
(anal.  I)  which  has  cooled  more  slowly,  and  has  consequently  crystal- 
lised more  completely,  contains  in  its  ground-mass  microlites  of  augite 
and  olivine  with  very  little  glass ;  this  rock  is  a  basalt,  or,  according 
to  the  French  terminology,  a  labradorite.  In  a  slightly  scoriaceous 
product  (anal.  II)  of  eruptions  of  the  Strombolian  type,  and  in  a  highly 
scoriaceous  bomb  (anal.  Ill)  resulting  by  an  explosion  of  the  Hawaiian 
type,  the  ground-mass  contains  more  glassy  material.  Anal.  IV  is  of 
the  ash  which  fell  during  the  eruption  : 


Loss 

on  igni- 

SiO,. 

K\,0,. 

FeoOg. 

FeO. 

MgO. 

CaO. 

NajO. 

KoO. 

TiOo. 

P^o.,. 

tion.    Total. 

I. 

49-75 

18-30 

2-85 

6-28 

3-45 

9-76 

4-96 

1-89 

2-45 

0-03 

0-40  10012 

II. 

49-71 

18-40 

1-93 

6-96 

3-45 

9-80 

5-13 

1-72 

2-58 

0-02 

0-00     99-70 

III. 

50-40 

18-90 

2-65 

5-82 

2-99 

9-41 

5-20 

1-54 

2-58 

0-03 

0-10     99-62 

IV. 

51-83 

18-45 

4-97 

3-96 

2-99 

7-55 

3-62 

1-61 

2-45 

3-00  100-33 
L.  J.  S 

Physiological    Chemistry. 


Blood-coagulation  Time.  F.  L.  Golla  {Proc.  physiol.  Soc,  1908, 
Ixi — Ixii ;  J.  Physiol.,  37). — A  modification  of  Buckmaster's  coagulo- 
meter  is  described  ;  it  gives  very  constant  results  with  a  given  blood. 
The  coagulation  time  does  not  exhibit  diurn.al  variation  ;  it  is  not 
altered  by  fasting,  or  by  the  internal  administration  of  .«odium  citrate 
or  calcium  salts.  Nor  is  it  abnormal  in  lin'mophilia  (1  case),  purpura 
(1  case),  or  urticaria  (2  cases).  It  is  markedly  prolonged  in  cases  of 
jaundice,  probably  because  of  an  alteration  in  the  surface  tension  of 
the  blood-tilm.  VV.  I>.  H. 
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Effect  of  Amyl  Nitrite  on  Red  Blood  Corpuscles.  Gr.  Slavu 
{Compt.  rend.,  1908,  147,  148—149). — Less  than  0*3%  of  amyl  nitrite 
does  not  produce  a  visible  spectroscopic  change  in  the  blood.  Death, 
after  toxic  doses  have  been  administered,  is  not  wholly  due  to  want  of 
oxygen,  for  a  considerable  quantity  of  the  gas  can  be  extracted  from 
the  blood  in  a  vacuum.  The  oxygen  which  is  set  free,  both  in  vivo  and 
in  vitro,  is  not  derived  from  the  plasma,  but  from  the  corpuscles. 

G.  B. 

The  Behaviour  of  the  Sugar  of  the  Blood  after  Bleeding. 
Nils  Andersson  (Biochem.  Zeitsch.,  1908,  12,  1 — 7). — The  statement 
that  the  amount  of  sugar  in  the  blood  increases  after  bleeding  is 
confirmed  ;  this  occurs  in  rabbits,  especially  after  a  second  bleeding. 
The  blood-sugar  consists  of  75%  dextrose,  and  the  remaining  25%  is 
spoken  of  as  residual  sugar ;  it  is  not  fermentable  by  yeast  and  gives 
a  positive  orcinol  reaction,  and  so  is  probably  a  pentose,  but  this 
requires  confirmation.  Both  varieties  of  sugar  increase  in  the  same  pro- 
portion after  bleeding  j  the  total  amount  may  be  more  than  doubled, 

W,  D,  H. 

The  Blood  Issuing  from  the  Dog's  Suprarenal.  F.  A,  Young 
and  J.  E.  Lehmann  i^Proc.  physiol.  Soc,  1908,  liv;  /.  Physiol.,  37). — 
The  blood  issuing  from  the- suprarenal  gland,  especially  if  it  has  been 
dammed  back  there  for  a  time  by  a  ligature,  produces  on  injection 
into  the  general  blood  stream  a  decided  rise  of  pressure,  and  so 
presumably  contains  adrenaline,  W.  D,  H. 

Duration  of  Effect  of  Pituitary  Extract  on  Blood  Pressure. 
P.  LocKHART  Mummery  and  W.  Legge  Symes  {Proc.  physiol.  Soc, 
1908,  Ivi ;  J.  Physiol.,  37).  —  In  the  dog,  the  elevation  of  blood  pressure 
produced  by  injection  of  pituitary  extract  may  last  twenty  to  thirty 
minutes  ;  in  the  pithed  cat,  it  may  persist  for  many  hours. 

W.  D.  H. 

Influence  of  Magnesium  Sulphate  on  Metabolism.  Matthew 
Steel  (/,  Biol.  Chem.,  1908,  5,  85 — 124),— Injection  of  magnesium 
sulphate  into  a  muscle,  or  under  the  skin,  does  not  cause  diarrhoea. 
The  total  nitrogen  eliminated  is  somewhat  increased,  but  the  most 
marked  effect  is  the  rise,  relative  and  absolute,  in  urinary  ammonia, 

W,  D.  H. 

Tolerance  to  Alcohol.  Josef  Pringsheim  (Biochem.  Zeitsch., 
1908,  12,  143 — 192),— In  animals  accustomed  to  alcohol,  the  same 
quantity  is  excreted  by  lungs,  kidneys,  and  skin  as  in  those 
unaccustomed  to  its  use.  In  both  classes  of  animals,  the  faeces  are 
free  from  alcohol.  In  both  groups  the  amount  united  to  glycuronic 
acid  in  the  urine  is  the  same,  but  that  united  to  sulphuric  acid  is 
slightly  higher  in  the  "  accustomed  "  animals.  The  "  accustomed  " 
animals  burn  off  the  alcohol  more  rapidly,  that  is,  in  about  two-thirds 
of  the  time  occupied  in  the  burning  by  the  "non-accustomed  "  group. 
In  acute  alcoholic  poisoning,  the  percentage  of  alcohol  in  the  body  is 
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about  66%  more  in  the  "non-accustomed"  animals.  The  seat  of 
combustion  is  mainly  the  liver,  then  comes  heart  muscle,  and  the 
brain  is  last.  W.  D.  H. 

Temperature-coeflBcients  of  Velocities  of  Various  Physio- 
logical Actions.  Charles  D.  Snydee  {Amer.  J.  Physiol.,  1908,  22, 
309 — 334). — The  large  number  of  observations  recorded  and  tabulated 
show  that  the  temperature-velocities  are  all  of  magnitudes  similar  to 
those  seen  in  physical  and  chemical  reactions ;  in  cases  where  it  is 
known  that  metabolism  occurs,  the  coefficients  observed  are  those  of 
chemical  reactions ;  under  this  category  are  included  the  shortening 
of  muscle,  the  latent  period  of  smooth  muscle,  &c.  Coefficients  lower 
than  these  simulate  physical  actions,  for  instance,  the  latent  period 
of  striated  muscle.  In  still  other  cases,  the  data  are  insufficient  to 
draw  conclusions  from,  as,  for  instance,  the  latent  period  of  cardiac 
muscle  and  of  vagus  stimulation,  and  the  velocity  of  urinary  secretion 
and  of  lymph  formation.  W.  D.  H. 

Effects  of  Variations  in  Inorganic  Salts  and  Reaction  on 
Plants  and  Animals.  Benjamin  Moore,  Herbert  E.  Roaf,  and 
Robert  E.  Knowles  {Bio-Ohem.  J.,  1908,  3,  279— 312).— The  range 
of  ionic  concentrations  compatible  with  life  is  a  narrow  one.  Short 
of  the  lethal  dose,  life  and  growth  of  plants  are  stimulated  by  alkali 
and  not  by  acid.  Potassium  is  more  stimulating  than  sodium  to  both 
rootlets  and  flowers.  The  phosphatic  anion  causes  increase  in  size,  but 
irregularities  in  the  flowers.  In  amphibia,  both  acid  and  alkaline 
phosphates  increase  growth.  Higher  concentrations  cause  death, 
which  in  the  case  of  the  alkaline  salt  is  pieceded  by  hyper- 
excitability.  In  mammals,  alkaline  and  acid  phosphates,  in  doses  of 
0"26 — 0"38  gram  per  kilo,  of  body-weight,  cause  increased  metabolism, 
diminishing  body-weight,  and  finally  death.  The  adipose  and  muscular 
tissues  waste  considerably  ;  other  symptoms  are  polyuria,  and  with 
large  doses,  diarrhoea  with  ulceration  of  the  alimentary  canal, 
leucocytosis,  degeneration  of  liver  cells,  and  nephritis.  The  alkalinity 
of  the  serum  is  increased  by  the  alkaline  and  diminished  by  the  acid 
salt.  W.  D.  H. 

Chemical  Composition  of  the  Herring  during  the  Repro- 
ductive Period.  Thomas  H.  Milroy  {Bio-Chem.  J.,  1908,  3, 
366 — 390). — The  herring  undoubtedly  feeds  until  spawning  time,  and 
so  differs  from  the  salmon ;  the  herring  is  therefore  not  dependent  on 
its  muscle  proteins  for  the  growth  of  its  ovaries.  In  the  male,  as  in 
the  female,  the  highest  fat  percentage  is  found  in  the  muscles  just 
before  rapid  growth  of  the  reproductive  organs  occurs ;  then  it  falls. 
The  year  may  be  divided  into  three  periods  :  (1)  The  restitution  or 
feeding  period,  three  to  four  months  before  spawning  ;  the  spent  fish 
recovers  and  accumulates  a  store  of  fat.  (2)  The  ripening  period, 
six  to  seven  months.  The  fish  still  takes  food,  but  in  less  amount, 
and  the  sexual  organs  grow  as  the  store  of  muscle  fat  lessens. 
(3)  The  spawning  period,  two  months ;  during  this  time  feeding 
stops,  the  fat  in  the  muscles  falls  greatly,  and  the  water  increases. 

W.  D.  H. 
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Glycogen  of  Frog's  Spawn.  E.  Haensel  (Biochem.  ZeitscL, 
1908,  12,  138 — 142). — Glycogen  is  present  in  frog's  spawn  in 
amounts  varying  from  0'016  to  0'052%  of  the  fresh,  or  from  1*28  to 
4'08%  of  the  dry,  material.  The  estimations  were  made  by  Pfluger's 
method.  The  addition  of  dextrose,  lactose,  or  sucrose  to  the  spawn 
causes  a  rise  in  the  yield  of  glycogen.  W.  D.  H. 

Influence  of  Strontium  on  the  Growth  and  Composition  of 
Bone.  Helene  Stoeltzner  (Biochem.  Zeitsch.,  1908,  12,  119 — 137). 
— The  experiments  recorded  on  growing  dogs  show  that  if  the  diet  is 
poor  in  calcium,  or  if  the  calcium  is  partly  replaced  by  strontium, 
the  bone  condition  that  results  differs  from  that  seen  in  rickets ;  in 
the  latter  condition,  the  relationship  of  calcium  to  fat-free  dry 
substance  is  lessened,  but  this  was  not  the  case  in  the  experimental 
puppies.  Strontium  is  laid  down  in  the  bone  in  relatively  important 
amount,  but  it  does  not  seem  able  to  take  the  place  of  calcium  in 
producing  healthy  bone,  W.  D.  H. 

Chemistry  of  Muscle  and  Liver  of  Reptiles.  John  F. 
Lyman  {J.  Biol.  Chem.,  1908,  5,  125 — 127). — Four  kilograms  of  fresh 
muscle  and  the  livers  from  two  pythons  were  examined.  From  the 
muscle,  creatine  and  sarcolactic  acid  were  separated  and  identified. 
The  most  conspicuous  purine  derivative  is  hypoxanthine,  as  in  higher 
vertebrates. 

From  the  livers,  uric  acid,  guanine,  and  adenine  were  obtained. 
Xanthine  and  hypoxanthine  could  not  be  separated  in  amounts 
sufficient  for  identification.  W.  D.  H. 

Contraction  of  Muscle  in  Relation  to  the  Presence  of 
Receptive  Substances.  II.  John  N.  Langley  (/.  Physiol.,  1908, 
37,  165—212.  Compare  this  vol.,  ii,  120).— Further  details  of  the 
phenomena  of  nicotine  poisoning  in  frog's  muscle,  which  support  the 
author's  previous  contention  that  there  exist  in  the  muscle,  or  its 
nerve-endings,  or  both,  substances  with  which  the  nicotine  combines. 

W.  D.  H. 

Cholesterol  in  Coelenterata.  Charles  Doeee  (Proc.  j^hysiol. 
Soc,  1908,  Iviii — lix ;  /.  Physiol.,  37). — Cholesterol  is  generally 
regarded  as  a  constant  constituent  of  cell  protoplasm.  It  is  certainly 
present  in  sea-anemones.  W.  D.  H. 

Kidney  Secretion  of  Indigo  carmin,  Methylene-blue,  and 
Sodium  Carminate.  George  D.  Shafer  [Amer.  J.  Physiol.,  1908, 
22,  335 — 352). — The  experiments  recorded  confirm  Heidenhain's  views 
on  urinary  formation  ;  indigo-carmin,  leuco-indigo-carmin,  and 
methylene-blue  are  secreted  at  varying  rates  by  the  convoluted 
tubules  and  the  wider  limb  of  Henle's  loop.  Sodium  carminate,  on 
the  other  hand,  passes  out  by  the  glomeruli.  W.  D.  H. 

[Symptomatic]  Significance  of  Urinary  Indoxyl.  Detection 
of  Indole  in  Pus.  Charles  Porchee  (Compt.  rend.,  1908,  147, 
214 — 217). — Pus,  diluted  with  water  and  made  alkaline,  is  distilled 
with   steam ;   the   indole   is   extracted    from    the    distillate   by   pure 
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benzene,  in  which  it  is  detected  by  the  colour  reaction  with  ;;-dimethyl- 
aminobenzaldehyde.  In  less  than  half  the  number  of  specimens 
examined,  indole  was  present ;  its  formation  seems  to  depend  on  the 
presence  of  particular  organisms.  G.  B. 

Renal  Calculi.     J.  Sydney  Rowlands   {Bio-Chem.    J.,    1908,    3, 

346 350). — A     series     of      twenty-two     calculi     from     South-west 

Lancashire  and  North  Wales  was  examined.  The  commonest 
constituent  was  found  to  be  calcium  oxalate.  Uric  acid  was  rare, 
and  was  absent  in  nineteen  cases.  W.  D.  H. 

Concentration  of  Diphtheria  Toxin.  P.  G.  Hkinemann  {J. 
Biol.  C'hem.,  1908,  5,  27— 30).— A.  high  potency  diphtheria  toxin  is 
advantageous  in  the  production  of  diphtheria  antitoxin.  Concentration 
of  the  former  by  precipitating  with  alcohol  or  salts  of  heavy  metals  is 
accompanied  by  loss  of  potency  ;  this,  however,  is  minimised  by  the 
use  of  neutral  salts  as  the  precipitating  agent.  In  the  present 
research,  ammonium  sulphate  was  used  ;  the  salt  was  subsequently 
removed  by  dialysis  through  heavy  parchment.  Phenol  was  then 
added  to  the  re-dissolved  precipitate  as  a  preservative  to  the  extent 
of  0-3% ;  more  than  this  precipitates  the  toxin.  The  loss  of  potency 
is  very  slight,  W.  D.  H. 

Experimental  Glycosuria.  II.  Glycogenolytic  Fibres  in  the 
Great  Splanchnic  Nerve.  John  J.  R.  Macleod.  III.  Influence 
of  Stimulation  of  the  Great  Splanchnic  Nerve  when  the 
Liver  is  Deprived  of  its  Blood  Supply.  John  J.  R.  Macleod 
and  H.  0.  Run  {Amer.  J.  Physiol.,  1908,  22,  397—409).— 
Stimulation  of  the  great  splanchnic  nerve  in  dogs  produces  marked 
hyperglycsemia  within  half  an  hour,  accompanied  by  diuresis  and 
glycosuria.  If  the  stimulation  is  continued  for  hours,  these  effects 
reach  a  maximum  in  about  two  hours  and  then  decline.  Liberal 
administx-ation  of  oxygen  lessens,  but  does  not  abolish,  the  effect ; 
atropine,  also,  does  not  prevent  the  effect.  Ligature  of  the  hepatic 
artery  or  clamping  of  the  portal  vein  do  not  in  themselves  produce 
hyperglycsemia.  The  glycogen  which  disappears  from  the  liver  is 
greater  in  amount  when  the  nerve  is  stimulated  when  the  portal  blood 
is  diverted  into  the  inferior  vena  cava  than  when  the  stimulation  is 
omitted.  This,  however,  is  not  conclusive  evidence  in  favour  of 
glycogenolytic  secretory  fibres,  for  the  stimulation  might  produce 
hloodlessness  of  the  liver  by  constricting  the  hepatic  artery.  If, 
however,  the  glycogen  still  disappears  during  stimulation  of  the  nerve, 
when  the  liver  is  rendered  completely  aiifemic  by  ligature  of  the  portal 
vein  and  hepatic  artery,  then  the  existence  of  such  nerve-fibres  is 
definitely  proved.  In  two  out  of  three  experiments,  the  disappearance 
was  greater  during  a  ten  minute  period  of  stimulation  than  in  the 
preceding  ten  minutes  when  no  stimulation  was  employed.  If  no 
Kbimulation  is  used  at  all,  the  rate  of  disappraratice  during  the  second 
ten  minutes  is  the  same  as,  or  less  than,  that  occurring  during  the 
first  period.  W,  D.  H. 
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Calcium  Metabolism  in  Relation  to  Rickets.  Hans  Aron 
{Biochem.  Zeitsch.,  1908,  12,  28 — 77). — A  critical  and  experimental 
review  of  calcium  metabolism  in  relation  to  the  aetiology  of  rickets. 
The  lack  of  calcium  may  be  due  to  the  small  amount  in  the  food,  or 
to  its  non-absorption,  or  to  its  too  rapid  excretion.  The  experiments 
recorded  on  animals,  together  with  obsei'vations  on  human  infants, 
show  the  overwhelming  importance  of  the  first  of  these  three  factors. 
The  effect  falls  mainly  on  the  skeletal  structures,  for  the  amount  of 
calcium  may  remain  normal  in  other  organs.  Among  the  interesting 
points  raised  are  :  (1)  the  poorness  of  human  milk  in  calcium,  and  the 
suggestion  is  made  that  weaning  should  occur  at  an  earlier  date  than 
that  usually  laid  down;  and  (2)  the  fact  that  the  milk  of  mothers 
of  rickety  children  is  poorer  in  calcium  than  that  of  other  women  in 
relation  to  the  organic  constituents  in  the  milk.  Doubtless  other 
factors  also  step  in,  especially  rapidity  of  growth  in  such  children. 

W.  D.  H. 

Arsenic  and  Trypanosomes.  Martin  Jacoby  and  Albert 
ScHUTZE  (Biochem.  Zeitsch.,  190S,  12,  193 — 202). — Phagocytosis  does 
not  appear  to  be  a  factor  in  the  defence  of  the  body  against 
trypanosomes,  and  the  beneficial  influence  of  arsenic  is  not  due  to  its 
.stimulating  leucocytic  activity,  but  rather  to  its  direct  influence  on  the 
parasites.  W.  i).  H. 

Pharmacological  Action  of  cyc^oHexane  and  Some  of  its 
Derivatives.  A.  Brissemoret  and  J.  Chevalier  (Compt.  rend., 
1908,  147,  217 — 219). — A  comparison  of  the  action  of  cyc/ohexane, 
Ci/c^ohexanol,  i-quercitol,  and  inositol  on  the  action  of  the  isolated 
rabbit's  heart  perfused  with  Locke's  solution.  The  primary  effect 
(contraction  of  the  heart's  muscle)  of  all  four  substances  is  attributed 
to  their  having  a  common  carbon  skeleton.  With  ez/c^ohexane,  and 
especially  with  c?/c^ohexanol,  the  toxic  effect  on  the  nerves  of  the  heart 
is  most  prominent,  G,  B. 

[Physiological]  Action  of  Substances  of  the  Saponin 
Group.  Leonhard  Wacker  {Biochem.  Zeitsch.,  1908,  12,  8 — 14). — 
Substances  of  the  saponin  group  obtained  from  various  plants 
appear  to  differ  in  toxicity  ;  the  experiments  x'ecorded  (on  dogs)  were 
performed  with  a  mixture  of  quillajic  acid  and  sapotoxin. 
Deleterious  effects  on  the  kidney  are  described.  The  toxic  action  on  the 
blood  is  less  if  the  drug  is  given  by  the  mouth,  and  the  addition  of 
extracts  of  the  intestinal  mucovis  membi-ane  to  solutions  outside  the 
body  lessens  their  hsemolytic  properties  ;  the  gastric  mucous  membrane 
is  even  more  powerful  in  the  same  direction,  W,  D.  H, 

Absorption  of  Certain  Poisonous  Gases  by  the  Respiratory 
Tract.  Karl  B,  Lehmann,  Joseph  Wiener,  Johannes  Willke,  and 
JiRO  Yamada  (Arch.  Hygiene,  1908,  67,  57 — 98), — If  the  air  contain.s 
from  02  to  0-3°o  of  ammonia,  from  80  to  90%  of  this  is  absorbed,  and 
absorption  is  mainly  brought  about  by  the  nasal  and  buccal  mucous 
membranes.     If  the  mixture  is  passed  directly  into  the  lungs  of  an 
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animal,  about  56%  of  the  ammonia  is  absorbed,  but  it  is  not  possible 
to  say  whether  the  absorption  occurs  in  the  bronchial  tubes  or  in  the 
alveoli. 

Hydrogen  chloride  is  absorbed  by  the  nose  and  trachea  to  the 
extent  of  60 — 75%.  An  animal  in  this  way  absorbed  252  milligrams  of 
the  gas  in  an  hour,  sufficient  to  produce  acid  poisoning  ;  injury  to  the 
mucous  membrane  is  also  readily  produced.  Sulphur  dioxide  is  absorbed 
by  the  same  channels  to  the  extent  of  35—58%.  It  is  relatively  more 
toxic  than  hydrogen  chloride.  Acetic  acid  vapour  is  less  toxic 
than  hydrogen  chloride.  It  produces  hypersemia  and  acidity  of 
the  mucous  membrane,  but  no  htemorrhage.  The  amount  absorbed 
varies  from  62  to  86%.  A  few  experiments  on  carbon  disulphide  are 
also  given  ;  the  amount  absorbed  is  about  20 — 22%.  Full  analytical 
details  are  given  throughout ;  the  experiments  on  animals  were 
supplemented  throughout  by  experiments  on  man,  W,  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Action  of  Heavy  Metals  on  Bacillus  Typhorus.  Benjamin 
Moore  and  James  Leonard  HAWKES(iBio-C/iem.  J.,  1908,  3,  313 — 345). — 
The  investigation  was  undertaken  on  fresh- water  mussels  with  a  view 
to  their  purification  from  the  bacillus  of  typhoid  fever.  Ferrous 
sulphate  and  ferric  chloride  solutions  (1  in  1000)  act  beneficially 
on  the  mussels,  and  kill  all  the  bacilli  in  twenty-five  hours.  Salts  of 
silver,  copper,  zinc,  and  lead  were  found  to  be  useless  ;  they  either  act 
detrimentally  on  the  mussels,  or  do  not  free  them  from  the  bacilli  in  a 
reasonable  time.  W.  D,  H. 

Fermentation  of  Malic  Acid  in  the  Production  of  Wine. 
AuGUSTK  IxosENSTiEHL  {Compt.  7'end.,  1908,  147,  150 — 153.  Compare 
Mestrezat,  this  vol.,  ii,  723). — Malic  acid  is  transformed  into  lactic 
acid  and  carbon  dioxide  by  Micrococcus  malolacticus  occurring  in  the 
grape  ;  in  order  to  secure  proper  ripening  of  the  wine,  this  bacillus 
should  not  be  allowed  to  develop  rapidly,  so  that  the  malic  acid 
disappears  slowly.  G.  B. 

Fermentation  of  Calcium  Tartrate.  Oskar  Emmerling  (Centr. 
Bakt.  Par.y  1908,  ii,  21,  317 — 318). — The  experiments  were  made  with 
a  Spirillum  found  in  the  waste  waters  from  a  tannery.  When  in- 
oculated into  a  culture  solution  containing  inorganic  and  organic  food 
substances  and  solid  calcium  tartrate,  it  was  found  to  decompose  the 
latter  salt  quantitatively,  giving  rise  to  calcium  carbonate  and  carbon 
dioxide.  Thus,  in  one  experiment,  5  grams  of  the  tartrate  were 
originally  put  into  the  solution,  of  which  4  3  were  decomposed,  giving 
rise  to  205  grams  of  calcium  carbonate  (theor.  =  2"2  grams).  Decom- 
position proceeds  more  rapidly  the  greater  the  surface  of  liquid  exposed 
to  the  air  and  the  more  frequently  the  liquid  is  shaken. 
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In  all  fermentations  of  calcium  tartrate  studied  previously,  the 
reaction  has  been  more  complex,  and  has  given  rise  to  several  fatty 
acids.  E.  J.  R. 

Influence  of  the  Sterilisation  Temperature  of  Grape  Juice 
and  of  the  Fermentation  Temperature  on  the  "  Bouquet  "  of 
Wine.  AuGUSTE  Rosenstiehl  {Compt.  rend.,  1908,  146,  1417—1420). 
— The  best  temperature  for  sterilisation  is  50—52°  ;  at  55 — 60°  the 
bouquet  suffers.  It  is  true  that  at  the  lower  temperature  only  a 
partial  sterilisation  is  achieved,  but  below  26°  the  surviving  yeast  cells 
do  not  appreciably  resume  their  growth  in  the  first  forty-eight  hours, 
so  that  there  is  time  for  the  pure  culture,  with  which  it  is  desired  to 
conduct  the  fermentation,  to  establish  itself.  A  further  reason  for 
conducting  the  fermentation  at  a  low  temperature  (20°)  is  that  at  a 
higher  temperature  the  carbon  dioxide  evolved  carries  away  substances 
the  scent  of  which  makes  up  the  bouquet.  The  gases  given  off  may 
be  passed  into  sterile  grape  juice,  to  which  they  communicate  the 
bouquet.  Cr.  B. 

De-amidising  Ferments  of  Fungi.  Hans  Pkingsheim  {Biochem. 
Zeitsch.,  1908,  12,  15 — 25). — Various  fungi,  such  as  yeast  and 
Aspergillus  niger,  have  the  property  of  liberating  ammonia  from 
nitrogenous  substances,  especially  from  amino-acids.  This  is  due  to 
enzymatic  action.  After  treatment  with  acetone  and  ether,  this 
property  is  lost.  The  de-amidised  residue  is  changed  into  alcohols^ 
with  the  evolution  of  carbon  dioxide,  by  an  enzyme  contained  in  yeast, 
which  is  also  killed  by  acetone  and  ether.  The  theoretical  bearing  on 
these  facts  in  relation  to  the  growth  of  fungi  is  discussed. 

W.  D.  H. 

Influence  of  the  Concentration  of  Sugar  Solutions  on 
Respiration  [of  Seedlings].  A.  Maige  and  G.  Nicolas  {Compt. 
rend.,  1908,  147,  139— 142).— Bean  seedlings  placed  for  fifteen  to 
twenty-two  hours  in  sugar  solutions  of  various  concentrations  (up  to 
10%)  showed  increased  intensity  of  respiration,  both  normal  and 
intramolecular.  With  all  sugars  examined,  except  lactose,  the 
respiration  increases  progressively  with  the  concentration.  G.  B. 

Behaviour  of  Certain  Organic  Substances  in  Plants.  I. 
GiACOMO  L.  Ciamician  and  C.  Ravenna  {Gazzetta,  1908,  38,  i, 
682 — 697). — The  glucosides  amygdalin,  salicin,  and  arbutin  are 
tolerated  by  maize  and  French  beans  to  a  much  greater  extent  than 
the  aromatic  substances  present  in  the  glucosides,  namely,  benz- 
aldehyde,  saligenin,  and  quinol.  The  plants  into  which  the  latter  are 
introduced  die  within  three  days,  whilst  those  treated  with  the 
glucosides  reach  complete  maturation.  In  a  period  of  two  months,  a 
single  plant  can  be  treated  with  as  much  as  3  grams  of  glucoside 
without  injury. 

The  glucosides  introduced  into  the  plants  undergo  partial  hydrolysis, 
and  are  apparently  utilised  by  the  plants,  since  extraction  of  the 
latter  only  yields  a  fraction  of  the  total  glucoside  introduced. 

T.  H.  P. 
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Mechanism  of  the  Distribution  of  Odoriferous  Principles  in 
Plants.  Eugene  Charabot  and  G.  Laloue  {Compt.  rend.,  1908,  147, 
144 — 145). — In  general,  those  constituents  of  an  essential  oil  Avhich 
are  most  soluble  in  water  are  most  readily  transported  from  the 
leaves  to  the  flowers.  Menthol  is  more  soluble  than  menthone,  yet  in 
peppermint  plants  the  flowers  contain  more  menthone  than  the  leaves. 
This  is,  however,  the  result  of  oxidation  of  the  menthol  after  it  has 
been  transported  into  the  flowers,  and  therefore  a  secondary  effect. 

G.  B. 

Chemical  Changes  Consequent  on  the  Wounding  of 
Plants.  Rudolf  Friedrich  (Cenlr.  Bakt.  Par.,  1908,  ii,  21, 
330 — 347). — The  author  gives  a  full  resume  of  previous  work  on  the 
subject,  dealing  especially  with  (a)  the  increased  evolution  of  carbon 
dioxide,  (b)  the  increased  production  of  protein,  in  wounded  potatoes 
and  onions.  He  finds  that  the  former  of  these  phenomena  is  also 
shown  by  other  parts  of  plants  (leaves,  fruit,  <fec.),  but  not  always 
the  latter  ;  thus  potatoes  and  oak  leaves  respectively  gave  the  following 
results  : 

Total      Protein       Amide         Carbo- 
N.  N.  N.  hydrate.    Acidity. 

Potatoes  (tubers),  wounded  .,     1-476        1-250        0-123        70-260        24350 

„  not  wounded--...     1-301         0-888         0-167         73-820         21-430 

Orti  Zcrti-es,  wounded '.....     5-171         3-557         1230  8-191         59-530 

not  wounded  5-392         3-498         1-004         12-436         48-81)6 

The  figures  refer  to  percentages  on  the  dry  substance. 

The  fall  in  carbohydi-ate  is  correlated  with  the  increased  i-espiration, 
but  the  increase  in  acidity  is  not  discussed,  since  the  acids  actually 
produced  were  not  investigated.  It  was  found  that  the  protein 
production  in  the  wounded  potato,  onion,  and  pear  depended  on  the 
presence  of  the  large  amount  of  carbohydrate;  the  fruits  of  Cydouia 
japonica  and  leaves  of  Clivia  Gardneri,  which  behaved  like  oak  leaves, 
contained  only  small  quantities.  This  observation  lends  support  to 
Pfelfer's  view  that  protein  is  formed  from  plants  by  a  reaction 
between  carbohj'drate  and  amide  material.  E.  J.  K. 

Origin  of  the  Colouring  Matter  of  Red  Grapes  and  of  Other 
Plant  Organs.  J.  Laborue  (Compt.  rend.,  1908,  146,  1411—1413  *). 
— IJy  heatiug  the  solid  parts  of  young,  green  grapes  with  2%  hydro- 
chloric acid  to  120"  for  thirty  minutes,  a  red  colouring  matter  is 
formed  from  the  tannins.  A  similar  pigment  may  be  formed  by 
boiling  with  alkali  in  the  presence  of  air.  G.  B. 

Oxydase  in  the  Latex  of  Hevea  Braeiliensis.  David  Spence 
{BioChem.  ./.,  1908,  3,  351  — 352).— Kour  samples  of  this  latex  (Para 
rubber)  gave  marked  evidence  of  the  presence  of  an  oxidising 
enzyme.  W.  D.  11. 

Ripening  of  Tomatoes  (Lycopersicum  esculentum).  F.  M. 
ALiiAiiARY  {Gompl.  rend.,  1908,  147,  146 — 147). — During  ripening,  a 
considerable  increase  in  the  amount  of  organic  acids,  sugars,  starch, 
and  non-protoin  nitrogenous  substances  takes  place,  whilst  proteins 
and  cellulose  diminish.  G.  B. 

*   and  null.  Arsoc.  rhim.  Siirr.  Disl.,  1908,  26,  76—78. 
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Physiological  Action  of  Dicyanodiamide.  Oscar  Loew  {Chem. 
Zeit.,  1908,  32,  676 — 677). — Whilst  under  ordinary  conditions  calcium 
cyanamifle  decomposes  entirely  into  calcium  and  ammonium  carbonates, 
in  alkaline  soils  there  is  a  possibility  of  a  partial  production  of 
dicyanodiamide.  According  to  Ulpiani  and  Perotti  (Abstr.,  1907,  ii, 
295),  the  latter  compound  is  not  poisonous  to  crops,  and  may  even  be 
employed  as  a  source  of  nitrogen ;  Kappen  showed  that  it  is  very 
slowly  converted  into  ammonia. 

Experiments  in  which  young  barley  plants  (14 — 16  cm.  high)  were 
placed  in  a  0-5%  solution  of  dicyanodiamide  showed  an  injurious  action 
after  two  days.  In  the  case  of  small  Lathyrus  plants,  no  injurious 
action  was  observed  until  several  days  later,  owing,  perhaps,  to 
evaporation  being  less.  With  0-05 — 0-1%  solutions,  only  the  points 
of  the  leaves  were  affected ;  solutions  of  guanidine  hydrochloride 
of  the  same  strength  killed  bai-ley  plants  in  a  few  days. 

Further  experiments  with  twigs  of  Tradescantia  in  0'1%,  and  Elodea 
in  0-2%,  solutions  of  dicyanodiamide  showed  that  no  injurious  effect 
was  produced  in  either  case,  and  that  Elodea  utilised  dicyanodiamide 
as  a  source  of  nitrogen.  The  poisonous  effects  observed  by  Immendorff 
and  Wagner  were,  perhaps,  due  to  some  decomposition  product. 
Threads  of  Sjnrogyra  in  1%  solutions  of  dicyanodiamide  remained 
intact  for  several  days;  worms  lived  for  more  than  four  days  in 
0'5%  solutions.  Bacteria  in  broth  containing  0-5%  were  not  injured  in 
the  least. 

As  regards  the  constitution  of  dicyanodiamide,  it  is  suggested  that 
the  imide  ring  formula  (Baumann)  best  accords  with  its  slightly 
acid  character  and  with  its  physiological  properties,  as  compared  with 
dicyanodiamidine  and  guanidine.  N.  H.  J.  M. 


Analytical  Chemistry. 


Automatic  Safety  Burette.  Gustav  Miller  and  O.  Berchej* 
{Chem.  Zeit.,  1908,  32,  711). — A  modification  of  the  apparatus 
described  previously  (this  vol.,  ii,  626).  The  reservoir  has  been 
replaced  by  a  tube  connected  with  a  large  container.  The  circulation 
tube  is  replaced  by  an  overflow  chamber  fitted  with  an  open  conical  lid, 
which  is  firmly  tied  to  it  by  means  of  glass  hooks  and  strong  rubber 
bands.  A  float,  terminating  in  a  cone,  serves  as  a  valve,  which  closes 
Avhen,  after  filling  the  burette,  sufficient  liquid  has  entered  the  overflow 
chamber.  L.  de  K. 

Detection  of  Fluorine  Compounds  in  Wines.  L.  Yaxdam 
{Ann.  Chim.  anal,  1908,  13,  260— 262).— A  reply  to  Carles  (this  vol., 
ii,  318).  The  author  proves  that  the  amount  of  fluorine  in  cenological 
products  is  too  small  to  interfere  with  the  use  of  his  process  (this  vol., 
ii,  63).  L.  DE  K. 
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Apparatus  for  the  Quantitative  Distillation  of  Ammonia. 
Philip  A.  Kober  {J.  Amer.  C/mn.  Soc,  1908,  30,  1131— 1135).— The 
author  has  applied  Folin's  process  to  the  Kjeldahl  nitrogen  estimations. 
The  fused  mass  in  the  Kjeldahl  flask,  when  sufficiently  cooled,  is  mixed 
with  40 — 90  CO.  of  water  (about  4  vols,  of  water  to  1  vol.  of  sulphuric 
acid  present),  and  the  flask  is  connected  with  two  cylinders,  one 
containing  an  amount  of  aqueous  sodium  hydroxide  more  than 
sufficient  to  neutralise  all  the  sulphuric  acid,  and  the  other,  a  standard 
solution  of  sulphuric  acid  to  absorb  the  ammonia  given  off.  By 
applying  suction,  the  alkali  is  forced  into  the  flask,  and  the  heat 
developed  is  sufficient  to  f^spel  all  the  ammonia.  When  all  the  alkali 
has  been  carried  over,  the  cylinder  may  be  disconnected  and  replaced 
by  an  arrangement  for  supplying  ammonia-free  air.  The  suction 
is  continued  until  the  contents  of  the  flask  are  perfectly  cooled 
down.  L.  DE  K. 

Folin's  Method  of  Estimating  Ammonia  in  Urine.  Matthew 
Steel  and  William  J.  Gies  (/.  Biol.  Chem.,  1908,  5,  71—84).— 
Certain  urines,  collected  during  metabolism  experiments  with  mag- 
nesium sulphate,  gave  discordant  results  when  the  ammonia  in  them  was 
estimated  by  Folin's  method.  This  is  due  to  the  fact  that  relatively 
large  quantities  of  ammonio-magnesium  phosphate  are  eliminated  under 
these  conditions,  some  of  it  being  deposited  in  ci^ystalline  form  ;  this 
deposit  is  not  thoroughly  decomposed  by  sodium  carbonate  as  used  in 
Folin's  process,  and  so  a  variable  amount  of  ammonia  is  lost. 

W.  D.  H. 

Limitations  of  the  Copper-Zinc  Couple  Method  in 
Estimating  Nitrates.  John  E.  Purvis  and  R.  M.  Courtauld 
{Froc.  Camb.  Phil.  Soc,  1908,  14,  441— 44G).— The  authors  have 
examined  the  accuracy  of  the  copper-zinc  couple  method  of  estimating 
nitrates  and  nitrites  in  waters  which  contain  considerable  quantities 
of  organic  nitrogen  compounds,  such  as  soluble  peptones,  blood-serum, 
and  soluble  albumin.  From  a  comparison  of  the  results  with  those  of 
blank  experiments,  it  is  found  that  the  organic  nitrogen  is  to  some 
extent  reduced  to  ammonia  under  the  influence  of  the  couple.  Similar 
results  were  obtained  with  a  sample  of  sewage  to  which  known 
quantities  of  potassium  nitrate  were  added.  It  is  suggested  that  the 
reduction  of  the  organic  nitrogen  is  not  merely  due  to  the  hydrogen 
liberated  by  the  couple,  but  is  influenced  by  the  oxygen  liberated 
simultaneously  by  the  electrolytic  action.  H.  M.  D. 

The  Nitro-Molybdate  Method  for  the  Detection  of  Phos- 
phorus in  Tissues.  G.  G.  Nasmith  and  E.  Fiulah  {J.  Physiol., 
1908,  37,  278 — 284). — In  agreement  with  Macallum,  but  contrary  to 
the  view  of  Scott,  the  cold  nitric  acid  employed  does  separate  inorganic 
phosphates  from  uucleins  and  nucleic  acids.  Bensloy's  view  is 
acquiesced  in  that  the  reduction  of  compounds  of  molybdenum  is  the 
cause  of  the  bluish-green  colour  which  appears  in  microscopic  prepara- 
tions, and  that  it  is  not  duo  to  the  presence  of  phosphorus  at  all. 

W.  D.  11. 
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Estimation  of  Phosphoric  Acid.  jSTorbert  von  Lorenz  {Chem. 
Zeit.,  1908,  32,  707—709). — A  defence  of  the  author's  method  (direct 
weighing  as  ammonium  phosphomolybdate),  which  is  applicable  in  all 
cases,  whereas  the  citrate  process  gives  but  indifferent  results. 

L.    DE    K. 

Microchemical  Analysis.  III.  Arsenic,  Antimony,  Tin. 
NiooLAAS  ScHOORL  {Zeitsch.  anal.  Chem.,  1908,  47,  367 — 389. 
Compare  this  vol.,  ii,  432). — The  process  is  based  on  the  characteristic 
microscopical  appearance  of  arsenious  acid,  ammonium  calcium 
arsenate,  ammonium  magnesium  arsenate,  and  arsenic  iodide.  Anti- 
mony may  be  isolated  as  csesium  antimony  chloride  or,  preferably, 
iodide,  or  as  sodium  antimonate,  whilst  tin  yields  characteristic  com- 
pounds with  caesium  and  rubidium  chlorides,  all  of  which  are  readily 
detected  microscopically. 

Tin  and  antimony  are  conveniently  separated  from  arsenic  by  heat- 
ing the  mixed  sulphides  obtained  in  the  ordinary  course  of  analysis 
with  25%  hydrochloric  acid,  which  leaves  the  arsenic  practically 
undissolved.  A  portion  of  the  filtrate  is  then  tested  for  tin  with 
rubidium  chloride,  and  another  portion  for  antimony  with  csesium 
chloride  and  potassium  iodide.  The  arsenic  is  oxidised  with  nitro- 
hydrochloric  acid,  and  then  converted  into  the  magnesium  compound. 

L.  DE  K. 

Separation  of  Lithium  Chloride  from  the  other  Alkali 
Chlorides  and  Barium  Chloride.  Louis  Kahlenberg  and  Francis 
C.  Krauskopp  {J.  Amer.  Chem.  Soc,  1908,  30,  1104— 1115).— The 
solution  of  the  mixed  chlorides  is  evaporated  just  to  dryness,  and  the 
residue,  which  should  not  exceed  2  grams,  is  boiled  for  a  few -minutes 
with  25  c.c.  of  pyridine  ;  any  large  particles  are  crushed  with  a  stirring 
rod.  The  clear  liquid  is  decanted  through  a  small  filter,  and  the 
insoluble  matter  washed  twice  with  a  little  hot  pyridine.  It  is  then 
dissolved  in  a  little  water,  evaporated  to  bare  dryness,  and  again 
extracted  with  hot  pyridine.  The  pyridine  filtrates,  which  contain  all 
the  lithium  chloride,  are  mixed,  the  bulk  of  the  pyridine  is 
recovered  by  distillation,  and  the  lithium  chloride  is  converted  into 
sulphate  by  evaporation  with  sulphuric  acid  and  weighed  as  such. 

L.  DE  K. 

Assay  of  Telluride  Ores,  George  Borrowman  (/.  Amer.  Chem. 
Soc,  1908,  30,  1023— 1027).— The  irregularities  in  the  assay  of  high- 
grade  auriferous  tellurides  are  due  to  lack  of  homogeneity  of  the 
sample,  and  not,  as  has  been  suggested,  to  the  tellurium.  In  some 
cases,  however,  it  is  advisable  to  remove  the  tellurium  with  nitric 
acid.  Any  silver  is  then  pi-ecipitated  as  chloride,  and  added  to  the 
insoluble  residue,  which  is  then  assayed  as  usual  for  gold  and  silver. 
The  most  favourable  temperature  is  about  1200°.  L.  de  K. 

Evaluation  of  [Commercial]  Red  Lead.  P.  Beck  {Zeitsch.  anal. 
Chem.,  1908,  74,  465 — 492). — An  exhaustive  research  as  to  the  most 
trustworthy  methods  for  the  analysis  of  red  lead.  The  author  gives 
the  following  summary. 
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The  red  lead  may  be  dissolved  in  dilute  nitric  acid,  and  separated 
from  insoluble  impurities  by  the  use  of  such  reducing  agents  as  sucrose, 
oxalic  acid,  lactic  acid,  methyl  alcohol,  formaldehyde,  glycerol,  phenyl- 
hydrazine,  salts  of  hydroxylamine,  but  best  of  all  by  hydrogen 
peroxide. 

When  small  quantities  only  are  available,  Bunsen's  process 
(distillation  with  hydrochloric  acid  and  estimation  of  the  chlorine 
liberated)  may  be  used,  but  in  works,  Topf  s  process  (titration  of  iodine 
liberated  from  potassium  iodide  with  sodium  thiosulphate)  should  be 
used,  as  this  allows  the  use  of  5  grams  of  the  sample.  L.  de  K. 

Solubilities  of  the  Oxalates  of  the  Rare  Earths.  I. 
Solubility  of  the  Oxalates  of  Lanthanum,  Cerium,  and 
Samarium  in  dilute  Sulphuric  and  Oxalic  Acids  or  their 
Mixtures.  Otto  Hauser  and  Fritz  Wirth  (Zeitsch.  anal.  Chem., 
1908,  47,  389— 400).— Tables  showing  the  solubility  of  the  oxalates 
of  the  cerium  group  in  dilute  sulphuric  and  oxalic  acids,  and  in  a 
mixture  of  the  two;  the  strength  of  the  acids  varies  from  0  05iV 
to  i-3N. 

As  a  result  of  this  investigation,  the  following  pi'ocess  is  recom- 
mended. The  rare  earths  are  separated  from  accompanying  alkaline 
earths  by  precipitation  with  ammonium  chloride  and  pure  ammonia. 
The  washed  precipitate  is  dissolved  in  hydrochloric  acid,  and,  after 
expelling  the  excess  by  evaporation,  the  residue  is  dissolved  in  about 
60  parts  of  iV/4 — N/2  sulphuric  or  hydrochloric  acid.  A  saturated 
solution  of  oxalic  acid  is  then  added  in  such  quantity  that  the  solution 
will  contain  about  3%  of  that  acid.  If  lanthanum  is  present  in  large 
excess,  ammonium  oxalate  should  be  used.  In  presence  of  more  acid, 
the  process  becomes  quite  inaccurate  for  lanthanum,  and  less  accurate 
for  cerium.  L.  de  K. 

Influence  of  Fine  Grinding  on  the  Water  and  Ferrous  Iron 
Content  of  Minerals  and  Rocks.  William  F.  HilTlebrand 
{J.Amer.  Chem.  >Soc.,  1908,30,  1120— 1131).— A  series  of  tabulated 
experiments  on  the  influence  of  lino  grinding  on  minerals  containing 
ferrous  iron  and  on  the  iron  and  water  content.  In  order  to  avoid 
oxidation,  it  is  recommended  that  the  grinding  should  be  effected 
under  alcohol,  or,  1)etter  still,  the  coarse  powder  should  be  treated 
directly  with  hydrofluoric  acid  and  the  solution  titrated  for  ferrous 
iron  ;  any  undissolved  matter  is  then  finely  ground  under  water, 
and  again  treated  with  hydrofluoric  and  sulphuric  acids  (for  details, 
compare  Bull.  305,  U.S.  Geol.  Survey,  142).  L.  de  K. 

Volumetric  Estimation  of  Iron  and  Chromium  by  means  of 
Titanous  Chloride.  S.  13.  Jatar  {J.  Soc.  Chem.  Jnd.,  1908,  27, 
{)73-  G74).— The  principles  involved  in  the  method  are:  (1)  hydrogen 
peroxide  oxidises  chromium  salts  in  alkaline  solutions  to  chroniates, 
these  becoming  dichromates  on  acidifying  the  solutions  ;  (2)  hydrogen 
peroxide  reduces  dichromates  to  chroniates  in  acid  .solutions,  ferric  salts 
being  unchanged;  (3)  on  titrating  a  mixture  of  a  dichromate  and 
a  ferric  salt,  for  all  practical  purposes  the  dichromate  is  reduced  first, 
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the  colour  change  marking  the  reduction  and  the  ferric  salt  being  left 
in  solution.  Of  these,  the  first  one  is  involved  in  bringing  the  iron  and 
chromium  in  an  ore  into  solution  ;  on  the  second  and  third,  the  follow- 
ing process  depends.  A  weighed  quantity  of  about  0'5  gram  of  the  finely- 
powdered  ore  is  fused  with  a  mixture  of  sodium  hydroxide  and  sodium 
peroxide,  more  of  the  latter  being  added  subsequently.  After  cooling, 
the  fused  mass  is  extracted  with  water,  the  solution  is  boiled  to 
remove  all  traces  of  hydrogen  peroxide,  then  acidified  with  sulphuric 
acid,  and  again  boiled  and  diluted  to  a  volume  of  500  c.c.  Fifty  c.c. 
of  the  solution  are  titrated  with  standardised  titanous  chloride  solu- 
tion until  a  clear  violet  coloration  is  obtained,  showing  that  all  the 
dichromate  is  reduced  ;  a  few  more  drops  of  titanous  chloride  are  added 
to  make  sure  that  only  the  ferric  salt  remains  in  solution,  then  a  few 
drops  of  thiocyanate  solution  are  added  as  indicator,  and  the  solution 
is  titrated  until  the  colour  disappears.  The  volume  of  titanoixs 
chloride  solution  used  represents  the  dichromate  and  iron  together.  A 
second  50  c.c.  of  the  solution  are  treated  with  hydrogen  peroxide  to 
reduce  the  dichromate,  and  the  mixture  is  boiled  to  expel  the  excess  of 
hydrogen  peroxide.  When  cold,  the  solution  is  titrated  with  titanous 
chloride  solution,  a  few  drops  of  thiocyanate  solution  being  added  as 
an  indicator.  In  this  titration,  the  volume  of  titanous  chloride  used 
represents  the  amount  of  iron  only.  A  sensitive  indicator  may  be 
prepared  by  adding  a  few  drops  of  potassium  thiocyanate  solution  to  a 
dilute  ferrous  sulphate  solution.  W.  P.  S. 

Estimation  of  Nickel  and  Chromium  in  Steel.  Edward  D. 
Campbell  and  Walter  Arthur  (J.  Amer.  Chem.  Soc,  1908,  30, 
1116 — 1120). — A  modification  of  Moore's  process.  One  gram  of  the 
sample  is  converted  into  sulphate  by  evaporating  with  nitric  acid  and 
sulphuric  acid,  and  to,the  solution,  measuinng  about  70  c.c,  13  grams 
of  sodium  pyrophosphate  dissolved  in  70  c.c.  of  hot  water  are  added. 
This  is  preferable  to  the  citric  acid  usually  employed.  The  precipitate 
is  dissolved  by  cautious  addition  of  ammonia,  and  warming  towards  the 
end. 

Five  c.c.  of  0*05%  silver  nitrate  and  then  5  c.c.  of  2%  potassium 
iodide  are  added,  and  standardised  potassium  cyanide  is  run  in  until  a 
clear  liquid  has  been  obtained.  If  copper  is  present,  it  must  be 
remembered  that  1  part  bf  this  counts  for  f  part  of  nickel.  Copper, 
however,  may  be  left  undissolved  by  avoiding  the  use  of  nitric  acid. 
If  chromium  is  also  present,  it  must  be  rendered  harmless  by  oxida- 
tion with  potassium  permanganate  before  adding  the  pyrophosphate. 
If  chromium  only  has  to  be  estimated,  the  chromic  acid  thus  formed  is 
titrated  in  the  usual  way  with  ferrous  ammonium  sulphate  and 
permanganate.  L.  de  K. 

Separation  of  Tungsten  from  Chromium.  Estimation  of 
Tungsten  in  Steel  containing  Chromium.  Georg  von  Knorre 
{Zeitsch.  anal.  Chem.,  1908,  47,  337— 366).— 1-5— 6  Grams  of  the 
sample  are  dissolved  in  a  small  quantity  of  dilute  hydrochloric  acid. 
When  no  further  action  takes  place  on  boiling,  the  excess  of  acid  is  at 
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once  neutralised  with  sodium  hydroxide,  and,  when  cold,  8 — 10  c.c.  of 
jVyiO  sulphuric  acid  are  added,  and  then,  without  previous  filtration, 
30 — 60  c.c.  of  benzidine  reagent  (20  grams  of  benzidine  and  25  c.c.  of 
concentrated  hydrochloric  acid  per  litre).  The  precipitate,  which  con- 
tains all  the  tungsten,  also  more  or  less  chromium,  is  washed  with  the 
diluted  reagent  and  burnt  in  a  platinum  crucible.  The  ash  is  then 
fused  with  sodium  carbonate,  and  the  mass  extracted  with  water.  The 
filtrate  is  acidified  with  hydrochloric  acid,  using  methyl-orange  as 
indicator,  and  then  boiled  for  some  time  to  convert  the  tungsten  into 
metatungstic  acid.  When  cold,  the  chromic  acid  is  reduced  by  a- solution 
of  sulphur  dioxide,  and  the  tungsten  precipitated  with  excess  of  the 
benzidine  reagent.  Addition  of  sulphuric  acid  is,  as  a  rule,  unneces- 
sary, as  enough  is  formed  owing  to  the  oxidation  of  the  sulphur 
dioxide.     On  ignition,  pure  tungsten  trioxide  is  obtained. 

L.  DE  K. 

Volumetric  Estimation  of  Titanium.  Gino  Gallo  (Gazzetta, 
1908,  38,  i,  658—659.  Compare  Abstr.,  1907,  ii,  402,  and  Knecht 
and  Hibbert,  Abstr.,  1903,  ii,  509). — Titanium  is  usually  accompanied 
by  iron,  so  that  the  method  given  by  Newton  (this  vol.,  ii,  325)  for 
the  volumetric  estimation  of  titanium  is  inapplicable  in  practice. 

T.  H.  P. 

Purity  and  Volatility  of  Precipitated  Antimony  Sulphide. 
Lewis  A.  Youtz  {J.  Amer.  Chem.  Soc,  1908,  30,  975— 979).— Antimony 
sulphide  precipitated  from  a  solution  containing  free  hydr-ochloric  acid 
is  never  pure,  but  is  always  contaminated  with  more  or  less  antimony 
oxychloride,  which  cannot  be  removed  even  by  redissolving  the  precipi- 
tate in  ammonium  sulphide  and  reprecipitating  with  acetic  acid.  In 
practice,  this  admixture  does  not  interfere  with  the  accuracy  of  the 
analysis  if  care  is  taken  to  heat  the  precipitate  in  an  atmosphere  of  carbon 
dioxide  at  250°  only  just  long  enough  to  transform  it  into  the  black 
sulphide ;  a  prolonged  heating  causes  volatilisation  of  the  antimony 
oxychloride,  and  consequent  loss. 

Antimony  sulphide  precipitated  from  a  solution  free  from  chlorides 
does  not  suffer  loss  on  prolonged  heating  at  250°  in  a  current  of  cai-bon 
dioxide.  L.  de  K. 

Electrolytic  Estimation  of  Bismuth.  J.  Peset  {Zeitsch.  anal. 
C/iem.,1908,47,  401).— 0-04— 0-08  Gram  of  a  bismuth  salt  is  heated  with 
4 — 5  c.c.  of  water  and  3  c.c.  of  sulphuric  acid,  and,  when  all  is  dissolved, 
the  solution  is  diluted  to  140  c.c.  and  submitted  to  electrolysis,  using 
a  rotating  anode.  Conditions:  2  volts  ;  0'002  to  001  ampere;  tempera- 
ture, 50° ;  time,  eighteen  to  twenty  hours.  When  the  solution  is  quite 
free  from  bismuth,  0'08 — 0'15  gram  of  accurately-weighed  cadmium 
sulphate  dissolved  in  10  c.c.  of  water  is  added,  and  the  electrolysis 
is  continued  now  under  the  following  conditions:  25 — 3"5  volts; 
0*2 — 0"3  ampere ;  time,  eight  hours. 

The  cadmiuin  thoroughly  protects  the  bismuth  from  oxidation,  and 
renders  it  more  adhesive.  L.  de  K. 
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Simple  Form  of  Apparatus  for  Observing  the  Rate  of 
Absorption  of  Oxygen  by  Polluted  Waters  and  by  other 
Fermenting  Liquids.  Walter  E.  Adeney  (Sci.  Proc.  Roy.  Dull. 
Soc,  1908,  11,  280— 287).— It  has 
been  shown  (Abstr.,  1896,  ii,  322  ; 
1898,  ii,  86;  1902,  ii,  221)  that 
the  determination  of  the  extent 
and  rate  of  absorption  of  oxygen 
is  of  fundamental  importance  in 
the  examination  of  polluted  waters. 
A  simple  apparatus  for  carrying 
out  these  determinations  has  now 
been  devised,  and  is  figured  in  the 
accompanying  diagram.  Flask  B 
is  charged  with  the  polluted  water 
and  A  with  distilled  water.  The 
taps  a^  and  b^  being  closed,  absorp- 
tion takes  place  in  B,  but  not  in 
A,  which  acts  therefore  as  a 
standard  pressvire  gauge.  The  dif- 
ference of  pressure  read  off  on 
the  graduated  tube  a,  in  which 
the  distilled  water  rises  when  h■^^ 
is  opened,  shows  the  amount  of 
absorption  in  B.  The  original 
should  be  consulted  for  details  as 

to  the  size  of   the   apparatus,  the  method  of    use,  and  the   manner 
of  calculating  the  results.  G.  Y. 


MLj  ■■ 

M 

h           ' 

M 

aj 

I 

a 

hi 

A    [ 

B   [ 

Detection  of  Free  Acids  in  Organic  Liquids.  Fernand 
Repiton  {Ann.  Chim.  anal,  1908,  13,  269— 270).— Five  c.c.  of 
Fehling's  solution  are  boiled  in  a  test-tube,  and,  if  no  change  takes 
place,  a  few  drops  of  the  solution  to  be  tested  for  acidity  are  added, 
when  a  precipitation  of  copper  oxide  takes  place.  One  drop  of  an 
iV/10  acid  solution  will  give  the  test.  L.  de  K. 


Physico-chemical  Analysis  of  Wines.  Paul  Dutoit  and 
Marcel  Duboux  (Compt.  rend.,  1908,  147,  134 — 137). — A  strong 
solution  of  baryta  is  added  in  small  portions  to  the  wine,  the  conduc- 
tivity of  which  is  measvired  after  each  addition.  At  first  the  conduc- 
tivity falls,  and  a  sharp  minimum  indicates  the  point  at  which  all  the 
sulphates  have  been  precipitated.  It  then  rises  to  a  maximum, 
corresponding  with  neutrality  to  litmus.  On  further  addition  of 
baryta,  a  gelatinous  precipitate  occurs,  and  the  curve  of  conductivity 
shows  a  shallow  dip,  the  length  of  which  is  a  measure  of  the  amount  of 
tannins  present.  After  this,  the  conductivity  rises  in  a  straight  line. 
In  one  operation,  three  constituents  of  the  wine  are  thus  determined, 
the  sulphates  and  acids  with  great  accuracy.  G.  B. 
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Origin  and  Variations  of  Sulphates  in  Beer.  Interpretation 
of  Analytical  Results.  Achille  Muntz  and  J.  Auguste  Trillat 
{Ann.  Ghim.  anal.,  1908,  13,  253 — 260). — An  investigation  to  ascertain 
whether  the  presence  of  more  than  2  grams  of  potassium  sulphate 
per  litre  in  beer  should  be  called  adulteration.  The  authors  point  out 
that  even  more  than  2  grams  may  be  fully  accounted  for  by  the 
sulphate  derived  from  the  water  (Burton  water,  for  instance)  and  the 
other  materials  used  in  the  brewing  process.  The  potassium  is  derived 
mainly  from  the  malt,  and  is  often  present  in  sufficient  quantity  to 
cover  the  sulphate  fully  ;  the  authors,  however,  doubt  whether  even 
then  it  is  really  permissible  to  calculate  and  report  all  the  SO3  found 
as  potassium  sulphate. 

A  further  quantity  of  -sulphate  is  due  to  the  sulphuring  of  the  hops 
or  from  the  use  of  sulphites  ;  a  special  test  should  be  made  to  detect 
the  latter.  L.  de  K. 

Detection  of  Thiocyanic  Acid  by  means  of  Mercurous 
Chloride.  Egidio  Pollacci  {Chem.  Zentr.,  1908,  i,  1576  ;  from  Arch. 
Farmacol.  sperim.,  7,  94 — 96). — To  detect  thiocyanic  acid  in  saliva, 
12 — 15  c.c.  are  warmed  with  40 — 42  c.c.  of  absolute  alcohol,  the 
filtrate  is  concentrated  to  6 — 7  c.c,  and  the  residue  again  filtered.  On 
adding  mercurous  chloride,  this  will  be  reduced  in  the  cold  to  metallic 
mercury,  which  reaction  is  characteristic  for  thiocyanic  acid.  The 
process  may  be  applied  also  to  solid  animal  matter.  L.  de  K. 

Estimation  of  Citral  in  Lemon-grass  Oil.  Armand  Bloch 
(Chem.  Zentr.,  1908,  i,  1500  ;  from  Bull.  Sci.  Pharmacol,  1908,  15, 
72 — 77). — Ten  c.c.  of  the  sample  are  introduced  into  a  100  c.c.  flask, 
the  neck  of  which  holds  fully  10  c.c,  and  is  graduated  to  O'l  c.c. 
Twenty  c.c  of  a  recently-prepared  30%  sodium  hydrogen  sulphite 
solution  are  added,  and  the  mass  shaken  until  solidified.  After  fifteen 
minutes,  the  flask  is  suspended  in  a  water-bath  at  85°,  and,  when  with 
constant  shaking  the  mass  has  liquefied,  the  flask  is  three-fourths  filled 
with  the  sulphite  solution.  After  four  to  six  minutes,  a  layer  of  oil 
will  have  formed,  and  more  of  the  reagent  is  then  added  until  the  flask 
is  filled  up  to  the  neck.  After  eight  minutes,  more  is  added  so  as  to 
fill  the  graduated  neck,  and,  after  keeping  the  flask  in  the  water-bath 
for  another  ten  minutes,  it  is  taken  out  and  allowed  to  cool.  The 
volume  of  unabsorbed  oil  is  then  read  off.  L.  de  K. 

Titration  of  Chloral  Hydrate.  Jules  Garnier  {Chem.  Zentr., 
1908,  i,  1492;  from  Bull.  iSci.  Pharmacol.,  1908,  16,  77— 82).— In 
order  to  prevent  a  secondary  reaction  from  taking  place  between  the 
chloroform  formed  and  the  alkali,  tlie  test  should  be  carried  out  as 
follows  :  O'l  (555  gram  of  the  sample  is  dissolved  in  10  cc  of  water,  and 
12'5  c.c.  of  iV/10  potassium  hydroxide  are  added.  The  temperature 
should  not  exceed  15°,  and,  after  fifteen  to  twenty  minutes,  the  excess 
of  alkali  is  titrated  with  A'/IO  sulphuric  acid,  with  phenolphthaloin  as 
indicator.  Another  experiment  should  then  bo  made,  using  only  the 
slightest  excess  of  alkali.  L.  db  K. 
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Estimation  of  Acetone  in  Urine.  T.  Stuart  Hart  (/.  Biol. 
Chem.,  1908,  4,  477 — 482). — 'The  acetoacetic  acid  in  the  urine  is  first 
converted  into  acetone  by  iieating  at  100°;  the  acetone  is  then  drawn 
by  a  current  of  air  into  the  absorbing  cylinder,  as  in  Folin's 
method  (Abstr.,  1907,  ii,  588).  The  values  for  total  acetone  plus 
acetoacetic  acid  closely  appx'oximate  to  those  obtained  by  the  more 
lengthy  Messinger-Huppert  procedure.  W.  D.  H. 

The  Estimation  of  Indole  in  Faeces  by  Herter  and  Poster's 
Method.  E.  Gorter  and  W.  C.  de  Graaff  {Pharm.  Weekblad,  1908, 
45,  842 — 845). — Faeces  are  distilled  with  steam  in  presence  of 
potassium  hydroxide,  and  the  distillate  again  distilled  with  steam  after 
acidification  with  sulphuric  acid.  The  indole  is  estimated  in  the 
second  distillate  by  Herter  and  Foster's  colorimetric  method,  using 
a  standard  solution  prepared  from  pure  indole.  A.  J.  W. 

Direct  Application  of  Kerner's  and  of  Liebig-Hesse's  Process 
to  Quinine  Disulphate.  Pietro  Biginelli  {Chem.  Zentr.,  1908,  i, 
1499— 1500;  from  Mon.  ScL,  1908,  [iv],  22,  185— 187).— The  conversion 
of  the  quinine  disulphate  into  the  normal  salt  is  eilected  in  the  cold  by 
lead  carbonate  (also  compare  Abstr,,  1907,  ii,  317).  L.  de  K. 

Estimation  of  Casein  :  Determination  of  its  Molecular 
Weight.  Georg  Th.  Matthaiopoulos  {Zeitsch.  anal.  Chem.,  1908, 
47,  492 — 501). — The  process  is  based  on  the  fact  that  casein  forms  a 
definite  compound  with  sodium  hydroxide  when  using  phenolphthalein 
as  indicator ;  in  this  compound,  the  casein  seems  to  have  a  molecular 
weight  of  1131  "5,  practically  agreeing  with  the  molecular  weight  1135 
attributed  to  it  by  Laqueur  and  Sackur  (Abstr.,  1903,  i,  300). 

The  analysis  is  conducted  as  follows  :  In  two  separate  beakers  are 
placed  80  c.c.  of  water  and  20  c.c.  of  milk,  iV725  sulphuric  acid  is 
added  to  the  milk  until  the  casein  appears  to  be  completely  pre- 
cipitated, and  the  same  amount  is  then  added  to  the  second  beaker ; 
as  a  rule,  some  21  c.c.  are  required.  To  the  contents  of  the  control 
beaker  is  now  added  1  c.c.  of  1%  alcoholic  phenolphthalein,  and  the 
whole  titrated  with  iVyiO  sodium  hydroxide.  The  contents  of  the 
other  beaker  are  filtered  until  100  c.c.  of  a  clear  filti-ate  have  been 
obtained.  This  is  then  also  titrated  with  iV/10  soda,  and,  after  making 
an  allowance  for  the  dilution  caused  by  the  acid  added,  the  difference 
in  the  titrations  represents  the  alkali  absorbed  by  the  casein  ;  1  c.c.  of 
A^/10  alkali  =  0-11315  gram  of  casein.  L.  de  K. 

Pettenkoffer's  Reaction.  Gabriel  Gu^rin  {J.  Pharm.  Chim.,  1908, 
[vi],  28,  54— 54).— The  Pettenkoffer  reaction  for  biliary  acids  is  due  to 
the  formation  of  a  trace  of  furfuraldehyde  from  the  sugar  added,  and, 
in  fact,  a  trace  of  this  aldehyde  may  be  substituted  for  the  sugar. 

The  author  now  states  that  if  a  larger  quantity  of  furfuraldehyde  is 
employed,  the  colour  generated  is  not  purple,  but  blue.  The  test  may 
be  applied  as  follows  :  A  small  quantity  of  the  biliary  salts  is  dissolved 
in  1 — 2  c.c.  of  alcohol,  5—6  drops  of  a  saturated  aqueous  solution  of 
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furfuraldehyde  are  added,  and  then  slowly  an  equal  volume  of 
sulphuric  acid,  when  the  blue  colour  will  be  developed  at  once.  If  an 
aqueous  solution  has  to  be  tested,  twice  the  quantity  of  furfuraldehyde 
should  be  employed. 

The  blue  coloration  is  due  entirely  to  the  formation  of  cholic  acid. 

L.  DE  K. 

Colour  Test  for  Alypine  and  various  other  Local  Anaes- 
thetics. P.  Lemaire  (Ann.  Chim.  anal.,  1908,  13,  301 — 303). — The 
author  has  successfully  applied  the  sulphonation  test  for  benzoic  acid 
to  some  local  anaesthetic:.. 

Two  c.c.  of  pure  sulphuric  acid  are  placed  in  a  test-tube,  0*05  gram 
of  the  substance  is  added,  and  the  mixture  heated  until  white  fumes 
appear.  0'4  Gram  of  potassium  nitrate  in  fine  crystals  is  then  added 
in  small  portions,  and,  when  cold,  the  liquid  is  poured  carefully  into  a 
beaker  containing  25  c.c.  of  dilute  ammonia  (1  :  1).  On  adding  a 
drop  of  ammonium  hydrogen  sulphide,  a  reddish-brown  coloration 
appears.  The  test  is  successful  with  alypine  (benzoyltetramethyldi- 
aminopentanol  hydrochloride),  stovaine  (benzoyldimethylaminopentanol 
hydrochloride),  cocaine  hydrochloride,  tropacocaine  hydrochloride, 
a-eucaine  hydrochloride,  and  /S-eucaine  hydrochloride. 

With  other  substances  of  this  class,  the  test  is  indistinct,  owing  to 
secondaiy  reactions.  L.  de  K.W 
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Refraction  and  Dispersion  of  Helium.  Kurt  Herrmann  (Ber. 
deut.  physikal.  Ges.,  1908,  6,  476 — 482.  Compare  this  vol.,  ii,  333). — 
Measurements  of  the  refraction  of  air,  hydrogen,  and  helium  have  been 
made  for  the  cadmium  line  X  =  06438/a.  The  values  of  the  refractive 
index  are  for  air  10002930,  hydrogen  1-0001380,  helium  1-00003406, 
at  0°  and  760  mm.  The  values  of  v  in  the  expression  for  the  relative 
dispersion  1  /v  =  (uj^  -  n^jijijj  -  1 ),  where  np,  rtci  and  ??o  are  the  refractive 
indices  for  the  lines  F,  C,  and  D,  are  for  air  98-0,  hydrogen  65-9,  and 
helium  39-9.  H.  M.  D. 

Index  of  Refraction  Oi  Mixtures  of  Alcohols  and  Water. 
II.  Antony  G.  Doroschewsky  and  S.  V.  Dvorschantschik  {J. 
Buss.  Phys.  Cheni.  Soc,  1908,  40,  908—931.  Compare  this  vol.,  ii, 
241). — The  curves  connecting  the  index  of  refraction  of  aqueous 
alcohol  with  the  proportion  of  alcohol  present  for  thallium,  lithium, 
and  sodium  lights  are  of  the  same  type,  all  exhibiting  maxima  at  the 
same  concentration  ;  the  curves  become  less  convex  as  the  wave-length 
is  increased.  Rise  of  temperature  also  results  in  a  flattening  of  the 
curve,  and  in  a  displacement  of  the  position  of  the  maximum  towards 
the  water  axis. 

When  water  is  added  to  isopx'opyl  alcohol,  a  well-defined  maximum 
refrangibility,  corresponding  with  93—94%  of  the  alcohol,  is  observed. 
With  normal  propyl  alcohol,  a  less  clearly  marked  maximum  exists  at 
about  97%.  With  butyl  and  ^■sobutyl  alcohols,  addition  of  water 
causes  lowering  of  the  index  of  refraction,  no  maximum  being 
observed.  The  rate  of  change  of  the  ind^^x  of  refraction  with 
temperature,  dnjdt,  also  varies  regularly,  exhibiting  a  maximum  in 
the  I'egion  of  the  maximum  index  of  refraction.  In  general,  the 
magnitude  of  dnldt  for  propyl,  ^sopropyl,  butyl,  and  wobutyl  alc;)hols 
varies  little,  but  diminishes  slightly  as  the  molecular  weight  of  the 
alcohol  increases,  and  is  greater  for  the  isoalcohols  than  for  the  normal 
ones. 

The  value  of  a  in  Pulfrich's  formula  (Zeitsch.  physikal  Chem.,  1889, 
4i,  561)  {n-nv)/n  =  a{I)-jDo)/D  has  been  calculated  for  mixtures  of 
ethyl,  propyl,  and  zsopropyl  alcohols  with  water,  and  is  found  to  be  a 
Constant  independent  of  the  temperature  and  of  the  wave-length  of 
the  light  used.  For  ethyl  alcohol,  the  mean  value  of  a  is  0-975,  for 
propyl  alcohol,  0-92,  and  for  isopropyl  alcohol,  0-95.  Knowing  the  value 
of  a,  the  indices  of  refraction  of  mixtures  of  alcohol  and  water,  and  the 
specific  gravities  and  indices  of  refraction  of  absolute  alcohol  and 
water,  the  compression  of  the  aqueous  alcoholic  mixtures  can  be 
calculated ;  results  obtained  in  this  way  for  various  mixtures  of  ethyl 
alcohol  and  water  at  15°,  20°,  and  30°  agree  closely  with  the  experi- 
mental numbers.  Calculation  of  the  concentration  of  mixtures  of 
alcohol  and  water  by  means  of  Gladstone's  formula,  {n-  1)/(Z  =  const., 
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yields  accurate  results,  which  are  also  given  by  Pulfrich's  {loc.  cit.) 
modification  of  Gladstone's  formula. 

The  expansion  of  liquids  by  heat  is  expressed  with  great  accuracy 
by  the  equation  vt  =  Vo/{l  —  kt)  (compare  Mendel6efP,  J.  Russ.  Phys, 
Chem.  iSoc,  1884,  16,  1).  The  authors  find  that  a  similar  equation, 
nt  =  7iol{l  +kt),  gives  accurately  the  relation  between  the  index  of 
refraction  of  a  liquid  and  the  temperature ;  k  is  termed  the  modulus 
of  the  index  of  refraction.  T.  H.  P. 

New  Law  of  Series  3pectra,  W.  Ritz  {Physikal.  Zeitsch.,  1908, 
9,  521 — 529). — A  formula  is  given  by  means  of  which  new  series  of 
spectral  lines  can  be  deduced  from  known  series.  The  newly-discovered 
series  of  lines  in  the  spectra  of  the  alkali  metals  are  accurately 
represented  by  means  of  the  formula,  and  it  is  also  shown  that  the 
series  of  lines  in  the  spectra  of  helium,  copper,  and  the  alkaline  earth 
metals  are  in  agreement  with  it.  H.  M.  D. 

Spectrum  of  the  Lighter  Constituents  of  Air.  Herbert  E. 
Watson  {Proc.  Roy.  Soc,  1908, 81,  .4,  181— 194).— The  hghter  porrious 
of  air  were  separated  by  fractional  distillation  by  Coates  (Abstr.,  1907, 
ii,  257),  and  the  portion  not  absorbed  by  charcoal  at  —  190°  was 
further  fractionated.  One  fraction  pumped  off  charcoal  at  —  205°,  and 
a  second  fraction  at  —  190°,  have  now  been  examined  spectroscopically 
by  the  author.  The  spectra  of  tlie  first  order,  and,  for  all  lines  of 
wave-length  less  than  4100,  of  the  second  order  as  well,  obtained  with 
a  Rowland  grating,  were  photographed.  A  very  long  exposure  was 
given  in  order  that  faint  lines  might  not  be  overlooked. 

The  wave-lengths  obtained,  along  with  those  of  Liveing  and  Dewar 
(Abstr.,  1901,  ii,  213)  and  Baly  (Abstr.,  1904,  ii,  3)  for  comparison, 
are  given  in  tabular  form.  After  allowing  for  the  lines  ordinarily 
ascribed  to  helium  and  neon  (and  also  to  traces  of  argon  and  hydrogen), 
a  considerable  number  of  lines  remain  unaccounted  for.  These  lines, 
however,  do  not  apfear  to  show  more  than  accidental  coincidences 
with  any  of  the  chief  nebular  or  coronal  lines,  or  with  any  of  the  lines 
of  the  spectrum  of  the  solar  chromosphere.  It  seems  probable,  there- 
fore, that  the  majority  are  really  neon  lines  which  were  not  ob.served 
previously  owing  to  insuliicieut  exposure,  and  there  is  no  evidence  that 
the  fractions  contain  gases  other  than  those  already  mentioned. 

G.  S. 

Spectrum  of  Radium  Emanation.  Alexander  T.  Cameron  and 
Sir  William  Ramsay  {/'roc.  Roy.  >Soc.,  1908,  81,  A,  210— 213).— In  a 
previous  paper  (Ab.str.,  1904,  ii,  529),  Ramsay  and  Collie  gave 
measurements  of  the  spectrum  of  radium  emanation  obtained  with 
a  direct-vision  spectroscope.  The  ^})ectrum  in  question  has  now  been 
])hotogiaphed.  Three  successive  photogra[)hs  were  taken,  but  only  the 
first  showed  the  sped  rum  of  the  eniiinatioii  alone,  as  the  effect  of  the 
discharge  is  to  drive  the  emanation  towards  tlio  negative  electrode, 
where  it  is  largely  absorbed,  and  the  tube  soon  shows  only  tho 
hydrogen  spectrum. 
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Much  better  results  were  obtained  with  copper  electrodes  in  place 
of  the  aluminium  electrodes  first  used.  The  former  electrodes  appear 
not  to  contain  hydrogen,  and  absorb  the  emanation  much  more  slowly 
than  aluminium  does. 

The  wave-lengths  and  intensities  of  the  lines  ascribed  to  the  emana- 
tion are  given  in  the  paper  (compare  Rutherford  and  Royds, 
following  abstract).  G.  S. 

Spectrum  of  Radium  Emanation.  Ernest  Rutherford  and 
T.  Royds  {Phil  Mag.,  1908,  [vi],  16,  313—317.  Compare  Cameron 
and  Ramsay,  preceding  abstract). — The  spectrum  of  radium  emanation 
purified  as  well  as  possible  from  permanent  gases  and  carbon  dioxide 
was  found  to  consist  of  entirely  characteristic  lines.  The  authors 
have  mapped  a  spectrum  of  seventy-four  lines  between  361 2*2  A,  and 
6079  A,  thirty-nine  lines  being  observed  visually,  and  sixty-three  photo- 
graphed. None  of  these  lines  has  been  identified  in  any  stellar  spectrum. 

The  colour  of  the  discharge  is  bluish,  the  spectrum,  being  characterised 
by  groups  of  brilliant  green  and  violet  lines. 

During  the  passage  of  the  discharge,  the  emanation  lines  grow 
gradually  weaker,  and  the  emanation  itself  appears  to  be  driven  into 
the  walls  of  the  tube,  whence  it  is  removed  with  difficulty  by  strongly 
heating  the  glass.  After  three  days,  the  glass  is  much  blackened,  and 
the  principal  lines  of  helium  appear  in  the  spectrum.  R.  J.  C. 

Quantitative  Indications  Furnished  by  Dissociation 
Spectra:  Silver.  Antoine  de  Gramont  {Compt.  rend.,  1908,  147, 
I  3U7— 309.  Compare  Abstr.,  1907,  ii,  728;  this  vol.,  ii,  645).— The 
following  series  of  argentiferous  materials  have  been  examined  spectro- 
scopically,  employing  the  simple  or  oscillating  condensed  spark : 
(1)  galena;  (2)  commercial  lead;  (3)  alloys  of  lead  and  silver; 
(4)  alloys  of  tin  and  silver,  all  of  known  composition.  Spectra  of  the 
four  classes  have  been  photographed  on  the  same  plate,  and  to  render 
the  quantitative  indicatious  comparable,  six  spectra  of  each  class, 
representing  six  different  concentrations  of  silver,  have  been  recorded 
by  vertical  movement  of  the  plate.  It  is  found  that  the  number  and 
intensity  of  the  lines  for  silver  have  a  direct  and  constant  relation  to 
the  concentration  of  the  metal  in  the  sample.  A  table  is  given  show- 
ii;g  the  lines  which  disappear  at  diffei'ent  concentrations  of  silver 
from  1%  to  0-0001%. 

It  is  necessary  to  guard  against  certain  foreign  lines  which  coincide 
with  those  of  silver,  and  also  against  the  halo  occasioned  by  bright 
lines  of  lead  or  tin.  W.  O.  W. 
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Apparatus  for  Producing  Coloured  Flames.  Robert  Gold- 
SCHMIDT  {Bull.  Soc.  chim.  Belg.,  1908,  22,  255 — 259). — A  description 
and  sketch  of  a  simple  arrangement  for  obtaining  a  flame  pex'manently 
and  intensely  coloured. 

The  air  supply  of  a  Bunsen  flame  is  charged  with  a  spray  produced 
by  electrolysis  of  a  suitable  solution.  W.  O.  W. 
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Electro -optical  Properties  of  Liquid  Mixtures.  J.  Chaudier 
(Ann.  Chim.  Phys.,  1908,  [viii],  15,  67— 140).— The  author  first  gives 
a  resume  of  previous  work  on  the  changes  undergone  by  light  when  it 
traverses  a  liquid  situated  in  a  magnetic  field  (compare  Majorana, 
Atti.  R.  Accad.  Lincei,  1902,  11,  i,  374,  463,  531  ;  11,  ii,  90,  139  ; 
Meslin,  Abstr.,  1903,  ii,  408,  521,  585). 

The  laws  of  electric  dichroism  are  shown,  theoretically  and  experi- 
mentally, to  be  similar  to  those  established  by  Meslin  (loc.  cit.)  for 
magnetic  dichroism.  But  whilst  the  sign  of  electric  dichroism  is 
independent  of  the  relative  value  of  the  dielectric  constants  of  the 
media,  that  of  magnetic  dichroism  can  be  altered  by  modifying  the 
relative  value  of  the  magnetic  constants  of  the  solid  and  surrounding 
liquid.  The  dichroism  is  proportional  to  the  length  of  liquid  travei'sed 
by  the  light  and  to  the  concentration  of  the  liquid,  and  increases  with 
the  intensity  of  the  field  to  a  limiting  value. 

A  mixture  of  liquids  placed  in  a  uniform  electric  field  exhibits 
marked  birefraction,  provided  that  the  suspended  particles  are  suffici- 
ently minute. 

The  field  due  to  gravity  is  also  capable  of  producing  the  phenomena 
of  dichroism  and  even  of  birefraction.  The  action  of  any  uniform  field 
is  hence  manifested  in  an  orientation  of  the  particles  of  mixed  active 
liquids,  which  then  exhibit  the  phenomena  of  dichroism  and  birefrac- 
tion ;  the  laws  of  these  phenomena  are  the  same  whatever  the  nature 
of  the  fiehi,  provided  that  account  is  taken  of  the  change  of  sign  due 
to  diamagnetism.  If  the  particles  in  suspension  have  a  greater 
magnitude  than  about  0'3  mm.,  dichroism  alone  is  observed,  and  is  due 
to  the  reflection  of  light  by  the  crystalline  surfaces.  If  the  particles 
are  smaller  and  uniform  in  size,  dichroism  is  still  the  principal 
phenomenon  observed,  but  birefraction  also  appears,  and  the  modifica- 
tions due  to  diffraction  come  into  play.  As  the  dimensions  of  the 
particles  diminish,  dichroism  becomes  rarer,  and  birefraction  plays  a 
more  important  role,  whilst,  whtn  they  are  infinitely  small,  as  in 
colloidal  solutions,  the  phenomena  of  reflection  and  refraction  are  no 
longer  produced  and  the  liquids  are  only  birefractive.  T.  H.  P. 

Electrochemistry  of  Light.  III.  Halogen  Carriers.  Wilder 
D.  Bancroft  (/.  Physical  C hem.,  1908,  12,  417 — 447.  Compare  this 
vol.,  ii,  448,  549). — The  facts  and  theories  relating  to  the  action  of 
carriers  in  the  chlorination  and  bromination  of  hydrocarbons  are 
discussed,  and  a  new  theory  is  put  forward  which  resembles  in  some 
respects  that  advanced  by  Bruner  (this  vol.,  i,  146). 

The  chief  conclusions  at  which  the  author  arrives  are  that  the 
action  of  halogen  carriers  is  not  due  to  the  intermediate  formation  of 
additive  compounds,  and  that  under  suitable  conditions  the  carrieis 
react  with  the  hydrocarbons  even  in  the  absence  of  free  halogen. 

To  account  for  the  observed  facts  of  substitution  in  the  side-chain 
and  in  the  nucleus,  it  is  suppo.sed  that  the  halogens  and  the  carriers 
give  rise  to  ions,  and  that  substitution  takes  place  in  the  nucleus  when 
the  negative  ions  are  present  in  excess  atid  in  the  side-chain  when  the 
positive  ions  predominate.  By  means  of  this  theory,  the  catalytic 
action  of  ferric,  stannic,  and  aluminium  chlorides,  as  well  as  of  iodine' 


GENERAL  AND  PHYSICAL  CHEMISTRY.  789 

monochloride,  phosphorus  pentachloride,  water,  and  sunlight,  can  be 
accounted  for.  The  facts  relating  to  the  velocity  of  the  reactions 
when  certain  of  these  carriers  are  employed  can  also  be  explained. 

H.  M.  D. 

Photographic  Action  of  Metals  and  Hydrogen  Peroxide 
(So-called  Metallic  Radiation).  Sem  Saeland  (Ann.  Physik,  1908, 
[iv],  26,  899—917.  Compare  Russell,  Abstr.,  1898,  ii,  287  ;  1899,  ii, 
72U). — An  investigation  has  been  made  of  the  conditions  under  which 
photographic  action  is  produced  by  certain  metals  and  by  solutions  of 
hydrogen  peroxide,  and  from  the  results  the  author  concludes  that 
the  action  of  the  metals  is  due  to  chemical  changes  and  not  to  the 
emission  of  any  special  type  of  radiation. 

The  activity  of  the  metals,  measured  immediately  after  polishing  the 
surface,  increases  with  the  electropositive  character,  and  the  greater 
the  activity  of  the  freshly-polished  metal  the  more  rapidly  does  this 
activity  diminish  with  time.  When  the  metal  is  kept  in  a  vacuum, 
this  diminution  in  the  activity  does  not  take  place.  The  photographic 
activity  is  also  unaltered  after  the  metals  have  been  heated,  and 
exposure  to  an  electrical  field  has  no  influence  on  the  photographic 
effect.  The  darkening  of  the  plates  is  gi-eatly  inci-eased  if  the  plates 
are  left  undeveloped  for  some  time,  or  if  before  developing  they  are 
gently  heated. 

In  a  vacuum  containing  phosphoric  oxide,  the  photographic  action 
does  not  take  place ;  conditions  under  which  hydi'ogen  peroxide  can  be 
formed  appear  to  be  essential.  Experiments  are  also  described  which 
indicate  that  the  action  does  not  spread  from  the  active  metals  in  a 
rectilinear  manner,  but  that,  on  the  other  hand,  the  distribution  is  such 
as  would  be  expected  if  gaseous  diffusion  were  taking  place.  The 
photographic  action  is  not  observed  when  certain  metals,  such  as  copper, 
or  alloys,  like  brass,  are  interposed  as  diaphragms  between  the  active 
metals  and  the  photographic  plate.  It  is  also  inhibited  if  very  thin, 
non-porous  sheets  of  metals  are  interposed,  or  if  a  sutficiently  rapid 
current  of  air  is  passed  between  the  photographic  plate  and  the  active 
metal. 

The  observations  indicate  the  identity  of  the  action  of  metals  and  of 
hydrogen  peroxide  solutions.  The  metals  therefore  exhibit  photo- 
graphic activity  in  consequence  of  the  formation  of  hydi'ogen  peroxide, 
and  are  only  active  when  the  conditions  are  such  that  hydrogen  peroxide 
can  be  produced.  H.  M.  D. 

Relation  of  Absorption  and  Sensitiveness  in  Photographic 
Preparations.  Eeich  Lehmann  {Zeitsch.  physikal.  Chem.,  1908,  64, 
89 — 119). — The  question  as  to  the  influence  of  wave-length  on  the 
relation  of  optical  absorption  to  photochemical  extinction  has  not 
hitherto  received  a  definite  answer.  The  author  shows  that  in  the 
case  of  silver  iodide  a  solution  of  the  problem  is  possible.  For  silver 
iodide  either  by  itself  or  in  collodion,  the  maximum  of  absorption  and 
the  maximum  of  sensitiveness  are  coincident.  In  a  gelatin  emulsion 
of  silver  iodide,  however,  the  maximum  of  sensitiveness  is  displaced 
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16*65/x)u.  relatively  to  the  absorption  maximum.  This  may  be  due  to 
the  formation  of  an  organic  silver  salt. 

It  is  exceedingly  probable  that  similar  results  would  be  obtained 
with  silver  chloride  and  bromide  if  these  substances  could  be  subjected 
to  direct  observation,  J.  C.  P. 

Photochemical  Oxidation  of  Hydrogen  Iodide  by  Oxygen. 

JoH.  Plotnikoff  {Zeitsch.  physikal.  C/iem.,  1908,64,  215 — 228.  Compare 
Abstr.,  1907,  ii,  212). — The  rate  of  decrease  of  the  oxygen  concentra- 
tion is  now  found  to  be  proportional  to  the  2/3  power  of  the  acid 
concentration  both  in  the  light  and  in  the  dark.  The  fact  that  in  the 
earlier  work  different  values  were  found  for  the  exponent  of  the 
hydr.ochloric  acid  concentration  in  the  light  and  in  the  dark  was 
probably  due  to  some  catalytic  agent,  and  it  is  now  shown  that  the 
presence  of  copper  sulphate  is  sufficient  to  cause  such  a  difference. 

For  the  reaction  in  the  dark,  the  value  of  K^j^^J Kj,\s  now  found  to  be 
2 "07  ;  for  the  reaction  in  the  light  the  value  is  r38. 

The  author's  further  experiments  show  that  the  photochemical 
oxidation  of  hydrogen  iodide  by  oxygen  is  the  sum  of  two  independent 
changes  :  (1)  the  reaction  in  the  dark  ;  (2)  the  reaction  in  the  light. 
Hence  the  velocity  may  be  represented  by  the  formula  :  -  d{0.y)ldt  — 
[/r^.l0-^  +  AV/.10^^](HCl)S(KI)5(O2).  J.  0.  P. 

Method  of  Carbon  Dioxide  Assimilation.  Emil  Baur  {Zeitsch. 
•physikal.  Ch^'m.,  1908,  63.  683 — 710). — A  solution  of  potassium  ferric 
oxalate  in  diffused  daylight  evolves  carbon  dioxide,  but  the  evolution  of 
gas  ceases  before  all  the  ferric  salt  is  decomposed.  When  a 
f-olution  of  potassium  ferrous  oxalate  is  kept  in  an  atmosphere  of 
carbon  dioxide,  the  gas  is  gradually  absorbed,  and  ferric  salt  is 
produced.  These  observations  may  be  summed  up  in  the  equation  : 
Fe(C20,)3K3  z^  Ve{Cf>,\K^  +  iO^OJv.,  +  CO^. 

The  reversibility  of  this  reaction  has  led  the  author  to  consider 
the  suggestion,  that  in  the  original  production  of  organic  com- 
pounds the  reduction  of  carbon  dioxide  to  oxalic  acid  was  the 
first  stage.  In  order  to  make  the  energy  of  light  available  for 
this  reduction,  the  system  ferrous  oxalate  +  ferric  oxalate  + 
carbon  dioxide  must  be  combined  with  a  system  in  which  oxygen 
is  developed  under  the  influence  of  light.  This  latter  result  is  attained, 
for  instance,  when  silver  chloride  immersed  in  water  is  exposed  to 
light,  and  the  author  shows  how  in  a  vessel  provided  with  a  septum 
(if  photochloride  and  a  semiperineabio  membrane  it  would  be  possible, 
fliooretically  at  least,  to  effect  the  conversion  of  carbon  dioxide  and 
water  into  oxalic  acid  and  oxygen.  In  endeavouring  to  find  other  systems 
which,  like  silver  chloride  in  water,  would  evolve  oxygen  on  exposure  to 
light,  the  author  has  studied  the  way  in  whicli  the  potentials  of  iron, 
mercury,  uranium,  and  cerium  salts  are  aflected  by  light.  The  P.D. 
at  a  platinum  electrode  immersed  in  a  solution  containing  both 
nranous  and  uranyl  salts  is  a'ctually  less  positive  when  exposed  to 
sunlight  than  when  kept  in  tho  dark.  The  displiceraent  of  potential 
is  considerable,  and  takes  place  more  or  less  rapidly  according  to  tho 
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nature    of    the    salts    employed.     The   results   obtained    with   iron, 
mercury,  and  cerium  salts  were  less  noteworthy. 

The  term  "light  content"  ('' Lichtinhalt ")  is  proposed  for  the 
quantity  of  energy  which  is  absorbed  by  a  light-sensitive  substance, 
and  which  goes  to  change  its  chemical  potential.  The  value  of  this 
"light  content"  is  deduced  fi-om  the  E.M.F.  of  photoelectric  cells  and 
their  temperature-colfiecients.  J.  C.  P. 

Distribution  of  the  Radiation  from  Radioactive  Sub- 
stances. Heinrich  W.  Schmidt  {Physikal.  Zeitsch.,  1908,  9, 
537 — 541). — To  explain  the  irregular  distribution  of  the  radiation 
from  substances  containing  uranium,  which  Greinacher  (this  vol.,  ii, 
551)  found  on  examination  of  photographic  plates  which  had  been  placed 
in  contact  with  these  substances  cut  into  sections  of  well-defined  geo- 
metrical forms,  it  is  not  necessary  to  attribute  the  action  to  secondax-y 
rays.  The  phenomenon  can  be  referred  to  the  action  of  the  /3-rays  if  it 
is  assumed  that  the  emitted  rays  follow  the  cosine  law  of  Lambert. 
Conversely,  the  experimental  observations  indicate  the  validity  of  this 
law  in  the  case  of  corpuscular  radiation.  H.  M.  D. 

Experiments  with  Radium  Emanation.  Volume  of  the 
Emanation.  Ernest  Rutherford  {Phil.  Mag.,  1908,  16,  300 — 312). 
— The  amount  of  emanation  in  equilibrium  with  one  gram  of  radium 
is  qj\,  where  q  is  the  rate  of  production  per  second  and  X  is  the  radio- 
active constant  of  the  emanation.     The  value  of  A,  is  about  1/468000. 

Assuming  that  one  atom  of  radium  emits  one  a-particle  and  then 
becomes  one  atom  of  emanation,  and  knowing  the  number  of  a-par- 
ticles  emitted  per  second  and  the  charge  on  each  (Rutherford  and  Geiger, 
this  vol.,  ii,  794),  the  author  calculates  the  volume  of  the  emanation 
to  be  0'57  cub.  mm.  per  gram  of  radium.  Ramsay  and  Cameron,  however 
(Trans.,  1907,  91,  1266),  obtained  707  cub.  mm.  of  emanation  from 
one  gram  of  radium.  The  author  finds  that  probably  80%  of  the 
gas  measured  by  these  authors  consisted  of  matter  foreign  to  the 
emanation  itself. 

To  obtain  pure  emanation,  radium  bromide  was  either  heated  in  a 
quartz  tube  or  dissolved  in  water,  the  emanation  being  pumped  off 
with  the  oxygen  and  hydrogen  formed,  and  sparked  down  as  described 
by  Ramsay.  The  emansition  was  collected  over  potassium  hydroxide, 
and  condensed  by  cooling  in  liquid  air.  After  all  uncondensed  gases 
had  been  pumpt-d  off,  the  emanation  was  allowed  to  gasify  and  remain 
some  hours  in  contact  with  potassium  hydroxide.  It  was  finally 
liquefied  again  by  liquid  pentane  at  a  temperature  between  150°  and 
186°  and  exhausted  by  the  pump,  a  portion  being  volatilised  and  lost 
in  the  process.  Difficulty  was  experienced  in  obtaining  the  emanation 
free  from  carbon  dioxide,  although  phosphoric  oxide  was  used  to 
lubricate  the  stopcocks  and  the  emanation  frequently  stood  twenty- 
four  hours  over  potassium  hydroxide.  The  emanation,  as  finally 
measured  in  a  capillary  tube,  was  in  such  a  state  of  purity  that  the 
spectrum  of  carbon  dioxide  was  hardly  seen,  but  a  new  spectrum  of 
bright  lines  certainly  due  to  the  emanation  itself  appeared. 
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The  amount  of  radium  corresponding  with  the  amount  of  emanation 
measured  was  estimated  by  comparing  the  y-ray  activity  of  the 
emanation  with  that  of  a  standard  sample  of  radium  bromide.  When 
the  emanation  was  well  purified,  its  volume  varied  from  0*80  to  132 
cub.  mm.  per  gram  of  radium,  decreasing  rapidly  and  spontaneously  to 
0"58  to  066  cub.  mm.  The  average  final  volume  corrected  for 
temperature  and  pressure  was  058  cub.  mm.  The  highly-purified 
emanation  had  the  usual  half-period  of  375  days,  and  the  author  finds 
it  difficult  to  explain  the  spontaneous  contraction.  In  one  expei'iment 
when  purified  emanation  was  left  eleven  days  in  the  capillary,  its  volume 
greatly  increased  again,  and  a  brilliant  spectrum  was  obtained  showing 
all  the  lines  of  helium.  Passage  of  electric  sparks  caused  the  emanation 
to  condense  on  the  glass  walls  of  the  capillary,  leaving  only  carbon 
dioxide.  At  the  temperatvire  of  liquid  air,  the  emanation  has  a  sensible 
vapour  pressure.  E,  J.  C. 

Relative  Activity  of  Emanation  and  Active  Deposit  from 
Thorium  and  from  Actinium.  Howard  L.  Bronson  {Phil.  Mag., 
1908,  [vi],  16,  291 — 299). — It  is  fi-equently  assumed  that  each  atom  of 
the  various  radioactive  substances  gives  off  either  one  or  no  a-particle 
each  time  it  undergoes  transformation.  The  author's  comparisons  of 
the  relative  activity  of  emanation  and  active  deposit  in  the  cases  of 
thorium  and  actinium,  making  due  allowance  for  the  different  mean 
free  paths  of  the  a-particles  in  the  various  cases,  fail  to  support  this 
view. 

A  quantity  of  the  volatile  radioactive  products  from  thorium  or 
actinium  was  conveyed  to  the  testing  vessel  by  a  current  of  air,  and 
its  total  ionising  activity  was  measured.  After  waiting  a  short  time 
to  allow  the  emanation  to  decay,  the  residual  ionising  activity  due  to 
the  active  deposit  was  measured.  The  activity  of  the  emanation  was 
obtained  by  difference.  Knowing  the  rates  of  transformation  of  all 
the  products,  the  activity  of  the  deposit  when  at  its  maximum  value 
could  be  calculated. 

The  ratio  of  ionisation  due  to  active  deposit  to  that  due  to 
emanation  was  found  to  vary  from  0"34  to  0*40  in  the  case  of  thorium, 
and  from  0*28  to  0'41  with  actinium,  different  ratios  being  obtained 
with  measuring  vessels  of  different  sizes. 

The  active  deposit  from  thorium  is  supposed  to  contain  thorium  B 
and  thorium  C.  In  all  cases  with  thorium,  the  calculated  ionisation 
ratio  was  four  times  as  great  as  the  measured  ratio,  whilst  with 
actinium  the  calculated  ratio  was  always  twice  as  great  as  the 
measured.  The  presence  of  other  substances  of  short  transformation 
periods  would  serve  to  explain  the  results,  but  there  is  no  evidence  for 
this  (compare  Hahn,  Abstr.,  1906,  ii,  718).  The  author  prefers  to 
suppose  that  atoms  of  thorium  B  and  thorium  C  give  off  the  same 
number  of  a-particles  during  transformation,  but  that  an  atom  of 
thorium  emanation  gives  off'  four  times  as  many ;  also,  that  a  dis- 
integrating atom  of  actinium  emanation  gives  oft"  twice  as  many  a- 
particles  as  an  atom  of  its  active  deposit.  On  the  other  hand,  radium 
emanation,  radium  A,  and  radium  C  appear  to  give  off  the  same 
number    of   a-particles    per    atom.      The    actual   number  of    ejected 
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a-particles  per  atom  cannot  be  stated  as  the  determinations  are  only 
relative.  R.  J.  C. 

Ozonisation  of  Air  by  the  Action  of  Radium  Salts  and 
Emanation.  Raffaelo  Nasini  and  Mario  G.  Levi  (Atti  R.  Accad. 
Lincei,  1908,  [v],  17,  ii,  46 — 49). — The  authors  discuss  the  formation 
of  ozone  by  radiu.m  salts,  which  is  affirmed  by  Madame  Curie  and  by 
Giesel,  but  denied  by  Ramsay  and  by  Soddy.  The  authors'  experiments 
show  that,  in  presence  of  a  large  excess  of  air  or  oxygen,  ozone  is 
formed  by  the  action  of  radium. 

A  small  bottle  containing  0  005  gram  of  radium  bromide  dissolved 
in  30  c.c.  of  water  was  placed  open  in  a  5-litre  flask  containing  air. 
When  the  flask  was  closed  by  a  ground-glass  stopper,  after  some  hours 
the  air  inside  gave  the  reactions  of  ozone,  but  if  a  cork  or  a  rubber 
stopper  was  used,  the  air  gave  no  odour  or  reactions  of  ozone,  which 
had  been  destroyed. 

Further  experiments  indicate  that  the  emanation  itself  cannot 
produce  ozone,  but  the  results  cannot  be  regarded  as  absolutely 
decisive.  T.  H.  P. 

Action  of  Radium  Emanation  on  Solutions  of  Copper  Salts. 
Madame  Marie  Curie  and  Mlle.  Gleditsch  {Compt.  rend.,  1908, 
147,  345  — 349). — The  authors  have  repeated  Cameron  and  Ramsay's 
experiments  CTrans.,  1907,  91,  1593)  on  the  action  of  radium 
emanation  on  copper  salts,  taking  special  precautions  to  employ 
apparatus  and  reagents  free  from  traces  of  lithium.  Platinum  vessels 
were  used,  since  it  was  found  that  distilled  water  free  from  lithium 
becomes  contaminated  with  traces  of  this  element  when  allowed  to 
remain  in  contact  with  glass  for  twenty-four  hours.  The  use  of 
quartz  vessels,  especially  of  the  transparent  variety,  is  inadmissible, 
since  these  contain  notable  amounts  of  lithium.  The  water  and  acids 
necessary  were  distilled  in  platinum  retorts,  and  the  reagents  were 
not  allowed  to  come  into  contact  with  glass  during  the  experiments. 
It  was  found  practically  impossible  to  remove  the  last  traces  of  lithium 
from  copper  sulphate.  After  allowing  the  emanation  to  act  on  the 
solution,  the  copper  was  removed,  and,  after  evaporation  of  the  liquid, 
the  residue,  which  weighed  about  0*0004  gram,  was  examined  spectro- 
scopically.  Sodium  and  potassium  were  found  to  be  present,  but 
lithium  could  not  be  detected.  Comparative  experiments  on  sodium 
sulphate  containing  known  quantities  of  lithium  sulphate  indicated 
that  the  residue  could  not  have  contained  more  than  06  x  10~^  milli- 
gram lithium.  In  order  to  show  that  no  lithium  was  lost  during  the 
experiment,  a  control  experiment  was  carried  out  on  a  solution 
containing  0-27  gram  of  copper  and  an  amount  of  lithium  sulphate 
equivalent  to  1-7  x  10~*  milligram  of  the  chloride.  After  removal  of 
the  copper,  lithium  was  readily  detected  in  the  residue. 

The  authors  consider  that  the  formation  of  sodium  and  lithium  has 
not  been  established  by  Cameron  and  Ramsay.  W.  0.  W. 

Retardation  of  a-Rays  by  Metal  Foils,  and  its  Variation 
with  the  Speed  of  the  a-Particles.  T.  Smith  Taylor  {Amer.  J. 
Sci.,   1908,  [iv],  26,  169— 179).— In   the  experiments  of   Bragg  and 
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Kleeman,  and  also  in  those  of  Kucera  and  Masek  (Abstr.,  1907,  ii,  4), 
McCluncr  (Abstr.,  1906,  ii,  138),  Rutherford  (Abstr.,  1906,  ii,  642), 
and  Levin  (Abstr.,  1906,  ii,  595),  on  the  eifect  produced  on  the  range 
of  a-particles  by  the  interposition  of  sheets  of  metals,  the  air  equiva- 
lents corresponding  with  different  positions  of  the  screen  were 
obtained  by  determining  the  difference  of  the  range  with  the  source  of 
the  rays  uncovered  and  with  the  screen  in  place.  As  this  method  is 
not  very  accurate,  a  new  method  has  been  devised,  and  is  described  in 
the  present  paper. 

Polonium  was  used  as  the  source  of  the  rays,  and  experiments  were 
made  with  thin  sheets  or  gold,  lead,  tin,  aluminium,  and  silver  of 
varying  thickness.  The  results  show  that  the  air  equivalents  of 
sheets  of  metal  foil  decrease  with  the  range,  and  hence  with  the  speed, 
of  the  a-particles.  The  change  is  very  sm-dll  for  thin  foil  of  the  lighter 
metals  when  the  range  of  the  a-particles  is  high,  but  for  thicker  sheets 
or  a  lower  range,  the  change  is  more  considerable.  A  comparison  of 
the  change  for  sheets  of  different  metals  of  nearly  equal  air  equiva- 
lents shows  that  the  rate  of  change  is  in  the  order  of  the  atomic 
weights  of  the  metals.  E.  G. 

Charge  and  Nature  of  the  a-Particle.  Ernest  Rutherford 
and  Hans  Geiger  {Proc.  Roy.  Soc,  1908,  81,  A,  16'2 — 173.  Compare 
this  vol.,  ii,  555). — The  total  charge  carried  by  the  a-particles  expelled 
per  second  from  a  known  weight  of  radium  has  been  determined 
directly,  and  from  the  result  and  the  number  of  a-particles  expelled 
per  second  per  gram  of  radium,  the  charge  carried  by  an  a-particle  has 
been  calculated  as  9"3  x  10"  ^*' E.S.  unil.s.  In  determining  the  total 
chai'ge  carried  by  the  particles,  I'adium  C  was  used  as  a  source  of  radiation ; 
the  particles  passed  through  aluminium  plates  into  a  testing  chamber, 
and  the  current  was  measured  in  the  usual  way.  The  methods  used  to 
eliminate  other  rays,  and  to  determine  the  strength  of  the  radiating 
source,  are  fully  described. 

The  charge  carried  by  an  a-particle,  calculated  on  the  assumption 
that  the  heating  effect  of  radium  is  a  measure  of  the  kinetic  energy  of 
the  a-particles  expelled  from  it,  is  9-1  x  lO"^'^  E.S.  units,  in  good 
agreement  with  the  above  value.  The  chai-ge  e  carried  by  a  hydrogen 
atom  has  been  estimated  by  J.  J.  Thomson,  H.  A.  Wilson,  and 
others  at  3 — 4  x  10"^^  E.S.  units,  from  which  it  would  follow  that  the 
charge  on  the  a-particle  is  between  2e  and  3e.  Reasons  are  jjiven  for 
the  assumption  that  the  values  hitherto  found  for  e  are  too  low.  As 
the  a-particle  probably  carries  2e,  the  most  probable  value  for  e 
is  4'G5  X  10"^-'  E.S.  units.  Support  is  lent  to  this  view  by  a  new 
calculation  of  e  from  the  known  period  of  transformation  of  radium, 
the  result  obtained  being  41  x  lO"^"  E.S.  units. 

As  the  ratio  of  the  charge  on  the  a-particle  to  its  mass  has  already 
been  determined,  the  mass  (atomic  weight)  of  the  a-particle  has  now 
been  calculated  as3-84,  which  supports  Rutherford's  previous  suggestion 
that  the  a-particle,  after  it  has  lost  its  positive  charge,  is  a  helium  atom. 

From  the  data  now  available,  .some  important  radioactive  magnitudes, 
such  as  the  volume  of  the  emanation  and  the  rate  of  production  of 
helium,  have  been  calculated.  G.  S. 
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Scattering  of  the  a- Particles  by  Matter.  Hans  Geiger  {Proc. 
Roy.  Soc,  1908,  81,  A,  174 — 177). — Radium  emanation  was  employed 
as  a  source  of  a-particles ;  these  were  allowed  to  pass  through  a 
narrow  slit  on  their  way  to  a  phosphorescent  screen,  and  from  a 
comparison  of  the  area  reached  by  the  rays  (as  determined  by  observ- 
ing the  scintillations)  with  the  magnitude  of  the  geometrical  image  of 
the  slit,  the  amount  of  scattering  could  be  ascertained. 

In  a  vacuum,  scarcely  any  scintillations  were  observed  outside 
the  image  of  the  slit,  but,  when  air  was  allowed  to  enter,  the  area 
of  scintillation  increased.  The  same  effect  was  produced  in  a  vacuum 
when  the  slit  was  covered  with  gold  leaf,  and  to  a  smaller  extent  when 
aluminium  foil  was  employed.  G.  S. 

Secondary  y-Rays  due  to  y-Rays  of  Radium  C  A.  S.  Eve 
{Phil.  Marj.,  19IJ8,  [vi],  16,  224— 234).— The  intensity  of  secondary 
cathode  radiation  trom  various  substances  under  the  impact  of 
Rontgen  rays,  /3-rays,  and  y-rays  has  been  shown  to  be  a  function  of 
the  atomic  weight  of  the  secondary  radiator,  but  comparison  of 
Townsend's  determinations  of  secondary  radiation,  from  various  sub- 
stances under  the  influence  of  ^-rays,  with  the  author's  values  for  the 
total  secondary  radiation  produced  by  y-rays,  reveals  striking 
discrepancies.  The  author  has  endeavoured  to  fiad  the  origin  of  these 
differences,  which,  if  Rontgen  rays  and  y-rays  are  fundamentally  of  the 
.same  nature,  ought  not  to  arise. 

Upwards  of  30%  of  the  secondary  radiation  may  consist  of  secondary 
y-rays  with  a  penetrating  power  equal  to  that  of  primary  y-rays  from 
actinium,  but  greater  than  that  of  primary  y-rays  from  uranium 
or  radium.  One  or  two  millimetres  of  lead  or  aluminium  sufiice  to 
absorb  completely  the  secondary  cathode  rays  from  lead,*iron,  or  brick 
radiators,  but  allow  the  secondary  y-rays  to  pass.  When  comparative 
experiments  are  made  in  such  a  way  that  cathode  secondary  rays  are 
absorbed  and  only  secondary  y-rays  reach  the  electroscope,  the  secondary 
effects  produced  by  J-rays  and  y-rays  of  radium  are  neither  in  order 
of  the  atomic  weights  nor  of  the  densities  of  the  radiators,  and  are  not 
in  agreement  with  one  another.  The  secondary  rays  which  reach  the 
electroscope  are  y-rays,  and  not  penetrating  cathode  rays,  since  their 
intensity  is  not  affected  by  a  strong  magnetic  field. 

The  differences  apparently  lie  more  in  the  velocity  than  in  the 
nature  of  the  particles.  Even  cathode  secondary  radiation,  which 
follows  the  order  of  the  atomic  weights,  has  a  much  higher  velocity 
when  excited  by  )8-  or  y-rays  than  by  A'-rays.  The  similarity  of  the 
P-  and  y-ray  effects  in  this  instance  is  held  to  support  Bragg's  theory 
that  /8-  and  y-particles  are  essentially  the  same,  but  bear  different 
charges. 

The  intensity  of  the  secondary  y-rays  induced  by  primary  y-rays 
from  radium  depends  on  the  material  surrounding  the  radium. 
Primary  y-rays  traverse  steel  more  readily  than  lead,  but  rays  which 
have  passed  through  steel  are  more  readily  absorbed  by  lead  than  rays 
which  have  already  passed  through  lead.  Taking  the  case  of  radium 
enclosed  in  a  glass  tube,  the  secondary  radiation  due  to  y-radiation  is 
7-5%  of  that  due  to  ^-   and  y-radiation  together.     Of  this  7-5%,  the 
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larger  part  is  cathode  secondary  radiation,  the  proportion  of 
y-radiation  in  it  being  6 '2%  from  lead,  25%  from  iron,  and  28%  from 
brick. 

The  coefficient  of  absorption  of  primary  y-rays  from  radium  is 
0-45 — 0  57,  from  uranium  1-4,  from  actinium  2-7 — 4'7,  whilst  the 
secondary  y-rays  excited  by  radium  y-rays  in  lead,  iron,  and  brick  have 
a  coefficient  about  4 '6.  The  author  is  of  the  opinion  that  secondary 
y-rays  caused  by  the  primary  y-rays  of  actinium  would  have  a 
coefficient  of  absorption  even  lower  than  4'6,  and  approximating 
to  that  of  A'-rays.  R»  J.  C. 

Polonium  Rays.  Ch.  Lattes  {Chem.  Zentr.,  1908,  i,  2137—2138; 
from  Le  Radium,  1908,  5,  97 — 102). — The  author  has  endeavoured  to 
obtain  evidence  of  the  production  of  secondary  rays  when  polonium 
rays  fall  upon  a  metal  plate  by  means  of  delicate  electrical  and  photo- 
graphic processes.  In  this  he  has  been  unsuccessful,  although  it  is 
probable  that  secondary  rays  are  produced  (Logeman^  Abstr.,  1906,  ii, 
721),  and  should  be  photographically  detectable,  J,  V.  E. 

Radioactivity  of  Certain  Goitrigenic  Springs.  R^pin 
(Covipt.  rend.,  1908,  147,  387—388). — Three  samples  of  spring 
water  froai  the  neighbourhood  of  St.  Jean  de  Maurienne  were  found 
to  be  distinctly  radioactive  (^4  =  0011  to  O'OSl  in  Curie-Laborde 
units).  Endemic  goitre  is  known  to  be  prevalent  in  the  districts 
where  these  waters  are  used  for  drinking  purposes,  and  the  author 
suggests  that  the  well-known  disappearance  of  goitrigenic  properties 
which  takes  place  after  the  lapse  of  time  is  connected  with  the  decay  in 
the  radioactivity  of  the  waters,  W.  0,  \V. 

Invisible  Radiations  from  the  Explosive  Discharge  in 
Air.  I.  SciiiNCAGLiA  {Nuovo  Cim.,  1908,  [v],  15,  481 — 491). — 
An  apparatus  is  described  which  allows  of  the  very  accurate  regulation 
of  a  spark  gap,  in  order  to  study  the  effect  of  radiations  from  another 
spark  in  cau.*;ing  the  spark  to  pass.  The  transparency  of  various 
liquids  to  the  invisible  rays  was  examined  by  enclosing  them  in 
a  quartz  or  selenite  cell  and  interposing  them  between  the  spark 
gaps. 

Whilst  water  and  alcohol  are  transparent,  metallic  salts  and  many 
organic  liquids,  such  as  turpentine,  carbon  disulphide,  and  petroleum, 
are  highly  opaque,  indicating  that  the  radiation  from  the  spark  does 
not  contain  extreme  ultra-violet  rays.  C  H.  D. 

Radiation  from  Drying  Oils.  Weuner  Schmidt  (Zeitsch. 
pJrysihd.  Chem.,  1908,  64,  243 — 250).^C;um  arabic  when  kept  in 
the  neighbourhood  of  linseed-oil  varnish  is  found  to  undergo  a  slow 
change  and  becomes  insoluble.  If  a  gum  solution  contains  a  little 
chromate,  the  gum  is  rendered  insoluble,  rapidly  when  exposed  to  light, 
and  more  slowly  when  exposed  to  linseed-oil  varnish  in  a  dark  room. 
This  analogy  between  the  action  of  liglit  and  the  action  of  the  di-ying 
oil  is  borne  out  by  a  study  of  the  effect  of  the  latter  on  a  photograj^hic 
plate.     The  radiation  from  the  oil  affects  the  plate  even  through  slips 
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of  gelatin  or  paper,  and  if  a  perforated  sheet  of  metal  is  interposed,  an 
image  is  obtained.  The  phenomenon  of  solarisation  has  also  been 
observed. 

This  behaviour  of  linseed-oil  varnish  is  connected  with  the  oxidation 
which  goes  on  during  drying,  and  which  is  possibly  accompanied  by 
the  formation  of  ozone  or  other  compounds  of  a  superoxide  character. 
It  has  been  noticed  that  the  bright  surface  of  a  metal  plate  exposed  in 
the  neighbourhood  of  a  linseed -oil  varnish  shows  evidence  of  oxidation. 

J.  C.  P. 

Formation  of  Mists  in  Presence  of  Radium  Emanation. 
Madame  Marie  Curie  {Compt.  rend.,  1908,  147,  379 — 382. 
Compare  this  vol.,  ii,  7). — The  appearance  of  mists  in  moist  gases 
induced  by  i-adium  emanation  appears  to  be  due  to  the  formation  in 
the  gases  of  chemical  compounds  capable  of  absorbing  water  vapour. 
The  gases  experimented  on  were  contained  in  sealed  glass  bulbs 
illuminated  by  the  electric  arc.  Air  containing  pure  water  vapour 
and  charged  with  emanation  gives  a  slight  mist,  persisting  for  several 
days ;  a  mist  is  not  produced  when  the  air  is  replaced  by  carbon 
dioxide.  If  the  water  contains  half  its  weight  of  sulphuric  acid,  an 
intense  mist,  lasting  for  several  months,  is  produced  whether  the  gas 
employed  is  air  or  carbon  dioxide. 

A  permanent  mist  is  also  obtained  in  a  bulb  containing  con- 
centrated sulphuric  acid  and  carbon  dioxide  ;  in  a  blank  experiment 
without  emanation,  a  still  more  intense  mist  was  produced  on  warming 
the  bulb,  but  this  disappeared  in  less  than  a  day.  When  caoutchouc 
stoppers  are  used  to  close  the  bulbs,  the  mists  are  very  dense  and 
persistent,  probably  through  the  oxidation  of  sulphur  and  organic 
matter  giving  rise  to  products  capable  of  acting  as  centres  of  con- 
densation. This  is  confirmed  by  the  production  of  a  fine,  persistent 
mist  in  a  bulb  containing  water,  air,  and  emanation,  with  a  fragment 
of  sulphur  kept  out  of  contact  with  the  water  ;  at  the  end  of  the 
experiment,  sulphuric  acid  is  present  in  the  water.  The  presence  of 
nitric  acid  has  also  been  detected  when  air  has  been  used. 

Similar  mists  are  formed  in  air  charged  with  light  petroleum  or 
carbon  disulphide,  and  also  in  carbon  dioxide  containing  anhydrous 
ether  with  emanation.  In  some  instances,  mists  are  formed  when 
solids  are  employed  ;  in  these  cases,  a  deposit  is  visible  on  the  sides  of 
the  vessel.  Emanation  induces  a  mist  in  carbon  dioxide  containing 
iodine,  or  in  air  containing  camphor  ;  in  the  first  instance,  the  mist 
subsides  in  a  few  days.  Actinium  causes  a  mist  in  moist  carbon 
dioxide. 

The  drops  constituting  the  mist  in  the  foregoing  experiments  behave 
as  if  they  had  no  electrostatic  charge  when  introduced  into  an  electric 
field.  W.  O.  W. 

Supersaturation  and  Nuclear  Condensation  of  Certain 
Organic  Vapoura  T.  H.  Laby  {Phil.  Trans.,  1908,  A,  208, 
445—474;  Proc.  Roy.  Soc,  1908,  81,  A,  219— 220).— Dast-free  air, 
saturated  with  an  organic  vapour  (ester,  acid,  or  alcohol),  was  subjected 
to  sudden  adiabatic  expansion  in  a  special  apparatus,  and  the  least 
•expansion  required  to  produce  condensation  of  the  vapour  noted.     The 
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effect  of  the  presence  of  ionic  nuclei,  obtained  by  previous  exposure  to 
Rontgen  rays,  on  the  conditions  of  condensation  was  also  noted,  as 
well  as  the  different  effects  produced  according  as  positive  or  negative 
ions  were  in  excess. 

The  degree  of  snpersaturation,  S,  existing  at  the  end  of  the  expan- 
sion has  been  calculated  for  a  number  of  alcohols,  esters,  and  acids  ; 
it  is  greatest  for  the  acids  and  least  for  the  alcohols.  There  is  good 
agreenaent  in  some  cases  between  the  values  of  S  deduced  from  the 
expansions  and  those  calculated  on  the  accepted  theory  of  condensation 
on  ionic  nuclei. 

In  the  case  of  certain  acids,  greater  expansion  is  necessary  to  produce 
condensation  in  the  absence  of  ionic  nuclei  than  when  they  are  present. 
The  positive  ions  are  more  efficient  condensing  agents  than  the  nega- 
tive for  certain  organic  vapours,  but  water  condenses  more  easily  on 
negative  ions. 

Certain  organic  compounds,  including  alcohols  and  esters,  become 
negatively  charged  when  air  is  bubbled  through  them,  but  acetic  acid 
becomes  positively  charged.  G.  S. 

Influence  of  Traces  of  Nitrous  Gases  on  the  Condensation 
of  Water  Vapour.  Erich  Pringal  (Ann.  Physik,  1908,  [iv],  26, 
727 — 75<*). — The  object  of  the  experiments  was  to  determine  whether 
the  condensing  action  of  ordinary  ozonised  oxygen  or  air  on  water 
vapour  is  due  to  the  presence  of  small  quantities  of  nitrous  gases.  The 
experimental  observations  show  that  this  is  the  case,  and  that  pure 
ozone  has  no  condensing  action.  In  presence  of  water  vapour,  ozone 
appears  to  act  on  nitrogen  and  yield  the  condensation  agent.  Atten- 
tion is  called  to  the  importance  of  these  observations  in  connexion  with 
the  condensation  of  atmospheric  water  vapour.  H.  M.  D. 

Genesis  of  Ions  by  Collision  of  Positive  and  Negative  Ions 
in  a  Gas.  Experiments  on  Argon  and  Helium.  E.  W.  B.  Gill 
and  F.  B.  Piuduck  {Phil.  Mag.,  1908,  [vi],  16,  280— 290).— Townsend 
and  Hurht  (Abstr,,  1905,  ii,  7),  assuming  that  positive  and  negative 
ions  pioduce  ionisation  of  a  gas  at  definite  rates,  deduced  an  equation 
connecting  gaseous  conductivity  and  sparking  potential  with  the  gap 
between  the  electrodes.  The  authors  have  determined  the  minimum 
voltage  required  to  produce  a  spark  in  argon  or  helium  and  the  con- 
ductivity at  various  pressures  in  order  to  test  the  above  theorem. 

Each  negative  ion  is  supposed  to  produce  a  gaseous  ions,  and  each 
positive  ion  ^  gaseous  ions,  in  moving  through  a  centimetre.  Experi- 
ments were  carried  out  witli  gaseous  pressures  of  066  mm.  to  13  mm. 
and  various  distances  between  the  electrodes.  The  values  of  the 
constants  a  and  /S  at  any  one  pressure  could  be  calculated  from  three 
conductivity  measurements.  The  remaining  conductivities  at  this 
pressure  were  found  to  be  in  satisfactory  agreement  Avith  Townsend 
and  Hurst's  equation.  Additional  support  for  the  theory  is  found  in 
the  extremely  close  agreement  between  the  sparking  potentials  deter- 
mined <lirectly  in  argon  and  helium  and  the  jioientials  calculated  from 
conductivity  me.isuiements  at  lower  potentials.  The  values  of  the 
constants  a  and  ji  for  argon  aie  gi  eater  than  for  air,  so  that  argon  is 
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more  readily  ionised  than  air  by  both  positive  and  negative  ions.  The 
helium  employed  was  somewhat  impure,  but  as  the  theory  holds  equally 
well  for  mixtures,  values  of  a  and  fS  could  be  calculated.  Even  impure 
helium  is  more  readily  ionised  than  hydrogen,  and,  after  purification  by 
charcoal  cooled  in  liquid  air,  the  sparking  potential  of  helium  was 
lowered  (compare  Strutt,  Trans.  Roij.  Sos.,  1900,  A,  193,  377).  On  tbe 
other  hand,  purification  of  the  argon  employed  did  not  affect  the  values 
obtained  with  it. 

After  the  passage  of  one  spark,  a  higher  potential  was  required  to 
pass  another  immediately.  Passing  a  spark  in  tiie  reverse  direction 
facilitated  recovery.  This  effect  may  be  due  to  some  kind  of  polarisa- 
tion at  the  zinc  electrodes.  R.  J.  C. 

Positive  Electrons.  A.  Bestelmeyer  [Physikal.  Zeitsch.,  1908, 
9,  541 — 542). — It  has  been  found  by  J.  Becquerel  (this  vol.,  ii,  751) 
that  canal  rays  which  are  caused  to  pass  through  a  small  opening 
through  which  cathode  rays  are  also  passing  are  displaced  in  the 
immediate  neighbourhood  of  the  aperture  under  the  influence  of  a 
magnetic  field.  Becquerel's  conclusion,  that  the  canal  rays  are 
temporarily  transformed  into  positively-charged  carriers  as  the  result 
of  contact  with  the  cathode  rays,  is  refuted  by  the  author.  The 
phenomenon  can  be  satisfactorily  explained  by  the  electrostatic  charge 
which  the  walls  of  the  aperture  receives  as  the  result  of  bombardment 
by  the  cathode  rays.  In  consequence  of  the  action  of  this  electrostatic 
charge,  the  canal  rays  are  caused  to  deviate  from  their  rectilinear 
paths.  H.  M.  D. 

Experimental  Investigation  of  the  Stratified  Positive 
Glow.  R.  Holm  {Physikal.  Zeitsch.,  1908,  9,  558— 562).— Measure- 
ments have  been  made  of  the  potential  gradient  and  the  distance 
between  adjacent  strata  of  the  po-itive  glow  in  the  discharge  through 
hydrogen,  nitrogen,  and  helium.  Curves  are  plotted  which  show  the 
dejendence  of  these  two  factors  on  the  current  intensity.  Almost 
identical  results  are  obtained  whether  the  method  of  Stark  or  that  of 
H.  A.  Wilson  is  employed.  H.  M.  D. 

Cathodic  Volatilisation  of  Metals  in  Attenuated  Gases. 
YoLKMAR  KoHLSCHUTTER  [Zeitsch.  Elektrochem.,  1908,  14,  417—421). 
— Fischer  and  Hahnel  (this  vol.,  ii,  653)  have  found  that  the  volatilisa- 
tion of  a  metal  is  the  same  in  argon  and  hydrogen  when  the  same 
current  is  used,  whereas  Kohlschiitter  and  Goldschmidt  (this  vol.,  ii, 
457)  found  large  differences. 

The  author  now  shows  that  the  results  depend  on  the  kind 
of  current  used.  Two  different  induction  coils  are  used  :  {A)  a 
coil  with  a  high  resistance  primary  and  low  resistance  secondary 
winding,  and  {B)  an  ordinary  Ruhmkorff  coil.  Using  platinum 
cathodes  in  tubes  filled  with  hydrogen  and  argon  respectively  and 
connected  in  series,  he  finds  that  the  quantity  of  platinum  volatilised 
in  argon  is  from  four  to  twenty-two  times  as  much  as  that  volatilised 
in  hydrogen. 

The  ratio  of  the  quantities  volatilised  in  argon   and  in  hydrogen 
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is  increased  by  increasing  the  pressure  of  the  gas  and  the  current 
strength  when  one  coil  is  used,  but  decreased  with  the  other  coil. 
Hence  the  results  obtained  appear  to  depend  entirely  on  the 
peculiarities  of  the  induction  coil  employed.  T.  E. 

Volatilisation  of  Cathodes  in  Attenuated  Gases.  Franz 
Fischer  and  Otto  Hahnel  {Zeitsch.  Elektrochem.,  1908,  14,  433 — 437  ; 
VoLKMAR  KoHLSCHUTTER,  ibid.,  437 — 439). — These  papers  contain 
the  numerical  data  on  which  the  statements  already  published  (this 
vol.,  ii,  653)  are  founded,  and  a  reply  by  Kohlschiitter  (compare 
preceding  abstract).  T.  E. 

Electrical  Conductivity  of  Mixtures  of  Alcohol  and  Water. 
Antony  G.  Doroschewsky  and  M.  S.  Roschdestvensky  {J.  Russ. 
Phys.  Chem.  Soc,  1908,  40,  887—908). — After  discussing  previous 
work  on  this  subject,  the  authors  give  the  results  of  their  own 
measurements. 

The  values  obtained  for  the  conductivities  of  aqueous-alcoholic 
solutions  of  various  concentrations  at  15°  are  quite  different  from 
those  given  by  Pfeiffer  (Abstr.,  1885,  1029;  1886,  4,  115),  as  also  is 
the  form  of  the  curve  connecting  the  conductivity  with  the  percentage 
of  alcohol  by  weight.  The  curve  obtained  by  the  authors  not  only 
exhibits  no  evidence  of  the  existence  of  detiuite  hydrates  of  alcohol, 
but  has  no  singular  points.  In  some  respects  it  resembles  the  curves 
connecting  the  composition  of  aqueous-alcoholic  solutions  with  other 
properties,  such  as  the  specific  gravity  and  boiling  point,  the  curve 
falling  sharply  at  both  ends  and  remaining  almost  horizontal  in  the 
middle  of  its  course ;  there  is  a  slight  rise  corresponding  with  about 
80%  of  alcohol. 

When  the  concentration  of  the  alcohol  is  expressed  in  grams 
per  100  c.c.  of  solution,  the  electrical  conductivity  follows  the  law 
Kc.c'^  =  constant. 

The  electrical  conductivities  of  aqueous  solutions  of  alcohol  are 
directly  proportional  to  the  dielectric  constants  of  the  solutions,  and 
inversely  proportional  to  their  viscosities.  T.  H.  P. 

Electrical  Conductivity  of  Liquid  Sulphur.  Albert  Wigand 
{Ber.  deut.  physikal.  Ges.,  1908,  6,  495 — 508). — The  author  has  made 
measurements  of  the  electrical  conductivity  of  liquid  sulphur,  in  order 
to  ascertain  whether  this  is  altered  under  the  influence  of  light.  The 
experiments  were  suggested  by  the  fact  that  liquid  sulphur,  like  solid 
selenium,  consists  of  a  mixture  of  two  modifications  in  equilibrium, 
and  that  in  the  case  of  selenium,  displacement  uf  the  equilibrium  takes 
place  under  tl^e  influence  of  light  in  the  direction  of  the  formation  of 
a  larger  proportion  of  the  modification  which  has  the  greater 
conductivity.  Tlie  results  are  negative,  and  indicate  tliat  the 
electrical  conductivity  of  the  soluble  and  insoluble  forms  of  sulphur  is 
the  same. 

Measurements  of  the  conductivity  at  temperatures  ranging  from 
130"  to  446°  show  that  this  increases  regularly  up  to  150°,  where  it 
reaches  a  maximum;  it  then  falls,  attaining  a  minimum  value  between 
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160°  and  170°,  above  which  it  increases  up  to  the  boiling  point.  The 
view  is  expressed  that  the  measured  conductivity  is  really  due  to 
traces  of  foreign  substances  which  are  ionised  in  the  molten  sulphur. 

H.  M.  D. 

Effect  of  Concentration  on  the  Temperature  of  Maximum 
Electrolytic  Conductivity  of  Weak  Electrolytes  with  Negative 
Heat  of  Dissociation.  Henrik  Wegelius  [Zeitsch.  Elekirochem., 
1908,  14,  514 — 518). — Solutions  of  hypophosphorous  acid  (HgPOg) 
have  a  maximum  conductivity  at  72°  for  5-75iV;,  54°  for  r25iV'., 
52°  for  0-995xY.,  70°  for  0-328.V.,  87-5°  for  0-12xV.  With  weaker 
solutions,  the  temperature  of  maximum  conductivity  is  higher  than 
100°.  Phosphoric  acid  gave  maxima  at  77°  for  2-715xV.,  70°  for 
l-955iV".,  and  at  79°  for  0-217xV.;  weaker  and  stronger  solutions  showed 
no  maximum  at  temperatures  below  93°.  An  approximate  theory 
showing  how  the  temperature  of  maximum  conductivity  depends  on 
the  changes  of  dissociation  and  of  ionic  mobility  with  the  temperature 


IS  given. 


T.  E. 


A  New  Primary  Voltaic  Cell  of  the  Daniell   Type.     James 

Strachax  {Chem.  News,  1908,  98,  102). — The  cell  consists  of  an  outer 
jar  in  which  are  placed  a  number  of  carbon  rods  connected  by  a 
leaden  cover,  through  which  passes  a  porous  pot  containing  an  amal- 
gamated zinc  rod  immersed  in  a  hydrochloric  acid  solution  of  zinc  and 
ammonium  chlorides.  The  outer  jar  contains  an  acid  solution  of  lead 
tetrachloride  prepared  by  dissolving  freshly-precipitated  lead  peroxide 
in  cold  concentrated  hydrochloric  acid,  or  by  adding  concentrated 
hydrochloric  acid  to  a  mixture  of  lead  acetate  and  bleaching  powder 
contained  in  a  pressure  bottle  and  rapidly  sealing  the  latter.  Such  a 
solution  acts  as  a  rapid  depolariser,  and  is  constant  in  its  action ;  the 
cell  has  a  higher  E.M.F.,  but  a  much  lower  resistance,  than  a  Daniell 
cell.  The  disadvantage  of  the  cell  due  to  the  escape  of  chlorine  may 
be  overcome  by  sealing  the  space  between  the  leaden  cover  and  the 
porous  pot  with  paraffin  wax.  The  zinc  may  be  replaced  by  iron,  but 
the  E.M.F.  drops  then  from  1-5  to  0-95.  P.  H. 

Gas  Electrodes.  I.  Nitric  Oxide.  Ugo  Grass:  (jYuovo  Cim., 
1908,  [v],  15,  467— 480).— The  potential  of  a  platinised  platinum 
electrode,  saturated  with  nitric  oxide,  was  measured  against  a  normal 
calomel  electrode.  In  acid  solutions,  the  electrode  is  stable,  and  its 
potential  is  independent  of  the  rate  of  passage  of  the  gas ;  in  alkaline 
solutions  the  difference  of  potential  changes  sign  in  the  first  minute, 
and  only  attains  its  final  value  slowly.  This  is  due  to  the  conversion 
of  the  oxide  into  alkali  nitrite  and  nitrous  oxide,  which  is  greatly 
accelerated  by  platinum.  The  first  stage  of  the  reaction  is  the 
formation  of  sodium  nitrohydroxylamale  :  2N0  +  NaoO  =  0N.N(0N'a)2, 
which  then  decomposes  according  to  the  equation  2Na2]Sr.203  +  H^O  = 
2NaN02 -h  2NaOH -h  N.p.  Quantitative  experiments  show  that  the 
nitric  oxide  reacts  in  solution  as  a  double  molecule.  In  acid  solutions, 
the  cell  H-(]S'0)'2-N0  has  an  E.M.F.  of  0-80  volt,  nitric  oxide 
being  positive  to  hydrogen.  C.  H.  D. 
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Potential  of  a  Hydrogen  Electrode  in  Acid  and  Alkaline 
Solutions.  C,  L.  A.  Scbmit)t  and  C.  P.  Finger  {J.  Physical  Chem., 
1908,  12,  406 — 416). — The  authors  have  measured  the  potential  of  a 
hydrogen  electrode  in  a  series  of  solutions,  each  containing  0*25  gram- 
atom  of  boron  per  litre  and  prepared  by  mixing  solutions  of  boric  acid 
and  borax  or  sodium  hydroxide  in  different  proportions.  From  the 
values  of  the  potential  diffeience,  the  hydrogen-ion  concentrations  are 
calculated,  and  a  series  of  readily  reproducible  standards  for  the 
colorimetric  determination  of  the  strengths  of  acids  and  bases  has 
been  provided. 

From  the  form  of  the  curve,  which  is  obtained  by  plotting  the 
potential  differences  against  the  percentage  amount  of  the  hydrogen 
of  the  boric  acid  which  is  replaced  by  sodium,  the  conclusion  is  drawn 
that  the  compound  NaHoBOg  (or  its  anhydride,  NaBOg)  is  the  only  one 
formed  to  any  appreciable  extent  when  solutions  of  boric  acid  and 
sodium  hydroxide  are  mixed.  This  conclusion  is  in  agreement  with 
the  results  of  thermochemical  and  freezing-point  measurements. 

H.  M.  D. 

Solid  Electrolytes.  Their  Decomposition  by  a  Current  and 
their  Electromotive  Properties  in  Galvanic  Chains.  Fritz 
Haber  (Ann.  Physik,  1908,  [iv],  26,  927— 973).— Part  of  this  paper 
represents  a  summary  of  work  which  has  been  published  in  detail 
previously  (compare  Haber  and  Tolloczko,  Abstr.,  1904,  ii,  813  ;  Haber 
and  Moser,  Abstr.,  1905,  ii,  667;  Haber  and  Foster,  Abstr.,  1907,  ii, 
66  ;  Haber  and  Fleischmann,  Abstr.,  1907,  ii,  6  ;  Haber,  Rieff,  and  Vogb, 
this  vol.,  ii,  254). 

In  the  third  section  [with  G.  Birstein],  experiments  on  the  electro- 
lytic decomposition  of  solid  salts  of  the  alkali  metals  are  described. 
Pure  potassium  chloride  yields  at  the  cathode  a  violet  substance  which 
dissolves  in  water  with  evolution  of  hydrogen.  It  is  not  acted  on 
by  anhydrous  ethyl  alcohol.  The  eutectic  mixture  of  potassium  and 
sodium  chloride  yields  a  yellowish-brown  substance  with  the  same 
properties.  On  electrolysing  a  mixture  of  sodium  chloride  and 
carbonate,  carbon  separates  at  the  cathode.  Potential  measurements 
are  recorded  which  support  the  view  that  the  coloured  substances 
formed  at  the  cathode  are  sub-chlorides  of  the  alkali  metals. 

The  last  section  of  the  paper  [with  R.  Beutner]  deals  with  the 
potential  differences  at  the  surfaces  of  contact  of  solid  electrolytes 
and  of  solid  salts  and  their  saturated  solutions.  Application  is  made 
of  Nernst's  theojy  of  potential  differences  to  the  special  systems 
under  investigation,  and  a  number  of  theoretical  deductions  are  made. 

H.  M.  D. 

Explanation  of  Supertension.  Erich  MOller  {Zeitsch. 
Mectrochem..,  1908,  14,  429—433.  (Jouiparo  Kauller,  Abstr.,  1907,  ii, 
924,  and  this  vol.,  ii,  558). — Polemical.  T.  E. 

Electrolytic  Properties  of  Dilute  Solutions  of  Sulphuric 
Acid.  W.  0.  Dami'iek  VVhetiiam  and  H.  Jl.  Paine  {Proc.  Roy.  iSoc, 
1908,  81,  yl,  58—80.      Compare  Abstr.,   1906,  ii,  69).  — It  has  been 
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shown  in  a  previous  paper  that  the  progressive  diminution  in  the 
equivalent  conductivity  of  dilute  sulphuric  acid  with  dilution  when 
the  concentration  is  less  than  0'0005— 0-001  gram-equivalent  per 
litre  is  still  observed  when  the  solvent  is  boiled  repeatedly  under  low 
pressure  and  the  air  re-admitted  through  potash  bulbs  (to  remove 
carbon  dioxide),  and  it  is  now  shown  that  the  diminution  in  question 
persists  when  the  air  is  re-admitted  through  bulbs  containing  dilute 
sulphuric  acid  and  potassium  hydroxide  respectively. 

The  observed  diminution  in  the  equivalent  conductivity  could  be 
accounted  for  if  the  H'  ion  travels  more  slowly  in  dilute  than  in 
concentrated  solutions,  and  to  test  this  point  the  transport  ratio  of 
solutions  of  different  concentration  has  been  determined  by  a  modifi- 
cation of  the  ordiuary  method,  the  changes  in  concentration  round  the 
electrodes  due  to  electrolysis  being  determined  by  measuring  the 
conductivity  of  the  solution  ;  in  the  case  of  the  very  dilute  solutions, 
with  pairs  of  electrodes  placed  in  the  anode  and  cathode  compartments 
respectively.  Although  a  change  in  the  expected  direction  was 
actually  observed,  the  transport  ratio  apparently  increasing  fromO"186 
to  0'202  on  progressive  dilution,  it  is  not  considered  probable  that 
this  is  due  to  a  change  in  the  relative  migration  velocity  of  the  ions, 
but  to  some  alkaline  or  saline  impurity  in  the  water.  As  the  effect 
in  question  is  not  removed  by  boiling,  the  impurity  might  be  ammo- 
nium carbonate,  but  the  matter  is  not  regarded  as  being  finally  settled. 

G.  S. 


Electrolysis  of  Copper  Solutions.  Jean  Meyer  {Bull.  Soc.  chim. 
Belg.,  1908,  22,  259— 291).— The  author  attempts  to  find  a  more  satis- 
factory explanation  of  the  anomalous  behaviour  of  the  copper  voltameter 
than  that  provided  by  the  theories  of  Foerster,  Abel,  and  others.  The 
Foerster-Seidel  theory  requires  that  a  gram-molecule  of  cuprous  oxide 
for  each  2x96540  coulombs  should  be  formed  on  electrolysing  a  hot 
solution  of  copper  sulphate  at  a  lower  potential  than  that  reqviired  for 
the  deposition  of  copper ;  on  repeating  these  authors'  experiments, 
however,  it  was  found  that  the  weight  of  the  oxide  was  less  than  half 
this.  Similar  results  were  obtained  when  operating  in  absence  of  air, 
hence  the  deficit  cannot  be  due  to  oxidation  to  copper  sulphate.  When 
the  electrolysis  is  carried  out  at  90°,  a  green  basic  salt  of  variable 
composition  is  precipitated ;  this  compound,  which  appears  to  be 
identical  with  that  obtained  by  boiling  an  aqueous  sokition  of  copper 
sulphate,  probably  arises  fi-om  dissolution  of  the  cuprous  oxide  in  the 
copper  sulphate  solution.  This  secondary  dissolution  of  the  oxide, 
which  is  independent  of  the  current  and  the  concentration  of  the  ions, 
explains  the  presence  of  a  cuprous  salt,  and  evidence  is  adduced  to 
show  that  it  accounts  for  the  formation  of  cuprous  oxide  at  both 
electrodes.  At  the  cathode,  the  following  reaction  is  supposed  to  occur  : 
Cu -I- CuSO^  +  HgO  ^  CugO -}- H2SO4.  The  same  principle  is  applied 
to  cover  the  phenomena  observed  when  solutions  of  cupric  chloride  are 
electrolysed. 

It  was  found  possible  to  estimate  the  amount  of  cuprous  oxide 
in  the  metallic  deposits    by    treating    the    mixture    with    a    neutral 
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solution  of  ferric  alum,  which,  after  being  acidified  with  sulphuric  acid, 
was  titrated  by  permanganate. 

It  is  pointed  out  that  Bose's  phenomenon  cannot  be  due  to  the 

+  +  + 

partial  discharge  of  cupric  ions  :  Cu  — ^  Cu,  as  Abel  has  suggested, 
since,  by  electrolysing  a  hot  acid  solution  of  copper  sulphate  in  absence 
of  oxygen  and  operating  with  currents  of  low  density,  a  good  yield 
of  pure  copper  is  obtained,  the  dissolution  of  copper  in  copper 
sulphate  solution  being  accomplished  as  readily  in  acid  as  in  neutral 
solution  (compare  Heiberg,  Abstr.,  1903,  ii,  263). 

In  the  hope  of  obtaining  a  perfect  voltametric  solution,  hydrogen 
peroxide,  instead  of  sulphuric  acid,  was  added  to  the  copper  sulphate 
in  order  to  prevent  the  formation  of  cuprous  salts.  The  results, 
however,  were  not  satisfactory,  probably  owing  to  the  formation  of 
persulphates  and  catalytic  decomposition  of  the  hydrogen  peroxide  at 
the  electrodes.  W.  0.  W. 

Reversed  Electrolysis.  J.  W.  Turrentine  (J.  Physical  Chem., 
1908,  12,  448 — 467). — A  number  of  apparently  anomalous  electrolytic 
phenomena,  which  are  in  reality  due  to  secondary  reactions,  have  been 
examined.  When  a  current  is  passed  through  a  solution  of  sodium 
sulphate  between  a  magnesium  anode  and  a  platinum  cathode, 
hydrogen  is  evolved  at  the  anode,  which  becomes  covered  with  scales 
of  magnesium  hydroxide.  It  is  supposed  that  the  magnesium  dissolves 
at  the  anode  as  a  univalent  metal,  a  secondary  reaction  then  taking 
place  in  accordance  with  the  equation  : 

MggSO^  +  2H2O  =  MgSO^  +  Mg(0H)2  +  H.,. 

In  a  similar  way,  hydrogen  is  evolved  at  an  aluminium  anode  in  the 
electrolysis  of  a  solution  of  sodium  chloride.  It  is  not  possible  to 
determine  the  effective  valence  with  which  solution  takes  place. 

When  a  solution  of  potassium  permanganate  acidified  with  sulphuric 
acid  is  electrolysed  between  platinum  electrodes,  the  gns  evolved  at  the 
cathode  contains  a  considerable  proportion  of  oxygen.  This  has  been 
traced  to  the  decomposition  of  hydrogen  peroxide  formed  by  the 
electrolytic  reduction  of  manganese  dioxide.  H.  M.  D. 

Migration  of  Ions  in  Heterogeneous  Systems.  Karl  Spiro 
and  Lawrence  J.  Henderson  {Zeitsc/i.  Chem.  Ind.  KoUoide,  1908,  3, 
91 — 92). —  Solutionsof  phosphates,  carbonates, and  globulins  of  the  same 
composition  are  separated  by  a  membrane,  on  one  side  of  which  a 
substance  such  as  calcium  carbonate,  magnesia,  or  globulin  is  suspended. 
When  carbon  dioxide  is  passed  through  the  solution  which  does  not 
contain  the  .suspended  matter,  its  alkalinity  to  methyl-orange  increases  ; 
the  increase  is  diminished  by  passing  in  oxygen.  This  arrangement 
behaves  in  the  same  way  as  blood,  and  the  experiments  show  that  the 
phenomena  are  due  to  simple  diffusion,  and  the  assumption  of  a 
selective  permeability  of  the  walls  of  the  red  corpuscles  under  the 
influence  of  carbon  dioxide  is  unnecessary.  T.  E. 

The  Part  Played  by  lonisation  in  Certain  Chemical 
Reactions.  William  Oeciisner  de  Conin(;k  {Hull.  Acad.  roi/.  Helg., 
1908,  305 — 306). — The  double  decomposition  between  soluble  chlorides 
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and  insoluble  carbonates  in  the  presence  of  water  is  due  to  the 
ionisation  of  the  soluble  salt ;  thus  in  the  case  of  potassium  chloride 
and  barium  carbonate  a  small  part  of  the  dissociated  salt  reacts  with 
the  barium  carbonate  to  form  barium  chloride  and  potassium 
carbonate.  M.  A.  W. 

Estimation  of  the  Hydration  of  Ions  from  Measurements  of 
Electromotive  Forces.  Gilbert  N.  Lewis  {Zeitsch.  Elektrochem., 
1908,  14,  509—510;  J.  Amer.  Chem.  Soc,  1908,  30,  1355—1357). 
— The  E.M.F.  of  a  concentration  cell  depends  on  the  ratio  of  the 
*'  activities "  of  both  the  electrolyte  and  the  water  in  the  two 
solutions  (this  vol.,  ii,  16),  and  on  the  numbers  of  ions  and  molecules 
of  water  transported  by  the  current.  A  measurement  of  the  E.M.F. 
of  a  cell  in  which  the  electrolyte  has  the  same  concentration  in  each 
solution  and  therefore  the  same  activity,  whilst  the  activity  of  the 
water  in  one  solvition  is  altered  by  the  addition  of  a  non-electrolyte, 
should  make  it  possible  to  estimate  the  number  of  molecules  of  water 
carried  along  with  the  ions  of  the  electrolyte.  T.  E. 

Improved  Apparatus  for  the  Measurement  of  Trans- 
ference Numbers  in  Solutions  of  the  Halogen  Acids  and 
their  Salts.  Edward  W.  Washburn  {Technology  Quart.,  1908,  21, 
164 — 177). — The  essentially  new  features  of  the  author's  apparatus 
are  represented  by  the  special  form  of  the  silver  anode  and  the  silver 
halide  cathode.  The  anode  consists  of  a  silver  wire  wound  into  a 
flat  spiral,  which  is  placed  at  the  bottom  of  a  Soxhlet  extractiou 
cartridge,  this  being  filled  with  small  crystals  of  electrolytic  silver, 
which  are  packed  tightly  round  the  silver  wire.  This  arrangement 
gives  an  electrode  of  very  large  active  surface.  Using  a  cartridge 
6  cms.  long  and  1*9  cms.  in  diameter,  an  electrode  prepared  in 
this  way  will  carry  a  current  of  0"1  ampere  for  sixteen  hours  without 
the  formation  of  the  slightest  trace  of  acid  or  of  colloidal  silver 
chloride. 

The  cathode  consists  of  a  silver  disk  prepared  by  making  it  ths 
anode  in  the  electrolysis  of  a  solution  of  sodium  chloride.  The  disk, 
which  just  fits  into  the  apparatus,  is  covered  with  a  layer  of  silver 
chloride,  obtained  by  precipitating  a  hot  solution  of  silver  nitrate  with 
excess  of  an  alkali  chloride  solution.  An  electrode,  2"3  cms.  in 
diameter,  is  able  to  carry  a  current  of  0*5  ampere  without  the  evolution 
of  hydrogen  or  the  formation  of  the  slightest  trace  of  alkali. 

The  anode  and  cathode  tubes  of  the  apparatus  are  provided  with 
stopcocks,  and  are  connected  by  means  of  a  ground-glass  joint. 

H.  M.  D. 

Hydrolysis  of  Salts  in  Solution :  Lecture  Experiment. 
Bartolo  L.  Vanzetti  {Gazzetta,  1908,  38,  ii,  98—99). — The  following 
simple  experiment  renders  evident  the  phenomenon  of  hydrolysis  of 
salts.  A  test-tube  is  filled  to  about  tbree-fourths  of  its  height  with  a 
5 — 10%  gelatin  solution  containing  faintly  alkaline  phenolphthalein. 
When  the   gelatin   has   solidified,  a   10%  ferric   chloride   solution  is 
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poured  on  to  it.  As  diffusion  into  the  gelatin  proceeds,  two  strata 
become  more  and  more  distinct,  the  lower  one  being  colourless,  owing 
to  the  more  rapid  diffusion  of  the  acid  liberated  by  hydrolysis,  and  the 
less  advanced,  opaque  one  consisting  of  ferric  hydroxide.  Salts, 
such  as  nickel  chloride  or  copper  sulphate,  containing  a  coloured  ion 
may  also  be  used.  T,  H.  P. 

Change  of  Colour  of  Phenolphthalein.  Rudolf  Wegscheider 
[with  A.  Schugowitsch]  (Zeitsch.  Elektrochem.,  1908,  14,  510 — 512. 
Compare  Abstr.,  1904,  ii,  512;  this  vol.,  ii,  646). — The  concen- 
tration of  the  red  ions  lu  dilute  alcoholic  solutions  containing  known 
quantities  of  phenolphthalein  and  sodium  hydroxide  is  determined  by 
comparison  of  the  colour  with  solutions  containing  an  excess  of 
sodium  hydroxide.  It  is  found  that  the  expression  [RH][OH']/R' 
(where  R'  represents  the  phenolphthalein  ion)  is  only  approximately 
constant  when  there  are  more  than  two  molecules  of  sodium  hydroxide 
for  each  molecule  of  phenolphthalein  in  solution.  On  the  assumption 
that  the  red  salt  contains  two  atoms  of  sodium  (Abstr.,  1905,  i,  440), 
and  that  it  is  hydrolysed  thus  :  R"  +  HgO  ^  RH'  +  OH'  and 
RH'  +  HgO  z:^  RHg  +  OH',  a  satisfactory  explanation  of  the  results 
obtained  is  possible.  T.  E. 

New  Method  for  Determining  the  Specific  Heats  of  Liquids. 
Theodore  W.  Richards  and  Allan  Winter  Rowe  {Zeitsch.  physikal. 
Chem.,  1908,  64,  1«7— 200).— The  liquids,  the  specific  heats  of  which 
are  to  be  compared  (for  example,  water  and  a  salt  solution),  are 
successively  put  in  the  calorimeter,  and  a  definite  quantity  of  heat  is 
developed  each  time  by  neutralising  a  given  quantity  of  acid  with 
alkali  in  a  platinum  vessel,  which  is  immersed  in  the  liquid  of  the 
calorimeter.  The  calorimeter  itself  is  completely  surrounded  by  a 
jacket,  the  temperature  of  which  is  constantly  adjusted  to  the 
changing  temperature  of  the  calorimeter  (see  Richards,  Hendex'son, 
and  Forbes,  Abstr.,  1905,  ii,  677;  Richards,  Henderson,  and  Frevert, 
Abstr.,  1907,  ii,  604).  The  rise  of  temperature,  therefore,  in  the 
calorimeter  takes  place  adiabatically.  The  same  apparatus  may 
obviously  be  employed  in  the  determiuiition  of  heats  of  dilution. 

One  or  two  experiments  made  with  this  apparatus  are  recorded.  The 
specific  heat  of  a  hydrochloric  acid  solution  of  the  composition 
HC1  + 2001120  has  been  found  to  be  09809,  and  the  m.iximum 
deviation  from  this  figure  in  four  independent  experiments  was  0"03%. 
The  heat  developed  when  a  solution  of  the  composition  NaOH-f- 
585H2O  is  diluted  until  it  has  the  composition  NaOH-f-435HoO 
is  3-79  kilojoules.  J.  C.  P." 

Specific  Heats  and  Heats  of  Fusion  of  Isomorphous 
Substances  and  their  Mixtures.  A.  Bogojawlensky  and  N. 
WiNOGRADOFF  {Zei.tsch.  ])hy8ikal.  Chem.,  1904,  64,  251 — 254). — The 
autliors  have  determined  tlie  specific  heats  and  latent  heats  of  fusion 
for  mixtures  of  (1)  ?»,-chl')rouitrobetizene  and  7n-bro)nonitrobonzene, 
(2)  a-chlorocinnamaldehyde  and  a-bromocinnnmaldchyde,  (3)  azo- 
beuzene   and   di  benzyl.     They  find    that    the   specific  heats  of  these 
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isomorphous  mixtures,  in  both  the  liquid  and  the  solid  state,  can  be 
calculated  by  the  mixture  rule.  In  the  first  two  cases,  the  latent 
heat  of  fusion  {f)  can  be  calculated  by  the  mixture  formula 
/=(fiPi+f2P.j)/{Pi+P2)  i'^  f*!'^  agreement  with  the  observed  values, 
but  in  the  third  case  there  are  marked  discrepancies,  the  observed 
values  being  regularly  less  than  the  calculated  values.  It  is  noted 
that  only  in  this  third  case  does  the  freezing-point  curve  exhibit  a 
minimum,  and  that  the  discrepancies  referred  to  are  similar  to  those 
observed  with  substances  which  form  a  eutectic  mixture. 

J.  0.  P. 

Specific  Heat  of  Mercury.  W.  A.  Kurbatoff  (J.  Buss.  Phys. 
Chem.  Soc,  1908,  40,  811— 813).— The  results  of  a  number  of 
measurements  show  that  the  mean  specific  heat  of  mercury  from 
0°  to  306°  is  0-0325— 0-0331.  This  value,  together  with  that 
previously  obtained  by  the  author  (Abstr.,  1903,  ii,  130),  and  those 
of  other  investigators,  prove  that  the  specific  heat  of  mercury  rises 
distinctly  as  the  boiling  point  is  approached. 

In  general,  the  specific  heat  of  substances,  the  molecules  of  which 
do  not  change  from  the  melting  point  to  the  critical  temperature,  is 
represented  by  a  curve  approximating  to  a  straight  line,  and  the 
true  specific  heat  is  the  minimum  between  these  two  temperatures. 

T.  H.  P. 

Specific  Heat  of  Alcohol  and  of  its  Mixtures  with  Water. 
Antony  G.  Doroschewsky  and  Adam  W.  Rakowsky  (./.  Jiuss.  Phys. 
Chem.  Soc,  1908,  40,  860 — 886). — The  authors  discuss  the  various 
formulae  which  have  been  proposed  for  expressing  the  specific  heat 
of  alcohol  at  different  temperatures,  and  come  to  the  conclusion  that 
all  these  formulae  refer,  not  to  absolute  alcohol,  but  to  alcohols 
containing  small,  and  probably  varying,  proportions  of  water.  For 
carefully  dehydrated  alcuhol,  the  value  0-6597  is  obtained  as  the 
mean  specific  heat  at  22 — 99°;  this  gives  the  value  0-518  for  the 
specific  heat  at  20°,  taking  the  value  0-0035  given  by  Hirn's  measure- 
ments (Aim.  Chim.  Phys.,  1867,  [iv],  10,  32)  for  the  tempeiature- 
coefii.  ient  between  2u°  and  10i)°.  For  the  alcohol  used  by  the 
authors,  Dll  0-79126  and  k  at  15°  is  0-097  x  lO-^  ohms. 

In  general,  the  changes  of  specific  heat  (C)  of  mixtures  of  alcohol 
and  water  with  temperature  are  irregular.  Thus,  for  10 — 40%  aqueous 
alcohol  solutions,  Co_i5=>  Co_3o'>  Cq^o'  <C'o-54'  <C„_98o,  and  for 
10—20%  solutions,  Co_i5o>  Cq-ss^. 

For  solutions  containing  100 — 50%  of  alcohol,  the  specific  heat  is 
expressed  by  the  equation:  (7  =  0-6628  +  0-007945  (100 -p)- 
0-000045  {100  -p)^,  where  p  represents  the  %  of  alcohol  by  weight  in 
the  solution.  For  50— 20%  solutions,  (7  =  0-9475  +  0-005164  (50-;?)- 
0-0000625  (50 -pf,  and  for  20—0%  solutions,  (7=1-0455- 
0-00104  (20-09-/) -0-0000482  (-20-09-^)2. 

The  au'hors'  results  show  that  Thomsen's  supposition  (Thermochem. 
Untersuch.,  1882,  vol.  i,  74),  that  at  their  boiling  points  the  heat 
effect  of  the  formation  of  aqueous-alcoholic  solutions  is  zero,  is  not 
general,  but  applies  only  to  one  definite  solution.     The  temperature 
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at  which  the  mixing  has  a  zero  heat  effect  is  below  the  boiling  point 
for  strong  solutions,  and  above  the  boiling  point  for  dilute  solutions 
of  alcohol.  T.  H.  P. 

Equation  of  Condition  for  Metals  :  Correction.  Max  Thiesen 
{Ber.  deut.  jjIit/s.  Ges.,  1908,  6,  604). — According  to  Griineisen  (this 
vol.,  ii,  563),  for  those  metals  which  have  been  sufficiently  investigated, 
the  relation  between  the  specific  heat  and  the  coefiicient  of  expansion 
is  nearly  independent  of  the  temperature.  In  deriving  the  form  of 
the  temperature  function  of  these  two  magnitudes  (this  vol.,  ii,  659), 
the  author  assumed  that  the  6  of  equation  4  (loc.  cit.)  was  a  pure 
temperature  function,  an  assumption  which  is  not  justified.  The 
value  of  d  is  given  only  by  a  partial  differential  equation,  which 
leaves  the  form  of  the  temperature  function  undetermined.  The 
relations  given  by  the  author  do  not,  therefore,  follow  as  consequences 
of  Griineisen's  experimental  law,  but  must  be  tested  by  direct 
experiment,    as   has   been   done   in   the   case    of    platinum. 

T.  H.  P. 

Melting-point  and  Freezing-point  Curves  of  Binary  Systems 
when  the  Solid  Phase  is  a  Mixture  (Amorphous  Solid  Solu- 
tion or  Mixed  Crystals)  of  the  Two  Components.  Johannes 
J.  VAN  Laar  {Zeitsch.  physikal.  Chem.,  1908,  64,  257^297). — A 
mathematical  discussion  of  the  possible  forms  of  curve.  In  the  case  of 
optical  isomerides  and  tautomeric  substances,  a  minimum  or  eutectic 
point  in  the  freezing-point  curve  is  impossible  (compare  Pioozeboom, 
Abstr.,  1899,  ii,  355,  401).  When  a  racemic  compound  is  formed,  two 
eutectic  points  are  possible.  The  formation  of  liquid  mixed  crystals  is 
also  discussed. 

In  Tammann's  method  of  representing  the  total  heat-content  of 
binary  systems  (this  vol.,  ii,  660),  the  heat  of  mixing  may  only  be 
neglected  in  comparison  with  the  heat  of  fusion  so  long  as  only  stable 
systems  are  dealt  with.  In  the  labile  region  below  the  eutectic  point, 
the  heat  of  mixing  may  be  considerable.  C.  H.  D, 

Reciprocal  Salt-pairs.  I.  Ernst  Janecke  [Zeitsch.  physikal. 
Chem.,  1908,  64,  305—327.  Compare  Meyerhoffer,  Abstr.,  1901,  ii, 
639). — The  conditions  occurring  in  the  melting  and  solidifying  of  recip- 
rocal pairs  of  salts,  in  which  there  is  an  equilibrium  M'R' 4-  M"R"  ::^ 
M'R"  +  M"R',  when  only  one  liquid  phase  is  present,  are  discussed  for 
the  two  cases  :  {a)  when  the  only  solid  phases  are  the  four  salts  ;  (6) 
when  only  two  isomorphous  mixtures  separate.  The  equilibrium  dia- 
grams for  case  (a)  are  completely  discussed.  In  case  {b)  there  are  many 
possibilities.  The  simplest  conditions  occur  when  the  melting  points 
of  each  pair  of  reciprocal  salts  have  neither  a  maximum  nor  a  minimum 
point ;  the  whole  system  may  then  be  broken  up  into  two  ternary 
systems. 

The  eutectic  curve  between  the  two  solid  phases  may  be  without 
any  maximum  or  minimum,  or  may  have  either  a  maximum  or  a 
minimum.  The  last  of  these  cases  is  illustrated  by  the  system 
(K^.Nag)  -  (CIj.SO^)  (this  vol.,  ii,  841).  C.  H.  D. 
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Character  of  Melting-Point  and  Clearing-Point  Curves  for 
Fluid-Crystalline  Substances  and  their  Mixtures.  II.  Alex. 
BoGOJAWLENSKY  and  jST.  Winogradoff  (Zeitsch.  jyhysikal.  Chem.,  1908, 
64,  229—242.  Compare  Abstr.,  1907,  ii,  844).— The  method  described 
in  the  earlier  paper  has  been  applied  to  other  binary  mixtures,  namely, 
(1)  ^-azophenetole-l-p-azoanisolephenetole,  (2)  />ethylpropylazophenol  + 
p-methylpropylazophenol,  (3)  /?-azoanisole-Hjo-azoanisolephenetole,  (4) 
jt)-azophenetole  -f-^>dipropylazophenol,  (5)  /j-azoanisolephenetole  +p- 
dipropylazophenol,  (6)  jt?-azoanisolephenetole -l-azoxyanisole,  (7)jo-azoxy- 
phenetole  -|- jo-azoanisolephenetole,  (8)  /)-methylpropylazophenol  +^>azo- 
anisole,  (9)  pmethylpropylazophenol  +  dipropylazophenol. 

The  melting-point  curves  obtained  in -cases  (1)  and  (2)  show  that 
complete  series  of  mixed  crystals  are  formed ;  the  melting-point  curves 
obtained  in  cases  (3)  and  (4)  exhibit  a  minimum,  but  it  is  not  certain 
whether  this  is  an  eutectic  or  not ;  in  cases  (5),  (6),  and  (7)  the  melting- 
point  curves  are  all  marked  by  eutectics  ;  in  cases  (8)  and  (9)  the 
melting-point  curves  were  not  traced. 

The  clearing-point  curves  show  that  in  all  cases  the  fluid-crystalline 
phases  are  completely  miscible.  The  direction  of  these  curves  depends 
exclusively  on  the  clearing  points  of  the  two  components,  and  is  indepen- 
dent of  the  course  of  the  melting-point  curve.  Hence  it  comes  that,  as  in 
cases  (1)  and  (2),  two  substances  the  clearing  points  of  which  lie  below 
their  respective  melting  points  form  fluid-crystalline  mixtures  within 
certain  limits  of  concentration.  In  cases  where  the  labile  clearing  point 
of  one  component  cannot  be  determined  directly,  owing  to  the  im- 
possibility of  supercooling,  it  may  be  ascertained  by  extrapolating  the 
clearing-point  curve,  which  in  the  majority  of  cases  is  nearly  a  straight 
line. 

The  melting  points  and  clearing  points  for  various  azo-  and  azoxy- 
compounds  are  as  follows,  the  melting  point  being  given  first  in  each 
case:  azoanisole  164'1°,  108-0°;  azophenetole,  160-2°,  156-1°;  n-di- 
propylazophenol,  146-1°  112-0°;  ethyl-?i-propylazophenol,  144-2°, 
139-6°;  methylethylazophenol,  134-5°,132-2°;methyl-w-propylazopheDol, 
113-1°,  110-0°;  azoxyphenetole,  136-9°,  167-5° ;  azoxyanisole,  117-4°, 
134-4°;  «-dipropylazoxyphenol,  116-0°,  122-0°;  azoxyanisolephenetole, 
93-5°,  149-6°.  It  will  be  observed  that  all  the  azo-compounds  are 
monotropic,  that  is,  their  clearing  points  lie  below  their  melting  points, 
whilst  the  azoxy-compounds  are  enantiotropic.  J.  0.  P. 

Inverse  Melting  Points.  J.  N.  Beonsted  [Zeitsch.  phi/sikal. 
Chem.,  1908,  64,  374 — 377). — The  course  of  the  solubility  curves  for 
the  hydrates  of  eerie  sulphate  (Koppel,  Abstr.,  1904,  ii,  819)  indicates 
that  two  of  the  hydrates,  Ce2(SOj3,9H20  and  Ce2(S04)3,5HoO,  are 
only  stable  at  higher  temperatures,  passing  into  the  octahydrate  and 
the  tetrahydrate  at  35°  and  100°  respectively.  Since  this  would  mean 
the  conversion  of  a  solid  hydrate  into  a  lower  hydrate  and  an  aqueous 
solution  on  cooling,  the  temperatures  mentioned  may  be  regarded  as 
inverse  melting  points.  Such  fusion  on  cooling  was  not  directly 
observed,  but  is  a  thermodynamical  consequence  of  the  position  of  the 
solubility  curves. 

It  is  shown  on  theoretical  grounds  that  inverse  melting  points  can 
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only  occur  when,  as  is  the  case  with  eerie  sulphate,  the  solubility  of  the 
salt  diminishes  with  increasing  temperature.  C.  H.  D. 

A  Modification  of  the  Cryoscopic  Method  for  Investigating 
Small  Quantities  of  liquid.  Tosaku  KimosniTA  {Biochem.  Zeitsch., 
1908,  12,  390 — 406). —  With  certain  modifications,  the  Beckmann 
method  can  be  applied  to  small  quantities  of  liquid.  The  chief  of 
these  consists  in  enveloping  the  thermometer  bulb  with  a  thin  layer  of 
paraffin,  ash-free  filter-paper,  and  sheet-rubber.  •        S.  B.  S. 

Analysis  of  the  Lowering  of  the  Freezing  Point  in  Physio- 
logical Fluids.  II.  Lowering  of  the  Freezing  Point  of 
Suspensions.  Ernst  Tezner  and  Johann  Roska  {Zeitsch.  ])hysiol. 
Chem.,  1908,  56,  495 — 506). — The  depression  of  the  freezing  point  of 
water  by  the  addition  of  a  fatty  acid  is  not  nearly  so  marked  when 
solid  particles,  such  as  blood-charcoal  or  casein,  are  suspended  in  the 
solution.  This  eifect  is  attributed  to  adsorption,  which  produces 
a  concentration  of  the  solute  around  the  solid  particles,  and  thus 
diminishes  the  concentration  of  the  rest  of  the  solution. 

The  adsorption  depends  mainly  on  the  surface  tension,  and  this 
again  on  the  concentrations  of  the  various  dissolved  materials,  but  is 
not  directly  proportional  to  their  osmotic  concentrations.  Hence  the 
lowering  of  the  freezing  point  of  such  solutions  is  not  a  simple  function 
of  the  osmotic  concentr-ation. 

Negative  adsorption  is  not  met  with.  The  process  of  filtration 
yields  a  liquid  with  the  same  or  greater  lowering  of  the  freezing 
point,  according  as  the  filtration  is  more  or  less  complete.      J.  J.  S. 

Influence  of  the  Rate  of  Cooling  on  the  Composition  of 
Saturated  Mixed  Crystals.  W.  von  Lepkowski  (Zeitsch.  anorg. 
Chem.,  1908,  59,  285 — 292). — Experiments  have  been  made  to  ascer- 
tain whether  molten  alloys  of  bismuth  and  tin  and  of  copper  and  silver 
give  rise  to  mixed  crystals  when  rapidly  cooled.  The  supersaturation 
phenomena  requisite  for  the  production  of  these  crystals  are  found  in 
the  case  of  bismuth-tin  alloys,  but  not  in  the  case  of  copper-silver 
alloys. 

Alloys  containing  up  to  a  little  more  than  1%  of  tin  show  no  trace 
of  the  eutectic  mixture  when  rapidly  cooled,  but  this  is  found  if 
the  percentage  of  tin  exceeds  1'5.  The  supersaturated  mixed  crystals, 
which  are  formed  in  the  first  case,  are  unaltered  by  exposure  for  six 
hours  at  1 20°. 

The  difference  in  behaviour  of  bismuth  compared  with  copper  and 
silver  is  attributed  to  the  greater  velocity  of  crystallisation  of  the 
supercooled  metal  in  the  case  of  bismuth.  H.  M.  D. 

Vaporisation.  II.  Hanns  von  JOptner  {Zeitsch.  physikal.  Chem., 
1908,  63,  579—618.  Compare  this  vol.,  ii,  663).— Starting  with  van 
der  Waals'  equation,  the  author   deduces  formulas  for  the  calculation 

(1)  of    the  internal   pressure,   -rr  —  alv^,    due  to  molecular  attraction  ; 

(2)  of   the    fraction   of  the  total   volume    actually    occupied    by    the 
molecules.     The  values  of  these  are  then  deduced  for  a  large  number 
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of  substances.  It  is  found  that  the  value  of  a,  in'general,  increases 
with  the  molecular  weight,  although  constitutive  influences  make 
themselves  felt.  From  these  values  of  a,  the  critical  constants  are 
calculated,  and  the  expressions  (pf;  +  Trk)/pj.  =  A  and  VijV/;  =  B  [yi  =  ideal 
volume]  are  evaluated.  It  is  shown  that,  in  general,  A  increases  with 
B.  The  question  how  far  these  various  quantities  are  affected  by 
molecular  association  at  the  critical  temperature  is  also  discussed. 
The  term  b  in  van  der  Waals'  equation  is  regarded  as  variable  with 
the  temperature  and  internal  pressure,  possibly  also  with  the  attrac- 
tion of  neighbouring  molecules.  J.  C.  P. 

Determination  of  Vapour  Pressures  of  Solutions  with  the 
Morley  Gauge.  Olin  F.  Tower  {/.  Amer.  Cheni.  Soc,  1908,  30, 
1219 — -1228). — The  methods  most  commonly  used  for  determining  the 
vapour  pressures  of  solutions  are  of  two  kinds,  which  may  be  distin- 
guished as  the  "  differential  "  and  the  "  dynamic  "  methods.  In  the 
former,  the  difference  between  the  two  vapour  pressures,  sucb  as  that 
of  a  given  solvent  and  one  of  its  solutions,  is  measured  by  means  of  a 
suitable  gauge,  whilst  the  latter  method  is  based  on  the  principle  that 
when  air,  or  some  other  inactive  gas,  is  saturated  with  the  vapour  of 
the  liquid  or  solution,  the  following  relation  holds :  total  volume/ 
volume  of  the  aqueous  vapour  =  total  pressure/pressure  of  the  aqueous 
vapour.  Ostwald  has  simplified  this  method  by  allovving  the  air 
to  bubble  first  through  the  solution  and  then  through  pure  water. 

A  method  has  now  been  studied  which  is  of  the  "differential"  class, 
and  resembles  that  of  Smits,  except  that  his  micromauometer  is 
replaced  by  a  mercury  gauge,  designed  by  Morley  (^mer.  J.  Sci.,  1902, 
13,  455)  for  measuring  small  differences  of  pressure.  Determinations 
have  been  made  of  the  vapour  pressures  of  aqueous  solutions  of 
sucrose,  potassium  iodide,  and  lithium  chloride,  and  of  methyl-  and 
ethyl-alcoholic  solutions  of  tetraethylammonium  iodide,  potassium 
iodide,  and  lithium  chloride.     The  results  are  tabulated. 

It  has  been  found  that  this  method  involves  several  difficulties  and 
sources  of  error.  The  readings  vary  considerably,  and  it  is  therefore 
necessary  to  make  a  great  many  readings  and  take  the  average.  The 
time  occupied  in  this  way,  and  also  in  repairing  breaks  and  overcoming 
other  difficulties,  is  very  great.  Moreover,  the  solutions  must  always 
be  maintained  at  a  temperature  lower  than  that  of  the  gauge.  For 
these  reasons,  this  "  differential "  method  is  regarded  as  less  trust- 
worthy, and  subject  to  more  limitations  than  the  "  dynamic  "  or  air- 
bubble  method.  E.  G. 

Osmotic  Researches.  I.  Ernst  Cohen  and  J.  W.  Commelin 
(Zeitsch.  physikal.  Chem.,  190S,  64,  1 — 52). — The  authors  review  the 
attempts  which  have  been  made  to  measure  osmotic  pressure  directly, 
and  criticise  in  detail  Kahlenberg's  experimental  methods  and  con- 
clusions (Abstr.,  1906,  ii,  337).  An  osmotic  apparatus  has  been 
devised  in  which  the  weaknesses  of  Kahlenberg's  osmometer  are 
remedied,  and  with  which  the  osmotic  pressure  of  sucrose  in  pyridine 
has  been  determined.  As  in  Kahlenberg's  experiments,  the  semi- 
permeable membrane  was  of  india-rubber.     The  authors  show  that  it 
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is  immaterial  whether  the  contents  of  the  osmotic  cell  are  stirred  or 
not.  It  has  not  been  found  possible  to  get  consistent  values  for  the 
osmotic  pressure  in  parallel  experiments,  and  all  the  pressures  recorded 
were  far  below  the  theoretical  values.  The  authors  consider  it 
probable  that  water  is  responsible  for  the  irregular  results  obtained, 
for  it  has  been  found  that  the  presence  of  water  either  in  the  solution 
or  in  the  pure  solvent  exerts  a  very  marked  influence  on  the  observed 
pressure.  Fresh  experiments  are  therefore  planned  in  which  perfectly 
anhydrous  pyridine  will  be  employed.  J.  0.  P. 

[Vapour  Pressure  of  Dry  and  of  Ordinary  Sal  Ammoniac] 
Richard  Abegg  (Zeiisch.  physikal.  Chem.,  1908,  63,  623 — 624). — A 
reply  to  van  Laar  (this  vol.,  ii,  569).  J.  C.  P. 

The  Avogadro-Guldberg  Law.  W.  A.  Kurbatoff  {J.  Russ. 
Phys.  Cliem.  ISoc,  1908,40,  813— 817).— It  was  shown  by  Guldberg 
that  the  absolute  boiling  points  of  different  substances  represent 
"corresponding"  temperatures,  as  they  are  always  two-thirds  of  the 
absolute  critical  temperatures.  The  author  finds,  however,  that  this 
relation  is  considerably  influenced  by  various  factors,  and,  on  the 
basis  of  a  large  number  of  experimental  numbers  given  by  various 
investigators,  he  formulates  the  relationship  between  boiling  point 
and  critical  temperature  as  follows.  With  all  substances  having  less 
than  five  atoms  in  the  molecule,  and  having,  also,  low  molecular 
weights,  the  ratio  of  boiling  point  to  critical  temperature  has  the 
mean  value  0'666.  The  ratio  varies,  however,  from  0*580  for  the 
lower  members  of  a  homologous  series  to  0*700  for  the  highest 
members  investigated.  T.  H.  P. 

Calculation  of  Thermocheniical  Constants.  V.  Calculation 
of  the  Thermal  Constants  of  Aromatic  Substances.  H.  Stanley 
Reugrove  [Chem.  News,  1908,  98,  80.  Compare  this  vol.,  ii,  564). — 
The  author  gives  in  tabular  form  a  comparison  of  the  molecular  heats 
of  combustion  and  formation  as  determined  by  Thomsen,  and  as 
calculated  by  himself  for]  toluene,  raesitylene,  i/^-cumene,  chloro- 
benzene,  anisole,  and  phenol.  The  method  of  calculation  does  not 
necessitate  any  assumption  concerning  the  constitution  of  benzene. 
The  figures  show  that  the  various  groups  exhibit  the  same  thermal 
behaviour  in  aromatic  as  in  aliphatic  compounds.  P.  H. 

Free  Energy  Changes  Attending  the  Formation  of  Certain 
Carbonates  and  Hydroxides.  John  Johnston  {J.  Amer.  Chem. 
Soc,  1908,  30,  1357—1365.  Compare  this  vol.,  ii,  358).— The 
increase  of  free  energy  attending  tlio  conversion  of  a  hydroxide  into 
the  oxide  and  water  vapour,  and  of  a  carbonate  into  the  oxide  and 
carbon  dioxide,  can  be  expressed  by  the  equation  ^F^  ^/I  +  K17np  + 
IT  (A//  being  the  increase  in  total  energy).  Calcuhitions  from 
existing  pressure  data  for  the  hydroxides  and  carbonates  of  magnesium, 
cahdum,  lithium,  btrontium,  and  barium  give,  in  general,  very  con- 
cordant values  for  I,  the  thermodynamically  undetermined  constant. 
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The  increase  in  free  energy  at  25°  accompanying  the  formation 
of  these  substances,  and  their  dissociation  pressures  at  25°  have  been 
calculated.  The  results  show  that  the  stability  of  the  hydroxides 
and  carbonates  increases  in  the  order  magnesium,  calcium,  lithium, 
strontium,  barium,  sodium. 

It  is  shown  that  neither  Le  Chatelier  and  de  Forcrand's  rule, 
y=AZ//30,  nor  Nernst's  approximate  formula  for  heterogeneous 
equilibria,  logp  =  A///4-576r+ l'751og2^+ (7,  can  lead  to  accurate 
results,  except  in  special  cases,  E.  G. 

Hydrolysis  as  Illustrated  by  Heats  of  Neutralisation. 
Victor  H.  Veley  {Trans.  Faraday  Soc,  1908,  4,  19 — 26.  Compare 
Lunden,  this  vol.,  ii,  164). — The  paper  contains  a  summary  of  the 
available  data  as  to  the  acid  and  basic  dissociation  constants  of  a 
number  of  weak  bases  and  acids  and  the  degree  of  hydrolysis  of  their 
salts,  as  determined  by  Bredig,  Winkelblech,  Walker,  Lunden,  and 
the  author.  The  heats  of  neutralisation  determined  directly  of  these 
weak  bases  and  acids  are  also  given  as  far  as  available,  as  are  the 
values  calculated  by  Lunden  and  others  by  means  of  the  van  t'Hoff 
equation  connecting  heat  development  and  displacement  of  equilibrium. 
The  data  appear  to  show  that  the  higher  the  value  for  the  heat  of 
neutralisation  the  less  is  the  degree  of  hydrolysis,  and  convei'sely. 

G.  S. 

Orthobaric  Volumes  in  Relation  to  Pressure  and  Tempera- 
ture. Edwaed  Haigh  {Phil.  Mag.,  1908,  [vi],  16,  201—223) ;  Sydney 
Young  {ibid.,  222 — 223). — Haigh  puts  forward  a  dual  equation 
to  express  the  relation  of  the  orthobaric  volumes  of  liquid  and 
saturated  vapour  to  vapour  pressure  and  temperature  of  ebullition. 
At  the  critical  point,  the  dual  equation  reduces  to  the  well-known 
van  der  Waals'  form.  The  dual  equation  affords  results  which  are 
in  excellent  accord  with  the  experimental  values  in  the  cases  of 
fluorobenzene,  isopentane,  benzene,  and  a  number  of  other  hydro- 
carbons. The  small  deviations  observed  with  methyl  and  propyl 
alcohols,  carbon  tetrachloride,  and  stannic  chloride  are  explainable  as 
polymerisation  effects  and  experimental  errors. 

With  a  liquid  far  removed  from  its  critical  point,  a  small  experi- 
mental error  in  the  volume  is  greatly  magnified,  and  the  spheres 
of  action  of  the  molecules  may  intersect.  Tiie  theorem  may  be 
utilised  to  test  the  accepted  values  of  the  critical  constants  of  a 
substance,  for  on  combining  them  with  the  data  of  observations  at 
temperatures  below  the  critical  point,  the  dual  equation  should  hold 
good. 

From  the  specific  volumes  of  isopentane  liquid  and  vapour  at 
temperatures  between  10°  and  120°,  the  critical  volume  of  this 
substance  is  calculated  to  be  4*2686,  whereas  Young  obtained  the 
value  4*266  experimentally. 

This  agreement  does  not  constitute  an  independent  proof  of  the 
validity  of  the  dual  equation,  since  the  value  of  the  critical  volume 
(4"266)  was  assumed  for  the  purposes  of  the  former  proof.     K.  J.  C. 
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Saturated  Aqueous  Solutions  of  Sparingly  Soluble  Salts. 
II.  The  Amounts  Dissolved  and  their  Alteration  with 
Temperature.  Feiedrich  Kohlrausch  {Zeitsch.  physikal.  Chem., 
1908,  64,  129—169.  Compare  Abstr.,  1903,  ii,  528).— The  experi- 
mental material  previously  collected  (loc.  cit.)  has  been  subjected  to 
recalculation,  with  the  result  that  some  of  the  values  for  the  solubility 
already  communicated  (Abstr.,  1905,  ii,  152)  have  undergone 
alteration.  In  this  extension  of  the  work,  special  attention  has  been 
paid  to  ascex'taining  the  value  of  the  equivalent  conductivity  which 
should  be  employed  in  calculating  the  solubility  from  the  specific 
conductivity  of  .the  saturated  solution.  It  is  only  in  the  case  of  salts 
with  extremely  low  solubility  that  \X^  can  safely  be  taken  as  the 
equivalent  conductivity  of  the  saturated  solution.  The  correct  value 
can,  however,  be  ascertained  on  the  basis  of  the  rule  that  in  dilute 
solutions  A  changes  almost  proportionally  with  the  square  root 
of  the  concentration.  For  details  of  the  way  in  which  this  rule  is 
applied  to  the  different  salts,  the  original  must  be  consulted.  Another 
point  to  which  attention  has  been  paid  in  this  extension  of  the  work,  is 
the  evaluation  of  the  solubility  for  temperatures  other  than  18°. 

The  following  is  a  list  of  the  salts  for  the  solubility  of  which  an 
appreciably  different  value  has  been  found  on  recalculation ;  the 
number  given  after  each  salt  represents  the  weight  in  milligrams 
present  in  a  litre  of  the  saturated  solution  at  18°:  magnesium 
fluoride,  87;  silver  chloi"ide,  1"34;  silver  iodate,  38-5;  lead  iodate, 
17"8  ;  barium  chromate,  3*5;  lead  chromate,  0"1  ;  barium  oxalate 
(BaC204,2H20),  85-1  ;  barium  oxalate  (BaC204,3lH20),  105.  In 
addition,  numbers  are  given  for  the  following  minerals  :  fluorite,  15'0j 
barytes,  26;  celet-tine,  114-3. 

For  the  values  of  the  solubility  at  temperatures  other  than  18°,  the 
original  must  be  consulted.  Of  the  salts  examined,  magnesium 
fluoride  is  the  only  ^one  the  solubility  of  which  diminishes  as  the 
temperature  rises.  J.  C.  P. 

Studies  of  the  Processes  Operative  in  Solutions.  VI. 
Hydrolysis,  Hydrolation,  and  Hydronation  as  Determinants 
of  the  Properties  of  Aqueous  Solutions.  Henry  E.  Armstrong 
{Proc.  Roy.  Sue,  1908,  81,  A,  80—95.  Compare  Abstr.,  1907,  ii, 
848,  849,  850). — Water  is  regarded  as  a  complex  mixture  of  active  and 
inactive  molecules  ,  the  active  components  are  monad  hydrone  (H2O) 
molecules  and  hydrol-hydrone  (briefly  hydronol  or  hydrol)  molecules, 

H20\..TT ;  the    inactive    molecules    are    a    series    of    polyhydrones 

(formed  by  association  unaccompanied  by  rearrangement)  of  the  form 

H20:OH2,    H20<V^2^  &c. 

When  non-electrolytes  of  the  type  RX  are  dissolved  in  water, 
interaction  takes  place  with  the  hydrol  molecules  present  in  the 
solvent,  with   the  ultimate   possible  production   of  active  complexes, 

TT 

RX'v^-jTT,  inactive  hydrone  complexes,  RX'OHj,  and  polymerides  of 
the  type  IiX:XR. 
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When,  on  the  other  hand,  substances  which  form  conducting 
solutions  are  dissolved  in  water,  not  only  does  the  compound 
become    hydrolated    with     formation     of    complexes    of    the    typo 

EX<C!qtt  («)}  but  its  component  groups  also  become  distributed  (re- 
arranged), forming  complexes  of  the  type  HgO^^-,^  (6) ;  the  latter  pro- 
cess is  a  kind  of  hydrolysis,  but  the  groups  are  only  distributed  and  not 
set  free.  The  occurrence  of  electrolysis  in  such  solutions  is  dependent  on 
influences  which  the  composite  molecules  (a  and  b)  exert  reciprocally 
on  one  another  whilst  under  the  influence  of  the  electric  strain. 

The  above  considerations  are  applied  to  the  interpretation  of  the 
most  various  properties  of  aqueous  solutions,  such  as  electrolytic  con- 
ductivity, hydrolysis,  neutralisation  of  acids  by  alkalis,  hydration, 
compressibility,  and  the  so-called  ionic  properties  of  aqueous  solutions. 
It  is  considered  that  the  conductivity  in  concentrated  solutions  is 
conditioned  mainly  by  molecules  of  the  hydrolysed  solute  of  type 
b,  whilst  in  dilute  solutions  it  is  due  mainly  to  molecules  of  type 
a.  In  general,  the  changes  which  take  place  in  aqueous  solution 
involve  the  interaction  of  the  composite  molecules  above  referred  to ; 
for  example,  the  neutralisation  of  hydrochloric  acid  by  sodium 
hydroxide  may  be  represented  by  the  equation : 

HCl<^jj    +    ISraOH<^jj    =   NaCl  +  3H.0. 

The  considerable  expansion  attending  such  neutralisations  cannot  be 
adequately  accounted  for  on  the  ionic  theory,  but  on  the  present  theory, 
is  a  simple  consequence  of  the  different  modes  of  combination  of  the 
water  before  and  after  neutralisation.  It  is  shown  that  when 
measurements  are  made  with  weight-normal  solutions,  the  change  of 
volume  on  neutralisation  is  greater  for  sodium  than  for  potassium 
salts. 

Hydration  may  be  of  two  kinds,  according  as  it  involves  hydrolation 
or  hydronation.  The  effect  of  sugars  in  reducing  the  conductivity  of 
electrolytes  (compare  No.  X)  is  probably  connected  with  the  asso- 
ciation of  their  oxygen  atoms  with  hydrol.  In  hydrones,  for 
example,  NaClIOH.,,  the  salt  is  rendered  comparatively  inactive,  but, 
owing  to  the  ethenoid  linking,  the  associated  water  has  probably  a 
•greater  optical  effect  than  ordinary  water,  the  increase  in  refractive 
index  which  attends  solution  in  water  being  thus  accounted  for. 

G.  S. 

Studies  of  the  Processes  Operative  in  Solutions.  VII. 
Relative  Eflficiencies  of  Acids  as  Deduced  from  their  Con- 
ductivities and  Hydrolytic  Activities.  Henry  E.  Armsteong 
and  E.  Wheeler  {Proc.  Hoy.  Soc,  1908,  81,  A,  95— 102).— The 
electrolytic  and  hydrolytic  activities  of  hydrochloric,  nitric,  and 
sulphuric  acids  in  various  dilutions  are  contrasted,  and  the  conclusion 
is  drawn  that  the  processes  are  altogether  different  in  character.  The 
hydrolytic  activity  was  determined  with  sucrose  in  the  usual  way,  and 
weight-normal  solutions  were  employed. 

When  weight-molar  solutions   of   the   three   acids    are    compared 
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nitric  acid  is  least,  and  sulphuric  acid  most,  active  as  hydrolyst,  and  to 
reduce  the  other  acids  to  the  same  activity  as  nitric  acid,  3  mols.  of  water 
have  to  be  added  to  the  hydrochloric  acid  solution  and  7  mols.  to  the 
sulphuric  acid  solution.  In  1/10  and  1/20  molar  solution,  hydrochloric 
and  nitric  acids  are  more  nearly  equal  in  activity,  but  sulphuric  acid 
is  much  stronger  than  either,  its  strength  not  being  reduced  so  much 
by  dilution.  The  diminution  of  hydrolytic  activity  on  dilution  from 
molar  to  1/10  molar  solution  for  the  monobasic  acids  is  not  proportional 
to  the  dilution,  but  about  1'5  times  as  great. 

For  solutions  of  the  three  acids  of  equal  conducting  power,  the 
hydrolytic  activities  at  25°  are  in  the  ratio  HNOo :  HCl :  HjSO^  = 
100  :  107  :  180  when  the  activity  of  weight-normal  nitric  acid  =  100. 

The  molecular  conductivities  of  the  various  solutions  are  also  given 
in  tabular  form.  G.  S. 


Studies  of  the  Processes  Operative  in  Solutions.  VIII.  The 
Influence  of  Salts  on  Hydrolysis  and  the  Determination  of 
Hydration  Values.  Henrv  E.  Armstrong  and  D.  Crothers 
(Proc.  Roy.  S'oc,  1908,  81,  A,  102—112.  Compare  Senter,  Trans.,  1907, 
91,  460  ;  Proc,  1908,  24,  89). — It  has  been  shown  in  a  previous  paper 
(No.  IV,  loc.  cit.)  that  the  "  average  degree  of  hydration  "  of  certain 
alkali  chlorides  and  nitrates  is  considerably  greater  when  determined 
fi'om  hydrolysis  experiments  with  sucrose  in  the  presence  of  the 
corresponding  acids  than  when  methyl  acetate  is  used  as  hydrolyte, 
and  that  the  nitrates  give  lower  values  than  the  chlorides,  especially 
with  methyl  acetate.  On  the  preliminary  assumption  that  the  results 
obtained  with  sucrose  are  the  true  hydration  values,  and  that 
the  smaller  values  observed  with  methyl  acetate  are  due  to  combination 
of  salt  and  ester,  the  average  amount  of  each  salt  combined  with  the 
ester  is  calculated.  This  explanation  of  the  different  effect  on  the 
two  hydrolytes  is  not,  however,  regarded  as  satisfactory. 

In  order  to  obtain  further  information  on  this  point,  the  relative 
influence  of  nitrates  and  chlorides  on  the  molecular  solution  volume  of 
methyl  acetate,  and  on  the  electrical  conductivities  of  the  respective 
acids  in  the  presence  and  absence  of  methyl  acetate,  has  been 
measured,  but  in  no  case  is  the  difference  so  great  as  for  the  influence 
on  the  hydrolytic  activity.  For  comparative  purposes,  the  effect  of 
sucrose,  dextrose,  and  rallinose  on  the  conductivity  of  the  salts  was 
also  measured. 

It  is  suggested  that  the  differences  are  best  accounted  for  on  the 
basis  of  the  considerations  advanced  in  communication  VI.  The 
"  hydration  values "  will  vary  from  case  to  case,  and  the  highest 
values  will  be  obtained  by  using  hydrolytes  and  hydrolysts  which 
form  relatively  stable  hydrolsin  solution,  as  these  will  be  less  affected 
by  the  introduction  of  salts.  Methyl  acetate  holds  hydrol  but  weakly, 
and  is  therefore  easily  rendered  inactive  by  salts. 

The  effect  of  metliyl  acetate  m  diminishing  the  conductivity  of 
electrolytes  is  probably  mainly  mechanical,  but  tho  sugars  appear  to 
exercise  a  direct  dehydrolating  influence  as  well  as  a  meclianical 
effect.  G.  S. 
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Studies  of  the  Processes  Operative  in  Solution.  IX. 
Determination  of  Optical  Rotatory  Power.  Robert  J.  Caldwell 
andR.  VVhymper  {Proc.  Ro)j.  Soc,  19U8,81,^,  112— 117).— A.  modified 
polarimeter  provided  with  a  spectroscopic  eyepiece  is  described  and 
figured.  A  sodium  lamp  for  obtaining  a  very  bright  flame  is  described, 
but  the  Bastian  mercury  lamp  was  found  to  possess  considerable 
advantages  as  a  source  of  illumination,  the  green  line  (546*1  yLfx)  being 
very  bright,  pure,  and  of  constant  intensity.  G.  S. 

Studies  of  the  Processes  Operative  in  Solutions.  X. 
Changes  Effected  by  the  Reciprocal  Interference  of  Sucrose 
and  other  Substances  (Salts  and  Non-electrolytes).  Robert  J. 
Caldwell  and  R.  Whymper  {Proc.  Roy.  Soc,  1908,  81,  A,  117—140). 
— The  effect  on  rotatory  power,  the  volume  change,  and  (in  the  case 
of  salts)  the  change  of  conductivity  produced  by  adding  sucrose  to 
each  of  a  large  number  of  electrolytes  and  non-electrolytes  in  weight- 
molar  solution,  have  been  determined. 

The  influence  of  non-electrolytes  on  the  rotatory  power  is  slight ; 
the  greatest  effect  is  exerted  by  acetaldehyde  (an  increase)  and  by 
chloral  hydrate  (a  decrease).  Electrolytes  all  diminish  the  rotation 
slightly,  and  the  effect  increases  in  the  order  nitrates,  chlorides, 
sulphates,  alkali  hydroxides  ;  it  is  ascribed  mainly  to  combination 
between  electrolyte  and  sugar. 

The  molecular  conductivity  of  the  most  various  salts  (in  molar 
solution)  is  reduced  to  the  extent  of  43 — 51%  by  the  addition  of  1  mol. 
of  sucrose.  The  diminution  is  partly  due  to  combination  between 
sugar  and  salt,  but  mainly  to  the  reduction  of  the  salt  to  an  inactive 
state,  probably  by  withdrawal  of  hydrol  (compare  No.  VI).  On 
the  basis  of  certain  assumptions,  an  attempt  has  been  made  to 
ascertain  the  extent  to  which  sugar  enters  into  combination  with 
certain  salts.  The  order  of  the  effect  of  salts  on  the  rotatory  power  is 
in  the  main  the  same  as  that  in  which  their  conductivity  is  affected  by 
the  addition  of  sugar. 

The  admixture  of  sugar  with  salts  in  solution  is  usually  attended 
with  considerable  expansion,  but  in  the  case  of  non-electrolytes  there 
is  very  little  effect.  G.  S. 

Calculation  of  the  Diffusion  Constants  of  Non-electrolytes 
in  Solution.  Max  ton  Wogau  (Ber.  deut.  physikal.  Ges.,  1908,  6, 
542 — 545). — By  means  of  the  author's  formula  (Abstr.,  1907,  ii,  606) 
for  the  diffusion  constant  of  a  non-dis.sociated  substance  in  dilute 
solution,  values  are  obtained  for  aqueous  solutions  in  approximate 
agreement  with  the  experimental  values.  The  values  for  the  diffusion 
constants  of  bromine  and  iodine  in  benzene  and  carbon  disulphide  do 
not  agree  so  well  with  the  observed  values,  and  this  is  attributed  to 
the  relatively  larger  size  of  the  solvent  molecules.  H.  M.  D. 

Theory  of  Capillarity.  E.  T.  Whittaker  (Proc.  Roy.  Soc,  1908, 
81,  A,  21— 25).— The  surface  energy,  A  of  a  liquid  is  related  to  the 
surface  tension,  y,  by  the  equation  :  y^X+T.dyjdT,  where  2^  denotes 
absolute  tempex-ature.     By  means  of  this  equation,  the  surface  energy 

VOL.   XCIV.  il.  56 
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for  a  few  non-associating  liquids  has  been  calculated  from  the  values 
of  the  surface  tension  at  diffei-ent  temperatures  observed  by  Eamsay 
and  Shields,  and  it  is  then  shown  that  the  surface  energy  of  a 
liquid  in  contact  with  its  own  vapour  at  any  temperature  is  propor- 
tional to  the  product  of  the  "internal  latent  heat"  and  the  absolute 
temperature.  The  "internal  latent  heat"  is  that  part  of  the  observed 
latent  heat  which  is  used  up  in  increasing  the  internal  energy  of  a 
substance  as  it  passes  from  the  state  of  liquid  to  that  of  vapour. 

G.  S. 


Viscosity  of  Colloidal  Silver  Solutions.  H.  W.  Woudstra 
{Zeitsch.  physikal.  Chem.,  1908,  63,  619 — 622.  Compare  this  vol.,  ii, 
160). — The  viscosity  of  a  given  colloidal  silver  solution  gradually 
diminishes  with  time.  When  solutions  containing  different  amounts 
of  silver  are  compai-ed,  it  is  found  that  the  viscosity  increases  with 
the  concentration.  The  viscosity  of  a  colloidal  silver  solution  is 
lowered  by  electrolytes,  an  observation  which  should  be  contrasted 
with  the  action  of  electrolytes  on  gelatin  solutions  (see,  for  instance, 
Levites,  this  vol.,  ii,  161).  J,  C.  P. 

The  "Negative"  Viscosity  of  Aqueous  Solutions.  William 
White  Taylor  and  T.  W.  Moore  {Proc.  Roy.  Soc.  Edin.,  1908,  27, 
461 — 471.  Compare  Taylor  and  Ranken,  Trans.  Roy.  Soc.  Edin., 
1906,  45,  397;  Jones  and  Veazey,  Abstr.,  1907,  ii,  438;  Getman, 
ibid.,  ii,  744). — In  order  to  test  the  theory  that  the  cations,  in 
opposition  to  undissociated  molecules  and  anions,  tend  to  diminish  the 
viscosity  of  water,  and  that  the  activity  of  the  cations  increases  in 
general  with  the  atomic  volume,  the  authors  have  measured  the 
viscosity  of  aqueous  solutions  of  tetramethylammonium  iodide,  tetra- 
ethylaramonium  chloride  and  bromide,  and  of  tetrapropylammonium 
chloride  and  iodide  at  25°  and  35°. 

The  viscosity  increases  with  increasing  volume  of  the  cation,  and  in 
no  case  is  there  the  slightest  approach  to  "  negative  "  viscosity.  The 
influence  of  the  anion  on  the  viscosity  is  very  small.  The  values  for 
tetraethylammonium  chloride  and  bi'omide  are  much  more  nearly  equal 
than  the  viscosities  of  solutions  of  hydrochloric  and  hydrobromic 
acids,  of  the  potassium  salts,  or  of  the  ammonium  salts.  The  viscosity 
of  salt  solutions  cannot  therefore  be  regarded  as  simply  an  additive 
property. 

The  density  of  tetx'apropylammonium  chloride  solutions  decreases 
with  increasing  concentration,  the  diminution  being  more  marked  at 
35°  than  at  25°.  H.  M.  D. 

Theory  of  Adsorption.  T.  Brailsfoud  Robertson  {Zeitsch. 
Chem.  Ind.  Kolloide,  1908,  3,  49 — 76). — A  theoretical  paper  of  a 
highly  controversial  character,  in  whicli  the  view  is  advocated  tliat 
the  phenomena  of  adsorption  are  in  reality  chemical  oquilihria,  in 
which  capillary  condensation  plays  at  most  a  very  unimportant  part. 

T.  E. 


GENERAL   AND    PHYSICAL   CHEMISTRY.  819 

Adsorption  Phenomena  of  Inorganic  Salts.  Hans  E. 
WoHLEES  {Zeitsch.  anorg.  Chem.,  1908,  59,  203 — 212). — When  barium 
sulphate  is  precipitated  in  a  strong  solution  of  potassium  permanganate, 
the  precipitate  carries  down  some  of  the  permanganate,  as  is  shown  by 
the  fact  that  after  boiling  with  hydrochloric  acid  to  remove  manganese 
dioxide  the  precipitate  is  still  rose-red.  The  amount  of  permanganate 
adsorbed  is  too  small  to  be  estimated  gravimetrically.  The  adsorbed 
permanganate  does  not  react  with  hydrogen  peroxide  or  sulphurous 
acid,  nor  does  adsorbed  ferric  chloride  react  with  potassium  ferro- 
cyanide.  On  heating  the  precipitates,  however,  adsorbed  substances 
undergo  chemical  changes ;  thus  the  pink  barium  sulphate  becomes 
brown  on  heating,  owing  to  the  formation  of  manganese  peroxide,  and 
adsoi'bed  i"ed  cobalt  sulphate  becomes  blue  on  heating. 

Strontium  sulphate  also  adsorbs  potassium  permanganate,  but 
calcium  and  lead  sulphates  and  silver  chloride  do  not  do  so  to  any 
appreciable  extent. 

The  absence  of  chemical  i-eactivity  on  the  part  of  adsorbed  sub- 
stances might  be  accounted  for  on  physical  lines  as  being  due  to  a 
great  diminution  of  solubility,  but  the  author  considers  it  more 
probable  that  precipitate  and  adsorbed  substance  become  chemically 
combined.  G.  S. 

Dissociation  of  a  Compound  in  a  State  of  Equilibrium, 
and  a  Thermodynamic  Relation  Necessary  to  the  Validity 
of  the  Law  of  Constant  Proportions.  Rudolf  Ruer  {Zeitsch. 
physikal.  Chem.,  1908,  64,  357 — 373). — It  has  been  shown  (Abstr., 
1907,  ii,  433)  that  a  compound  AB  fusing  to  a  homogeneous  liquid, 
and  capable  of  dissolving  both  A  and  B,  must  be  dissociated  when  in 
a  state  of  equilibrium.  The  conditions  of  such  equilibria  in  the  solid, 
liquid,  and  gaseous  state  are  now  discussed  on  the  basis  of  the 
thermodynamic  potential.  It  is  shown  on  theoretical  grounds  that 
two  solid  or  two  liquid  phases  must  always  possess  a  certain  degree  of 
miscibility,  although  this  miscibility  may  be  very  small.       C.  H.  D. 

The  Unimolecular  Course  of  the  Decomposition  of  Am- 
monia by  the  Silent  Discharge.  Robert  Pohl  {Zeitsch.  Elektro- 
chem.,  1908,  14,  439;  Max  Le  Blanc,  ibid.,  507).— A  claim  for 
priority  against  Le  Blanc  and  Davies  (this  vol.,  ii,  653)  and  a  reply 
by  Le  Blanc,  who  points  out  that,  whereas  Pohl  found  the  decomposition 
to  be  unimolecular,  he  and  Davies  arrived  at  the  opposite  result. 

T.  E. 


Position  of  the  Ammonia  Equilibrium.  Fritz  Haber  and 
Robert  Le  RossiGNOL  {Zeitsch.  Elektrochem.,  1908,  14,  513 — 514)  — 
In  consequence  of  Jost's  criticism  (this  vol.,  ii,  761),  the  authors  have 
made  measurements  with  thermocouples  both  inside  and  outside  their 
quartz  tube,  which  show  that  the  difference  of  temperature  is  at  most 
3°.  They  maintain  the  accuracy  of  their  results  (Abstr.,  1907,  ii,  454; 
this  vol.,  ii,  362).  T.  E. 

56— 2 
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Temperature  of  Dissociation  of  Ammonia  and  of  Carbon 
Monoxide.  Herman  C.  Woltereck  {Compt.  rend.,  1908,  147, 
460 — 461). — Pure  dry  ammonia  was  passed  through  a  heated  tube  of 
Jena  glass.  The  first  signs  of  dissociation  were  observed  at  620'-' ; 
above  630°  an  explosible  mixture  of  gases  was  produced.  Decomposition 
occurred  at  a  considerably  lower  temperature  in  presence  of  traces  of 
organic  matter  or  water  vapour.  When  passed  over  heated  iron 
gauze,  dissociation  commenced  at  320°,  whilst  in  presence  of  ferric 
oxide  no  decomposition  took  place  below  420°. 

Carbon  monoxide  dissociates  at  570 — 580°,  but  in  presence  of  traces 
of  moisture  no  decomposition  occurs  even  at  higher  temperatures. 

W.  0.  w. 

Theory  of  Colloids.  Eduard  Jordis  {Zeitsch.  Chem.  Ind. 
KoUoide,  1908,  3,  13—26.  Compare  this  vol.,  ii,  675).— The 
suspension  theory,  the  theory  of  electric  charges,  the  adsorption  theory, 
and  the  partition  theoi'y  are  criticised,  in  the  sense  that  none  of  them 
is  applicable  to  all  colloids,  and  that  they  all  neglect  chemical  changes 
in  the  colloid  itself  and  reactions  between  it  and  substances  in 
solution.  T.  E. 

Modification  of  Wolfgang  Ostwald's  System  of  Colloids. 
P.  P.  VON  Weimarn  {Zeitsch.  Chem.  Ind.  KoUoide,  1908,  3,  26—27).— 
In  dispersed  systems  the  dispersion  may  be  molecular  (as  in  true  solu- 
tions of  solids  or  liquids)  or  the  molecules  may  be  aggregated  to  minute 
crystals  or  drops  (as  in  suspensions  or  emulsions).  Between  the.se 
extremes  there  are  molecular  dispersions  of  compounds  of  high  mole- 
cular weight,  and  then  "  suspensoids  "  and  "  emulsoids  "  (colloidal  solu- 
tions in  which  the  colloid  is  solid  or  liquid).  True  solutions  are  called 
dispersions ;  colloidal  solutions,  suspensions,  and  emulsions  are  called 
dispersoids.     The  word  colloid  is  avoided  altogether.  T.  E. 

System  of  Colloids.  "Wolfgang  Ostwald  (Zeitsch.  Chem.  Ind. 
KoUoide,  1908,  3,  28 — 30). — The  nature  of  gelatin  and  agar-agar  solu- 
tions is  di.scussed.  The  author  gives  reasons  for  supposing  them  to 
contain  two  liquid  phases  ;  the  gelatinous  precipitates  of  inorganic  salts 
obtained  by  von  Weimarn  (this  vol.,  ii,  90)  are  regarded  as  emulsions 
of  two  different  solutions,  which  are  pi'ovented  from  mixing  by  solid 
membranes  of  the  salt.  A  high  molecular  weight  is  not  a  necessary 
condition  for  the  existence  of  a  substance  in  the  gelatinous  form,  which 
appears  rather  to  depend  on  the  physical  conditions  than  on  the 
chemical  nature  of  the  substance.  T.  E. 

Classification  of  Solutions  of  Colouring  Matters.  H. 
FuEUNDLicH  and  W.  Neumann  {Zeitsch.  Chem.  Ind.  KoUoide,  1908,  3, 
80 — 83). — The  solutions  of  colouring  matters  are  true  solutions,  semi- 
colloidal  and  colloidal.  They  are  classified  by  their  diffusion  through 
parchment  paper  and  by  their  ultra-microscopic  behaviour.  The 
colloidal  solutions  belong  to  two  classes,  the  suspension  colloids,  the 
freezing  point  and  surface  tension  of  wliich  are  practically  the  same  as 
those  of  pure  water,  and  the  emulsion  colloids,  the  properties  of  which 
differ  from  those  of  water. 
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Measurements  of  the  surface  tension  of  aqueous  and  alcoholic 
solutions  of  several  coloui'ing  matters  are  given.  They  all  form  true 
solutions  in  alcohol,  and  the  surface  tension  is  slightly  increased. 
Among  the  aqueous  solutions,  rhodamine  (true  solution),  crystal- violet 
(semi-colloidal),  and  night-blue  (colloidal)  diminish  the  surface  tension, 
whereas  the  other  colouring  matters  leave  it  practically  unchanged. 

T.  E. 

Bflfect  of  Electrolytes  on  the  Viscosity  of  Colloids.  Gokun 
(Zeitsch.  C/iem.  Ind.  Kolloide,  1908,  3,  84— 88).— The  effect  of 
ammonium  nitrate  on  the  viscosity  of  solutions  of  gelatin  is  studied. 
The  viscosity  of  a  pure  gelatin  solution  (0-28%)  increases  with  time, 
increasing  by  one-half  in  115  hours.  The  addition  of  ammonium 
nitrate  diminishes  the  rate  of  increase,  so  that  when  the  concentration 
of  the  salt  is  from  I'oiVto  2;V,  the  viscosity  remains  almost  constant; 
with  greater  concentrations,  the  viscosity  diminishes  with  the  time 
instead  of  increasing.  The  viscosity  depends  on  the  mechanical  treat- 
ment to  which  the  solution  has  been  subjected ;  repeated  passage  of 
the  same  solution  through  a  capillary  tube  givps  different  results  ;  also, 
the  viscosity  measured  by  passing  the  solution  through  a  narrow  tube 
under  high  pressure  is  not  the  same  as  that  observed  with  a  wider  tube 
and  lower  pressure.  This  points  to  the  existence  of  a  structure  in  the 
solutions.  T.  E. 

Nature  of  Precipitated  Colloids.  Harry  W.  Foote  {J.  Amer. 
Cliem.  Soc,  1908,  30,  1388 — 1394). — Experiments  are  described  which 
afford  evidence  that  precipitated  ferric  and  aluminium  hydroxides  may 
be  regarded  as  solutions  of  water  in  the  oxides  or  lower  hydroxides, 
that  is,  solutions  of  liquids  in  solids. 

Samples  of  the  precipitated  hydroxides  were  left  in  the  air  for  several 
days  at  the  temperature  at  which  the  experiments  were  to  be  carried 
out.  The  composition  of  the  material  was  then  determined  by  ignition, 
and  a  weighed  quantity  was  put  into  a  porcelain  crucible,  which  was 
placed  on  a  raised  triangle  in  a  large  weighing  bottle  containing  a 
little  water.  The  bottle  was  carefully  sealed  and  left  for  eighteen  to 
forty-eight  hours.  The  crucible  was  then  quickly  removed,  and  weighed 
in  order  to  determine  the  change  of  weight.  The  experiments  were 
made  at  25°  and  45°.  The  composition  of  the  product  at  any  point  could 
be  calculated  from  the.  known  composition  of  the  original  material. 

All  the  moist  precipitates  lost  weight  slightly  over  water,  but,  after 
being  dried  in  the  air  to  a  certain  point,  they  began  to  gain  weight 
when  placed  over  water.  This  was  due  to  the  fact  that  their  vapour 
pressures  had  fallen  below  that  of  the  water,  showing  that  the  water 
phase  had  just  disappeared.  The  composition  at  the  point  at  which 
the  gain  in  weight  first  occurred  was  approximately  that  of  the 
saturated  hydrate  free  from  mechanically-contained  water.  The 
averages  of  a  large  number  of  determinations  gave  the  following  as 
the  composition  of  the  saturated  solutions  of  water  in  the  oxides. 
Ferric  hydroxide  at  25°  :  ^Q.Py  47-72— 47-79% ;  at  45°,  54-53— 56-74% ; 
aluminium  hydroxide  at  25°:  AlgOg,  49-52—51-17%;  at  45°, 
52-57-53-82%. 
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Similar  experiments  were  made  with  zirconium  hydroxide,  and  the 
composition  of  the  saturated  solutions  at  25°  were  found  to  be :  ZrOg, 
3202— 32-33%.  E.  G. 

Coagulation  of  Colloidal  Solutions  in  Galvanic  Cells. 
WiLHELM  BiLTZ  {Zeitsch.  Elektrochem.,  1908,  14,  567— 571).— Two 
metals  are  immersed  in  solutions  of  colloidal  ferric  hydroxide,  gold,  or 
antimony  sulphide,  purified  by  dialysis,  and  the  cell  so  formed  short 
circuited.  In  all  cases  the  colloid  is  coagulated,  the  precipitate  form- 
ing partly  on  one  of  the  metals  and  partly  in  the  solution  near  it.  The 
more  noble  metals  alone  have  no  action  ;  the  less  noble  ones  have  a 
small  action.  Ferric  hydroxide  is  precipitated  on  or  near  the  more 
noble  metal  of  the  couple ;  gold  and  antimony  sulphide  go  to  the  less 
noble  metal.  The  phenomenon  is  not  due  to  the  current  alone  ;  the 
E.M.F.  of  the  zinc  copper  element,  for  example,  is  under  1  volt,  and 
this  voltage  applied  to  platinum  electrodes  in  a  gold  hydrosol  produces 
no  precipitate.  On  the  other  hand,  the  quantity  of  zinc  hydroxide 
which  is  formed  from  the  zinc  electrode  is  comparable  in  weight  with 
the  quantity  of  gold  precipitated,  and  it  is  found  almost  entirely  in  the 
precipitate.  The  action  therefore  appears  to  be  mainly  due  to  the 
action  of  bivalent  ions  formed  from  the  metals  in  the  short  circuited 
cells.  T.  E. 

Agglutination  and  Coagulation.  Svante  Arrhenius  {J.  Amer. 
Chem.  Soc,  1908,  30,  1382— 1388).— The  work  described  was  carried 
out  with  the  object  of  obtaining  evidence  as  to  the  nature  of  agglu- 
tination. Two  views  have  been  advanced,  one,  the  colloidal  theory, 
according  to  which  the  suspended  particles  (bacteria  or  blood 
corpuscles)  collect  together  and  subside  under  the  influence  of  electro- 
lytes or  agglutinins,  and  the  other,  first  proposed  by  Duclaux,  that  agglu- 
tination depends  on  the  coagulation  of  some  substances  in  the  cells 
which  causes  the  cells  to  cling  together  and  subside. 

Experiments  have  been  carried  out  on  the  precipitation  and  agglu- 
tination of  blood  corpuscles  by  means  of  vai'ious  salts.  Ox-blood 
corpuscles  were  suspended  in  solution  of  sodium  chloride  (0*9%)  or 
sucrose  (7%),  the  emulsions  containing  4,  1,  and  0*25%  of  corpuscles. 
To  5  c.c.  of  such  solutions,  varying  quantities  of  the  salt  solutions 
were  added.  The  minimum  quantity  of  each  salt  required  for  precipita- 
tion and  for  agglutination  was  noted.  The  results  are  tabulated,  and 
show  that,  with  certain  exceptions,  there  is  a  well-marked  relation 
between  the  precipitating  and  agglutinating  powers  of  each  salt.  Salts 
which  give  a  maximum  precipitation  at  a  certain  concentration  also 
give  a  maximum  agglutination  at  a  certain  concentration,  but  if  a 
maximum  does  not  appear  in  the  one  case,  it  also  fails  in  the  other. 
It  is  therefore  concluded  that,  as  Duclaux  has  suggested,  agglutination 
depends  on  a  precipitation,  and  that  this  precipitation  is  due  to  a 
chemical  reaction  between  the  metal  ions  and  the  pi'oteins  in  the 
corpuscles.  In  general,  both  precipitation  and  agglutination  in  sugar 
solutions  requii-e  less  quantities  of  the  added  salt  than  in  sodium 
chloride  solutions. 

Many  substances  cause  agglutination  as  well  as   bsemolysis  of  the 
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blood  corpuscles,  and  among  these  may  be  mentioned  the  nitrates  of 
silver  and  lead,  mercuric  chloride,  and  the  acids  (compare  this  vol.,  ii, 
708).  The  hsemolytic  action  does  not  run  parallel  with  the  agglutina- 
ting action. 

The  quantity  of  a  salt  required  to  be  added  for  the  precipitation  of  a 
blood  solution  is  proportional  to  the  concentration  of  the  latter.  Since 
the  quantity  of  the  salt  required  increases  more  slowly  than  the 
concentration,  it  is  evident  that  there  exists  a  chemical  equilibrium 
between  the  two  salt-like  products  derived  from  the  blood  solution  and 
the  ions  of  the  precipitating  salt.  Ail  the  evidence  obtained  in  this 
investigation  is  in  favour  of  the  physico-chemical  theory,  according  to 
which  the  observed  phenomena  are  due  to  ordinary  chemical  processes. 

E.  G. 

Permeability  of  Ultra-filters.  Heinrich  Bechhold  {Zeitsch. 
physxkal.  Chem.,  1908,  64,  328— 343).— The  author's  gelatin  "ultra- 
filters  "  (this  vol.,  ii,  24),  for  the  separation  of  colloids  from  the 
solvent,  vary  in  fineness  according  to  the  concentration  of  the  gelatin. 
Some  of  them  are  too  fine  to  allow  of  the  determination  of  the  size  of 
their  pores  by  ultra-microscopic  examination  of  the  colloids  retained 
by  them.  By  considering  the  pores  as  capillary  tubes  or  as  slots, 
their  dimensions  can  be  arrived  at  by  measuring  the  pressure  required 
to  force  air  through  them  when  immersed  in  water.  This  method  was 
controlled  by  tests  with  a  filter-paper  which  retains  ox-blood 
corpuscles  (diam.  7 — S/x),  for  which  the  air-pressure  method  gave  an 
average  value  of  1'5/x,  and  with  Chatnberland  porcelain  filters, 
which  retain  cocci  (diam.  1/a),  and  where  the  method  gave  as  a  result 
0*3yu,.  The  same  method  provides  a  test  for  the  uniformity  in  size 
of  the  pores.  Ultra-filters  may  be  tested  in  this  way,  and  by  the 
rate  of  passage  of  water. 

Tests  with  ultra-filters  indicate  that  the  smallest  particles  of  haemo- 
globin have  one- sixth  the  diameter  of  collargol  particles,  and  that  the 
smallest  particles  of  litmus  in  alkaline  solution,  or  of  soap  solution, 
have  less  than  one-half  the  diameter  of  htemoglobin  particles, 

C.  H.  D. 

Foam  Structure  [Cellular  Structure]  of  Sulphur  and  its 
Influence  on  Double  Refraction,  Dichroism,  Electrical  Proper- 
ties and  Formation  of  Crystals.  Georg  Quincke  {Ann.  Physik,lQ08, 
[iv],  26,  625 — 711). — A  historical  account  is  given  of  work  relating 
to  the  different  forms  which  sulphur  may  assume.  The  form  of  the 
heating  and  cooling  curves  of  liquid  sulphur  and  the  variation  of  the 
surface  tension  with  the  temperature  are  also  discussed.  The  micro- 
structure  and  the  optical  properties  of  the  solid  products  which  are 
obtained  by  cooling  liquid  sulphur  under  different  conditioos,  and  also 
of  the  products  obtained  by  the  condensation  of  sulphur  vapour,  have 
been  examined.  The  coHclusions  of  chief  interest  are  that  there 
are  four  forms  of  sulphur,  Sa,  S^s,  Sj,  and  S^,  which  are  stable 
respectively  between  the  limits  0—96°,  96—160°,  160—300°,  and 
300—448°;  further,  that  liquid  sulphur  has  a  jelly-like  cellular 
structure,  and  represents   a   mixture   of   solutions   containing   these 
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allotropic  modifications  in  different  proportions,  the  several  solutions 
being  separated  by  limiting  surfaces  in  which  surface-tension  forces 
play  an  important  part.  At  one  and  the  same  temperature,  liquid 
sulphur  may  contain  solutions  in  which  these  modifications  are  present 
in  different  proportions,  this  being  determined  by  the  previous 
physical  treatment  of  the  sulphur.  H.  M.  D. 

Velocity  of  Reaction.  Johannes  J.  van  Laar  {Ghem.  Weekhlad, 
1908,  6,  698 — 705). — A  theoretical  paper,  in  which  the  theory  of 
reaction  velocity  is  criticised,  and  a  new  thermodynamic  theory  put 
forward.  A.  J.  W. 

Temperature-coeflBcient  of  the  Velocity  of  Chemical 
Reactions.  I.  Max  Trautz  and  Karl  Theodor  Volkmann 
{Zeitsch.  physikal.  Chem.,  1908,  64,  53— 88).— The  velocity  of 
saponification  of  eight  esters  in  aqueous  solution  has  been 
determined  over  a  wide  range  of  temperature.  The  tempera- 
ture-coefficient of  the  velocity  rises  to  a  maximum  between  10° 
and  20°  in  all  cases,  and  thereafter  falls  off.  At  60°,  the  value  of 
the  temperature-coelficient  is  frequently  as  low  as  1'4,  so  that  the 
difference  in  magnitude  as  compared  with  the  temperature-coefficient 
of  a  photochemical  reaction  is  not  so  marked  as  has  usually  been 
assumed.  The  existence  of  a  maximum  temperature-coefficient 
between  10°  and  20°  is  probably  connected  with  an  irregularity  which 
occurs  in  the  viscosity  of  water  in  that  region.  The  observed 
variation  of  the  temperature-coefficient  with  the  temperature  may  in 
fact  be  reproduced  by  a  formula  into  which  the  viscosity  of  water 
enters. 

The  authors'  experiments  tend  to  show  that  the  mass  action  law  is 
strictly  applicable  to  the  saponification  of  esters  only  when  the  concen- 
tration is  less  than  iV^/75. 

The  paper  contains  an  extensive  list  of  references  to  earlier  papers 
on  the  temperature-coefficient  of  reaction  velocity,  and  this  earlier 
work  is  subjected  to  a  critical  review.  J.  C.  P. 

The  Dynamic  Theory  of  a  Reversible  Chemical  Reaction. 
Ernst  Cohen  and  Th.  Stkengers  {Chem.  Weekblad,  1908,  5, 
594 — 595.  Compare  Smits  and  Wibaut,  Froc.  K.  Akad.  Wetensch. 
Amsterdam,  1908,  11,  114). — Arguments  are  adduced  to  prove  that 
the  transformation  2C0  :zr  COg  -I-  C  is  not  an  experimental  proof  of 
the  truth  of  the  dynamic  theory  of  reversible  reactions.       A.  J.  W. 

The  Dynamic  Theory  of  a  Reversible  Chemical  Reaction. 
Andreas  Smits  and  J.  P.  Wibaut  {Chem,.  Weekblad,  1908,  5, 
625—626;  Proc.  K.  Akad.  Wetensch.  Amsterdam,  1908,  11,162—164). 
— Polemical.     A  reply  to  Cohen  and   Strengers  (preceding  abstract). 

A.J.  W. 

Effect  of  Ferric  Salts  on  the  Rate  of  Oxidation  of  Ferroup 
Salts  and;  on  the  Catalytic  Action  of  the  Latter.  W.  F. 
GuKEN  {J.  Physical  Chem.,  1908,  12,  389— 397).— The  influence  ol 
ferric  salts  on  the  rate  of  oxidation  of  ferrous  salts  by  chloric 
acid    and     by    oxygen,    and     on  the     rate     of     oxidation    of    iodides 
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by  chloric  and  bromic  acids  in  the  presence  of  fei-rous  salts,  has  been 
investigated.  It  is  found  that  ferric  salts  are  without  influence  on 
the  rate  of  oxidation  of  ferrous  salts  by  chloric  acid  and  by  oxygen. 
The  liberation  of  iodine  from  iodides  by  chloric  and  bromic  acids 
is  accelerated  by  both  ferrous  and  ferric  salts,  the  rate  depending 
merely  on  the  amount  of  iron  present,  and  not  on  its  state  of  oxidation. 
In  solutions  containing  ferrous  and  ferric  salts,  the  effects  of  the  two 
are  additive.  H.  M.  D. 

Reaction  between  Potassium  Ferricyanide  and  Potassium 
Iodide.  Gerhard  Just  {Zeitsch.  phjsikal.  Chem.,  1908,  63, 
513 — 578.  Compare  Donnan  and  Le  Rossignol,  Trans.,  1903,  83, 
703). — This  reaction  may  be  conceived  as  involving  two  stages  : 
(1)  FoCy6"'  +  0=FeCy6""'j  (2)r  +  @  =  I.  The  velocity  of  the  latter 
process  is  practically  that  of  an  instantaneous  reaction,  as  shown 
by  Btunner  (Abstr.,  1907,  ii,  223).  Process  (1),  however,  is 
not  to  be  regarded  as  an  instantaneous  reaction,  as  shown 
by  a  study  of  the  polarisation  at  an  electrode  immersed  in  a  solution 
containing  both  ferro-  and  ferri-cj^anide.  When  the  electrode  consists 
of  platinum,  it  is  practically  unpolarisable,  but  this  is  not  at  all  the 
case  when  the  electrode  consists  of  gold  or  silver.  Hence  process  (1) 
is  not  instantaneous  ;  it  is  very  markedly  accelerated  by  platinum,  the 
acceleration  being  apparently  connected  with  an  oxidation  and 
reduction  of  the  metal.  The  accelerating  effect  of  platinum  on  the 
rate  of  reaction  between  potassium  ferricyanide  and  iodide  can  be 
demonstrated  directly.  From  the  fact  that  process  (1)  is  not 
instantaneous,  the  author  draws  the  conclusion  that  the  difference 
between  the  FeCyg'"  and  FeCyg""  groups  cannot  be  one  of  charge  alone  ; 
they  must  have  a  different  constitution. 

The  results  of  quantitative  experiments  made  on  the  rate  of  reaction 
between  ferricyanide  and  iodide  confirm  those  recorded  by  Donnan  and 
Le  Rossignol  {loc.  cit.),  but  the  interpretation  of  the  results  is  differ- 
ent. The  application  of  the  Noyes-van't  Hoff  formula  to  the  author's 
measurements  shows  that  the  reaction  is  of  the  first  order  in  regard  to 
the  ferricyanide,  and  of  the  second  order  in  regard  to  the  iodide. 
Altogether,  therefore,  the  reaction  between  potassium  ferricyanide  and 
iodide  is  one  of  the  third  order,  not  of  the  fifth,  as  held  by  Donnan 
and  Le  Rossignol. 

It  appears  fairly  certain  that  it  is  the  undissociated  ferricyanide 
which  takes  part  in  the  reaction,  for  the  velocity  is  very  markedly 
increased  by  the  addition  of  indifferent  potassium  salts.  In  what 
form  the  iodide  takes  part,  whether  as  ion  or  as  undissociated  salt,  it 
is  not  possible  to  determine,  although  it  is  considered  most  probable 
that  the  ions  are  actively  concerned. 

A  complete  kinetic  equation  has  not  been  constructed,  but  attention 
is  drawn  to  the  following  observations,  which  would  have  to  be  con- 
sidered in  working  out  such  an  equation.  The  reaction  between  ferri- 
cyanide and  iodide  is  notably  retarded  by  ferrocyanide,  but  not  by 
iodine ;  it  is  accelerated  by  both  cyanide  and  fluoride  ions ;  it  is 
retarded  by  hydroxyl  ions,  but  accelerated  by  hydrogen  ions.  Indica- 
tions were  also  obtained  that  an  intermediate  product  plays  some  part 
in  the  reaction,  J.  C.  P. 
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Are  the  Stoicheiometric  Laws  Intelligible  without  the 
Atomic  Hypothesis?  Otto  Kuhn  (Chejn.  Zeit.,  1908,  32,  767—769. 
Compare  Abstr.,  1907,  ii,  678;  this  vol.,  ii,  98). — A  further  adverse 
criticism  of  the  papers  by  Wald  (Abstr.,  1907,  ii,  755  ;  this  vol.,  ii, 
367).  J.  V.  E. 

Laboratory  Apparatus.  W.  Heber  Green  {Chein.  News,  1908, 
98,  49 — 50). — Determination  of  Density. — The  maximum  error  liable 
to  occur  in  determining  the  density  of  water  by  means  of  a  pear- 
shaped  specific  gravity  tcttle  is  found  to  be  000002.  To  obtain  this 
accuracy,  the  bottle,  which  can  only  be  used  for  temperatures  above 
that  of  the  surrounding  atmosphere,  is  filled  with  the  solution  and 
immersed  to  the  neck  in  a  thermostat  constant  within  0-04°;  after 
ten  to  fifteen  minutes,  the  expansion  of  the  solution  through  the 
perforated  stopper  is  complete  ;  the  bottle  is  then  dried  and  cooled  for 
fifteen  minutes,  and  finally  weighed,  the  density  being  calculated  from 
the  formula  d  =  M/W.(l  +  0-0012/cZ  -0-0012),  in  which  W  and  M  are 
the  apparent  weights  of  water  and  solution  respectively  required  to  fill 
the  bottle.  The  formula  is  only  approximate,  and  disregards  varia- 
tions of  atmospheric  pressure-  which  are  often  suflicient  to  nullify  the 
correction.  The  most  serious  fault  of  the  instrument  is  the  fact 
that  wear  on  the  ground  surfaces  of  the  stopper  and  neck  diminishes 
the  capacity  of  the  pyknometer. 

A  Sensitive  Form  of  Thermo-regulator. — The  thermostat  is  of  the 
ordinary  type,  and  consists  of  a  toluene  bulb  of  about  20  c.c.  capacity 
attached  tj  a  U-tube  containing  mercury,  which  is  connected  by  a 
capillary  tube  to  the  by-pass,  the  novelty  of  which  is  that  the  gas 
inlet-tube  is  slightly  opened  out  instead  of  being  left  square.  As  soon 
as  the  mercury  ivaches  the  funnel-shaped  opening  of  this  tube,  its 
capillarity  tends  to  force  it  down  again  and  so  admit  the  gas  supply. 
The  temperature  was  found  to  remain  constant  within  0'01°  for  several 
weeks,  provided  the  bath  was  efficiently  stirred. 

A  Sensitive  Temperature-compensated  Barometer. — A  modification  of  a 
Huyghens  glycerol-mercury  barometer  in  which  the  former  liquid  is 
replaced  by  paraffin  oil,  b.  p.  230°.  The  vapour  pressure  of  this  oil 
varies  with  temperature  at  such  a  rate  as  almost  exactly  to  neutralise 
the  effects  of  the  accompanying  expansion  of  mercury  for  the 
particular  dimensions  of  tubes  used.  The  rise  and  fall  of  the  liquid 
for  a  variation  of  one-hundredth  of  an  inch  in  the  atmospheric 
pressure  is  sufficiently  large  to  be  seen  at  some  distance.  P.  H. 

Erper's  Gas  Generating  Apparatus.  L.  Gutmann  {Zeitsch. 
angew.  Chem,.,  1908,  21,  1798). — The  apparatus  consists  of  a  pear- 
shaped  funnel  for  holding  marble  or  iron  sulphide,  which  is  fitted  into 
the  neck  of  a  bottle  containing  acid  ;  the  lower  end  of  the  bottle  is 
connected  by  a  side-tube  and  a  tap,  A,  to  a  raised  reservoir.  The  top 
of  the  funnel  is  fitted  with  a  tap,  B,  and  a  delivery  tube  ;  near  the 
lower  end  of  the  funnel  is  a  side-tube  through  which  the  spent  acid 
may  be  withdrawn  after  closing  the  delivery  tube  and  opening  the 
tap  B.     When  re-charging  with  solid,  the  tap  A  is  closed.         P.  H. 
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Modified  Form  of  Saint-Claire  Deville's  Apparatus  for 
Continuous  Production  of  Gases.  Victor  Grignard  {Bull. 
Soc.  chim.,  1908,  [iv],  3,  890— 892).— The  modification  is  devised 
to  overcome  the  disadvantages  of  the  ordinary  Saint-Claire  Deville 
apparatus,  namely,  the  difficulty  of  using  up  the  whole  of  the  acid  and 
the  clogging  of  the  rubber  tubing  by  crystals  deposited  from  the 
saturated  solutions  formed  when  the  apparatus  has  been  long  in 
action. 

For  this  purpose,  the  ordinary  rubber  tube  connexion  is  prolonged 
upwards  at  an  obtuse  angle  inside  the  bottle  containing  the  acid,  by  a 
glass  tube  reaching  to  a  level  .slightly  below  that  of  the  liquid,  so  that  it 
IS  always  the  strongest  acid  which  comes  into  action  first,  and  the 
denser  liquid  remains  at  the  bottom  of  the  bottle.  Continuity  of 
action  can  be  secured  by  having  the  side  aperture  of  the  acid  bottle 
halfway  up  the  latter,  and  making  the  connexion  between  the  two 
bottles  by  two  glass  tubes  parallel  to  each  other  and  prolonged  into 
the  acid  bottle  at  obtuse  angles  to  the  horizontal  with  their  arms 
turned  in  opposite  directions.  To  permit  of  this  arrangement,  the 
bottle  containing  the  solid  is  raised  on  a  small  block,  so  that  its  side 
aperture  is  opposite  that  of  the  acid  bottle.  In  this  way  by  the 
action  of  gravity  a  continuous  flow  of  acid  through  the  solid  to  be 
acted  on  is  maintained.  T.  A.  H. 

Simple  Regulator  for  High  Pressure  Gas.  Robert  le 
RossiGNOL  {Chem.  Zeit.,  1908,  32,  820). — By  making  the  cone  angle  of 
an  ordinary  screw-down  tap  very  small  (4°),  it  is  possible  to  obtain  gas 
from  a  cylinder  at  any  required  pressure  in  a  simple  manner.  A  slow, 
steady  cui-rent  of  oxygen,  as  used  for  combustion  purposes,  may  be 
obtained  directly  from  a  cylinder  of  the  compressed  gas  by  using  such 
a  form  of  tap.  J.  V,  E, 

New  Method  for  Calibrating  Capillary  Tubes.  Bohdan  von 
SzYSZKOwsKi  [Zeitsch.  j^hysikal.  Chem.,  1904,  64,  201 — 214). — The 
process  and  apparatus  are  practically  the  same  as  those  employed 
in  the  measurement  of  surface  tension.  The  heights  to  which 
water  and  dilute  solutions  of  isobutyric  acid  rise  in  two  capillary 
tubes  of  about  the  same  bore  are  accurately  measured,  and  the  exact 
radius  of  the  tubes  at  various  points  is  thus  determined.  The  applica- 
tion of  the  method  is  illustrated  by  full  data  for  two  tubes  which  the 
author  has  examined,  J.  C.  P. 

Improved  Pipette.  Woithe  {Chem.  Zentr.,  1908,  ii,  1;  from 
Arhh.  Kais.  Gesundh-Amt.,  1908,  28,  401— 404).— This  .suction  arrange- 
ment for  use  with  very  poisonous  or  infectious  materials  consists  of  a 
small  syringe  of  about  5  to  7  ccm.  capacity,  connected  to  a  pipette  by 
a  U-tube,  and  held  by  a  spring-clip.  J-  V.  E. 

Automatic  Syphon  Pipette.  Herbert  S.  Bailey  (/.  Amer. 
Chem.  Soc,  1908,  30,  1508—1509). — A  description  and  diagram  are 
given  of  an  apparatus  for  delivering  approximately  constant  qviantities 
of  a  reagent,  such  as  the  sulphuric  acid  for  the  Babcock  milk  test  or 
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the  Kjeldahl  nitrogen  estimation, 
consulted. 


For  details,  the  oi"iginal  must  be 

E.  G. 


Steam  Inlet-tube.  H.  Stoltzenberg  {Chem.  Zeit.,  1908,  32, 
770). — Instead  of  the  ordinary  open  inlet-tube  used  for  steam  distilla- 
tion purposes,  a  tube  is  described  which  is  closed  at  the  lower  end, 
the  steam  being  allowed  to  enter  the  liquid  from  a  number  of  short, 
horizontally-curved  side-tubes  placed  near  the  end.  By  this  means 
the  distillation  flask  may  be  used  in  an  upright  position  ;  bumping 
is  avoided  because  the  liquid  is  caused  to  rotate  rapidly  by  the  issuing 
steam,  and  the  process  of  distillation  is  considerably  hastened. 

J.  y.  E. 

New  Safety  Valve.  H.  Stoltzenberg  {Chem.  Zeit.,  1908,  32, 
832). — A  safety  valve  is  described  for  use  when  gases  are  to  be 
absorbed  in  liquids,  such  as  carbon  dioxide  in  potash  solution.  It  will 
be  seen  from  the  figure,  that  the  gas  after  enter- 
ing a,  passes  between  the  open  ground-glass  joint 
into  the  the  outer  vessel  6,  and  then  through 
c  to  the  potash  solution.  Should  the  absorption 
be  so  rapid  as  to  cause  the  potash  solution  to 
flow  back,  the  small  inner  flask  is  lifted  up  and 


closes  the  joint  connecting  a  with  h. 


J.  V.  E. 


.  Use  of  Electrical  Heating  in  Fractional 
Distillation.     Theodore   W.    Richards   and  J. 
Howard  Mathews  (/  Amer.   Chem.    Soc,    1908, 
30,   1282—1284;  Zeitsch.  jjhjsikal.  Chem.,  1908, 
64,  120— 123).— In  determining  the  latent  heat 
of  vaporisation  of  certain  substances  by  a  modi- 
fication of  Kahlenberg's  method,  it  was  observed 
that  each  organic  liquid  boiled  much   more  con- 
stantly when   heated  electrically  by  the  platinum 
coil  immersed  in  it  than  when  distilled  in  the  ordinary  way.     A  special 
form  of  appai'atus  has  therefore  been  devised  for  use  in  fractionating 
organic  liquids. 

At  the  bottom  of  an  ordinary  stout  distilling  flask,  a  depression  is 
blown  of  about  the  same  diameter  as  the  neck  of  the  flask,  and  into 
this  is  placed  a  coil  consisting  of  about  40  cm.  of  platinum  wire  with  a 
resistance  of  about  0'7  ohm.  A  current  of  10 — 15  amperes  is  led  to 
the  resistance  coil  from  above  by  heavy  copper  wires  of  2*5 — 3"0  mm. 
diameter  enclosed  in  glass  tubes,  into  the  ends  of  which  the  ends  of 
the  platinum  wire  are  sealed,  contact  being  made  by  a  drop  of 
mercury. 

Since  the  bubbles  of  vapour  arise  only  from  the  small  area  of  the 
resistance  coil,  ebullition  proceeds  quietly  and  without  any  bumping. 
The  method  is  especially  applicable  to  fractional  distillation  under 
reduced  pressure ;  it  obviates  superheating,  and  effects  a  much  more 
rapid  and  complete  separation  than  the  ordinary  method  of  distillation. 

E.G. 
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Receiver  for  Vacuum  Fractional  Distillation.  J.  Freundlich 
(Chem.  Zeit.,  1908,  32,  820). — An  arrangement  is  described  for  collect- 
ing fractions  in  a  vacuum  without  intei'rupting  the  process  of  distillation, 
the  end  of  the  condenser  tube  communicating  by  means  of  taps  and 
.short  side-arms  with  two  glass  cylinders,  the  upper  ends  of  which 
communicate  with  the  exhaust  tube  by  means  of  taps.  J.  V.  E. 

Apparatus  for  the  Rapid  Distillation  of  Mercury.  Fortuxato 
Florio  {Nuovo  Cim.,  1908,  [v],  16,  93 — 96). — An  apparatus  is  figured 
and  described,  by  which  2'5  kilos,  of  mercui*y  can  be  distilled  per  hour. 

G.  B. 


Inorganic    Chemistry. 


A  New  'Method  for  the  Preparation  of  Pure  Hydrogen. 
Mauricheau-Beaupre  {Compt.  rend.,  1908,  147,  310 — 311). — 
Aluminium  filings  are  mixed  with  a  small  quantity  of  mercuric 
chloride  and  potassium  cyanide  in  powder.  The  product,  to  which 
the  name  "  hydrogenite"  is  given,  has  D  =  l*42.  It  can  be  preserved 
indefinitely  if  kept  in  a  dry  atmosphere,  but  when  treated  with  water 
it  becomes  oxidised,  with  development  of  heat  and  liberation  of  pure 
hydrogen.  One  kilogram  of  the  powder  yields  1300  litres  of  hydrogen 
at  15°  and  760  mm.  To  obtain  the  best  yield,  the  action  of  the  water 
must  be  regulated  so  as  to  maintain  the  temperature  at  about  70^,  and 
a  large  excess  of  water  should  be  avoided.  W.  0.  W. 

Preparation  of  Hydrogen  Peroxide.  C.  A.  F.  Kahlbaum 
(D.B.-P.  197023). — Hydrogen  peroxide  can  be  prepared  from  its 
elements,  or  from  a  mixture  of  steam  and  these  elements,  or  even  from 
steam  alone,  when  these  gases  are  passed  through  a  source  of  heat  with 
a  velocity  of  not  less  than  one  metre  per  second.  The  source  of  heat 
may  be  an  electric  arc,  a  spark  discharge,  or  a  flame  of  burning 
hydrogen,  and  the  gases  may  be  kept  stationary  while  the  heating 
apparatus  is  rotated.  On  condensing  the  steam,  the  hydrogen  peroxide 
is  obtained  in  the  form  of  an  aqueous  solution.  G.  T.  M. 

Production  of  Hydrogen  Peroxide  from  Aluminium  and 
Zinc.  Howard  T.  Barnes  and  G.  W.  Shearer  {J.  Physical  Chem., 
1908,  12,  468). — The  statement  made  px-eviously  (this  vol.,  ii,  344), 
that  zinc  in  contact  with  water  containing  air  or  oxygen  does  not 
produce  hydrogen  peroxide,  is  contradicted  by  later  observations. 
The  difference  between  the  behaviour  of  zinc  and  aluminium  is 
traced  to  the  fact  that  hydrogen  peroxide  is  decomposed  fairly  rapidly 
in  contact  with  zinc,  but  only  slowly,  if  at  all,  in  contact  with 
aluminium.  This  is  probably  due  to  the  difference  in  the  extent  to 
which  the  covering  surface  films  protect  the  hydrogen  peroxide  from 
the  action  of  the  metals. 
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Copper,  platinum,  and  iron  in  similar  circumstances  do  not  yield 
hydrogen  peroxide.  H.  M.  D. 

Preparation  of  Perhydroxide  Bases  and  their  Salts. 
Richard  Wolffenstein  (D.R.-P.  196369). — Sodium  joe?-/i//c7?-o£cic?e, 
NaOOH,  is  precipitated  by  adding  30%  hydrogen  peroxide  to  alcoholic 
sodium  hydroxide  or  ethoxide ;  it  is  a  strongly  basic  substance,  and, 
when  saturated  with  carbon  dioxide,  forms  sodium  hydrogen  per- 
carbonate,  NaHCO^.  This  compound  is  more  stable  than  the  product 
obtained  by  Tafel  from  sodium  peroxide  and  alcohol  (Abstr.,  1894,  ii, 
448).  G.  T.  M. 

Sulphur  Anion  and  Complex  Sulphur  Anions.  Joseph  Knox 
{Trans.  Faraday  Soc,  1908,  4,  29 — 49). — Many  of  the  result  given  in 
the  present  paper  have  already  been  published  (Abstr.,  1906,  ii,  608). 
The  predominant  complex  in  the  solution  of  mercuric  sulphide  in 
sodium  sulphide  is  Na^HgSo,  but,  when  a  solution  saturated  with  both 
sulphides  is  concentrated  over  sulphuric  acid,  a  double  sulphide  of 
mercury  and  sodium,  2Na2§,5HgS,3H20,  separates  in  yellow 
crystals. 

The  solubility  of  mercuric  sulphide  (black  and  red)  in  potassium 
sulphide  solutions  is  somewhat  greater  than  in  sodium  sulphide ;  the 
solubility  in  equivalent  dilute  solutions  of  barium  and  sodium  sulphide 
is  practically  equal.  The  solubility  of  mercui-ic  sulphide  in  sodium 
disulphide,  NagSg,  is  about  half  that  in  the  normal  sulphide,  and  in 
this  case,  also,  the  solubility  is  increased  by  the  addition  of  sodium 
hydroxide.  From  the  results  of  E.M.F.  measui'ements,  it  is  probable 
that  the  complex  anion  present  in  greatest  amount  is  HgSo"  in  this 
case  also. 

The  solubility  product  S=[Hg"][.S"]  only  remains  constant  for 
different  ionic  concentrations  when  it  is  assumed  that  the  hydrolysis 
of  sodium  .sulphide  in  dilute  (005  molar)  solution  is  practically 
complete.  Kiister  and  Heberlein  (Abstr.,  1905,  ii,  153),  however, 
found  for  the  same  solution  a  value  less  than  90%  by  a  method 
depending  on  the  decomposition  of  diacetonylacetone.  The  author  has 
repeated  these  measurements,  and  finds  a  greater  degree  of  hydrolysis 
than  Kiister,  a  result  which  is  confirmed  by  conductivity 
measurements. 

The  solubility  products  of  certain  sulphides  have  been  determined 
by  E.M.F.  measurements  with  rods  of  the  respective  metals  dipping  in 
a  solution  of  sodium  sulphide.  The  results  at  25°  are  as  follows  : 
[Ag']2[S"l  =  3-9x  10-^0.  [Pb••J[S"]  =  2•6xlO-l^  and  [Ca-'][S"]  = 
1-2  X  10-42.  G.  S. 

Thiozonides.      Sulphur   and   its   Cyclic   Compounds.     Hugo 

EuuMANN  {Aniialen,  1908,  362,  133 — 173).  — lloft'mann  and  Rothe 
have  shown  (Abstr.,  1906,  ii,  1^79)  that  molten  t>ulphur  cooled  to  160° 
separates  into  two  distinct  li<juid  layers.  The  new  modification  of 
.sulphur,  which  according  to  8iiiith  and  Holmes  (Abstr.,  1902,  ii,  650) 
must  he  represented  by  8^;,  is  shown  to  be  S.,  ;  in  fact,  this  highly 
reactive,   labile,  dark-coloured    form   of    sidpimr   i.s  the    uiiiilogue    of 
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ozone,  and  is  consequently  named  thiozone.  As  it  would  be  more 
difficult  to  isolate  thiozone  in  a  pure  state  than  ozone,  it  is  best 
identified  by  its  action  on  organic  compounds.  Ozone  acts  on 
unsaturated  compounds,  yielding  ozonides  or  polyozonides  (compare 
Harries,  Abstr.,  1906,  i,  225)  ;  similarly,  when  unsaturated  compounds 
are  heated  with  sulphur  at  160°,  thiozonides  or  polythiozonides  are 

PR  "p  ,a 
formed:  CRiRglCRgR.  +  SISIS  -^  i    ^^^  ^>S. 

Terpens  Derivatives. — Linalyl  acetate  is  practically  unattacked  by 
sulphur  at  150°,  but  at  160°  the  two  substances  interact 
energetically,  yielding  a  thiozonide, 

CH2:CH-CMe(OAc)-[CH2]3-CMe<g^^>S; 

the  same  compound  is  formed  whether  the  quantity  of  sulphur 
employed  is  very  small  or  greatly  in  excess  of  that  required  to  form 
the  monothiozonide  ;  the  acetyl  group  appears  to  protect  the  second 
ethylene  linking  from  the  action  of  thiozone.  The  thiozonide  forms  a 
dark  brown,  viscid  syrup,  D^^  1"133,  and  has  a  characteristic  odour. 
It  absorbs  oxygen  very  rapidly,  and  reacts  both  as  a  thio-acid  and 
thio-base ;  although  insoluble  in  alcohol,  it  readily  dissolves  in  an 
alcoholic  solution  of  sodium  sulphide,  forming  a  dark  brown  solution 
which  contains  the  sodium  salt,  Cj.^OgoOgS^Na.j ;  this  could  not,  how- 
ever, be  isolated.  The  thiozonide  yields  characteristic  precipitates 
with  the  chlorides  of  antimony,  arsenic,  bismuth,  and  mercury.  An 
ethereal  solution  of  the  thiozonide  and  auric  chloride  liberates 
hydrogen  chloride  on  evaporation,  leaving  a  brown,  tarry  residue  of  a 
gold  compound,  which,  when  heated  on  porcelain,  leaves  behind  a 
brilliant,  coherent  coating  of  gold.  The  gold  compound  is  also  formed 
by  the  interaction  of  the  thiozonide  dissolved  in  ethyl  acetate  with 
gold  sulphide. 

Linalool  dithiozonide  is  prepared  by  heating  linalool  with  sulphur 
at  160°;  hydrogen  sulphide  is  evolved  during  the  reaction,  and  the 
brown,    viscid    mass    obtained     has    the     approximate     composition 

With  the  object  of  ascertaining  whether  linalool  and  linalyl  acetate 
behave  in  a  similar  manner  towards  ozone,  equimolecular  solutions  of 
the  two  substances  in  carbon  tetrachloride  were  added  to  equal 
volumes  of  a  solution  of  ozone  in  carbonyl  chloride  at  —  70°  until  the 
blue  colour  of  the  ozone  had  disappeared.  It  was  found  that  the 
same  quantity  of  ozone  required  twice  as  much  linalyl  acetate  as 
linalool,  so  that  the  former  evidently  forms  a  mono-,  whilst  the  latter 
forms  a  di-ozonide. 

Sulphur  Dyes  as  Derivatives  of  Thiozone. — This  part  of  the  paper  is 
of  a  somewhat  technical  nature.  Evidence  is  advanced  which  shows 
that  the  various  sulphur  dyes  first  formed  by  heating  many  organic 
compounds  with  sulphur  and  sodium  sulphide  are  thiozonides ;  for 
example,  like  thiozonides,  they  are  insoluble  in  most  solvents,  soluble 
in  alkali  sulphides,  and  are  readily  oxidised  by  the  oxygen  of  the  air 
at  the  ordinary  temperature.  The  fact  that  most  sulphur  dyes  are 
oxidised  by  atmospheric  oxygen  with  the  liberation  of  sulphuric  acid, 
and  yield  hydrogen  sulphide  when  reduced,  is  readily  explained  on  the 
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assumption  that   they  are  thiozonides    containing  the   chromophoric 

C'S 
group    '  „]>S.      Ris's   conclusion    (Abstr.,    1900,    i,    419),    that   the 

sulphur  liberated  as  hydrogen  sulphide  is  attached  to  nitrogen,  is  very 
improbable. 

Theory  of  Inorganic  Poly  sulphides. — Although  sulphur  does  not 
readily  act  on  organic  substances  below  160°,  yet,  in  the  presence  of 
sodium  sulphide,  action  takes  place  at  a  much  lower  temperature.  It 
is  therefore  probable  that  the  polysulphides  are  closely  i-elated  to 
thiozone.  The  results  of  work  not  yet  published  show  that  the  alkali 
metals  behave  towards  sulphur  like  rubidium  towards  oxygen  (compare 
Erdmann  and  Kothner,  Abstr.,  1897,  ii,  96) ;  in  fact,  the  yellow 
disulphide,   NaSo,    corresponds    with    the    brown    oxide,   HbOg.     This 

disulphide  may  be  represented  as  a  thiozonate,     >^  ^^^'Co.  that   is, 

as  an  additive  product  of  the  monosulphide  with  thiozone.  Such 
thiozonates  are  among  the  best  characterised  polysulphides  of  the 
alkali  metals;  thus,  Bobtger  has  shown  (Abstr.,  1884,  1260)  that 
alkali  thiozonates  containing  varying,  yet  definite,  amounts  of  water 
crystallise  from  solutions  of  polysulphides  containing  more  or  less 
sulphur ;  further,  the  various  polysulphides,  Na^Sg,  Na.2S5,  NagSg  (com- 
pare Bloxam,  Trans.,  1900,  77,  753),  when  heated  at  800°,  yield  the 
thiozonate,  Na2S^.  The  fact  that  pure  sulphur  dyes  are  formed  by 
acting  on  amino-phenols  with  an  alcoholic  solution  of  sodium 
thiozonate,  may  be  explained  by  assuming  that  the  thiozonate  partly 
dissociates  when  its  alcoholic  solution  is  warmed,  yielding  thiozone, 
NagS^  — >■  NaoS  +  S3,  which,  in  the  nascent  state,  readily  unites  with 
the  amino-phenol. 

Constitution  of  Ultramarine. — Hoffmann's  conclusion  (Abstr., 
1879,  108),  that  the  sulphur  in  ultramarine-blue  is  present  in  a 
similar  state  of  combination  as  in  the  polysulphide,  Na.^S^  (sodium 
thiozonate),  cannot  be  correct,  since  it  does  not  yield  silver  sulphide 
with  silver  nitrate,  but  is  converted  into  silver  ultramarine,  in  which 
sodium  is  replaced  by  its  equivalent  of  silver  (compare  Heumann, 
Abstr.,  1880,  217,  367  ;  1881,  351).  Instead,  the  ultramarines  are  to 
be  regarded  as  thiozonides.  Hoffmann  has  shown  that  white  ultra- 
marine, Naj2^l6^3*^'fi^24'  ^''  converted  oa  oxidation  into  green,  and 
then  into  blue,  ultramarine,  both  of  which  also  contain  the  three  atoms 
of  sulphur  in  the  molecule.  In  strict  analogy  with  the  ultramarines, 
sulphur  dyes  are  reduced  by  powerful  reducing  agents  to  leuco- 
compounds,  corresponding  with  the  white  ultramarine,  which  are 
readily  oxidised  back  to  the  original  dye. 

Chemistry  of  Molten  Sulphur. — As  has  been  shown,  molten  sulphur 
at  160°  contains  thiozone ;  now  this  substance,  like  sulphur  dioxide, 
has  the  character  of  an  acid  anhydride,  and  is  consequently  able  to 
bring  about  polymerisation  of  eight-meml)ered  rings  (compare  Marries, 
this  V(>1.,  i,  254).  Now  ordinary  sulphur  contains  eight  atoms  in  the 
molecule;  consequently,  sulphur  at  16U°  probably  consists  of  thiozone, 
which  imparts  to  the  mass  its  dark  colour,  together  with  amorphous 
sulphur,  (Sg)a;,  which  renders  the  mass  viscid. 

Constitution  of  Polymeric   Fo7'ms  of  Oxygen. — Since  sulphur  exists 
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as  Sg,  it  is  not  improbable  that  oxygen  might  also  exist  in  the 
polymerised  form,  Og.  Ladenburg  and  Lehmann  (Abstr.,  1906,  ii, 
509)  appear  to  have  obtained  evidence  of  the  existence  of  a  highly 
polymerised  form  of  oxygen,  but  Warburg  and  Leithauser  (Abstr., 
1907,  ii,  342)  have  thrown  doubt  on  their  results.  However,  it  is  not 
improbable  that  the  octa-sulphates  described  by  Weber  (Abstr.,  1885, 

.     ,      .  ,  ,      ,   •       o-o-o-o 

121)  contain  the  eight-membered  ring  :   '  ' . 

Theory  of  Vulcanised  Caoutchouc. — In  the  vulcanisation  of  caoutchouc, 
it  is  pi'obable  that  the  sulphur  liberates  thiozone,  which  forms  a 
thiozonide,  and  that  the  viscid,  amorphous  form  of  sulphur,  (Sg).^, 
produced  simultaneously,  forms  a  serai-solid  solution  with  the 
caoutchouc,  which  has  a  similar  constitution  to  the  viscid,  amorphous 
form  of  sulphur,  being  a  polymerised  form  of  a  dimethylc?/c?ooctadiene 
(compare  Harries,  loc.  cit.).  Vulcanised  caoutchouc  is  thus  a  semi- 
solid solution  of  polymerised  sulphur,  (Sg)^;,  in  polymerised  diraethyl- 
cyc^ooctadiene,*(OgH^QMe2)a:)  and  its  thiozonide.  Ebonite  is  probably  a 
polythiozonide  of  caoutchouc.  AV.  H.  G. 

Selenium  and  Iodine.  Giovanni  Pellini  and  S.  Pedrina  {Atti 
R.  Accad.  Lincei,  1908,  [v],  17,  ii,  78 — 81). — From  a  study  of  the 
melting-point  curve  for  mixtures  of  selenium  and  iodine,  the  authors 
conclude  that  these  elements  form  no  compound  and  no  mixed  crystals, 
except  within  very  narrow  limits.  The  eutectic  mixture  melts  at  58°, 
and  corresponds  almost  exactly  with  the  supposed  compound,  Se,,!,. 
The  identical  pi'oducts  obtained  in  various  ways  by  Schneider  {Fogg. 
Annalen,  1866,  129,  627)  must  be  regarded  as  mixtures  of  definite 
composition.  T.  H.  P. 

Electrolytic  Formation  of  Selenic  Acid  from  Lead 
Selenate.  Fkank  Curry  Mathers  {J.  Amer.  Chem.Soc,  1908,30, 
1374 — 1378). — A  study  has  been  made  of  the  best  conditions  for  con- 
verting lead  selenate  into  lead  and  selenic  acid  by  electrolysis.  The 
lead  selenate  is  placed  in  a  platinum  dish,  which  serves  as  the  cathode, 
and  a  coil  of  platinum  Avire  is  used  as  the  anode.  Some  reduction 
products  of  selenic  acid  are  formed  during  the  process,  but  these  are 
insoluble  and  can  be  removed  by  filtration.  The  best  eflicieucy  yield, 
87%,  was  obtained  at  the  ordinary  temperature,  with  a  low  current 
density  at  the  cathode  and  a  thin  layer  of  lead  selenate.  The  best  current 
yield,  13%,  was  obtained  at  85'^,  with  a  low  current  density  and  a  large 
amount  of  lead  selenate  on  the  cathode.  Selenic  acid  is  only  produced 
in  small  quantities  from  lead  selenate  in  contact  with  the  anode. 

E.  G. 

Structural  Isomerism.  Preparation  of  Asymmetric 
Selenites.  Luigi  Marino  {Atti  R.  Accad.  Lincei,  1908,  [v],  17, 
i,  858—866;  Zeitsch.  anorg.  Chem.,  1908,  59,  450— 460).— If  the 
author's  views  concerning  sulphurous  acid  (this  vol.,  ii,  106)  hold  also 
for  selenious  acid,  it  should  be  possible  to  obtain  asymmetric  selenites. 
To  investigate  this  question,  the  action  of  selenious  acid  on  lead 
peroxide  has  been  studied.     In  this  way,  besides  ordinary  lead  selenite, 

VOL.  xciv.  ii.  57 
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a  salt,  PbjSegO^,  has  been  obtained  as  a  sulphur-yellow,  crystalline 
powder.  When  treated  with  potassium  carbonate  solution,  this  salt 
yields  1  mol.  of  lead  peroxide  and  1  mol.  of  lead  oxide  per  mol.,  whilst 
the  addition  of  dilute  nitric  acid  to  a  solution  of  the  salt  in  15% 
sodium  hydroxide  solution  precipitates  the  sesquioxide,  thus : 
PbgSegOy  =  Pb203  +  2Se02.  When  heated  at  200°,  the  yellow  salt 
gradually  changes  into  a  white  isomeride,  exhibiting  different  reactions 
from  the  yellow  form  ;  for  example,  it  does  not  yield  lead  peroxide 
when  boiled  with  alkali  carbonate  solutions.  When  heated  at 
40 — 50°  with  dilute  su^-huric  acid  and  potassium  permanganate,  the 
white  isomeride  absorbs  1  atom  of  oxygen  per  mol. ;  under  the  same 
conditions,  the  yellow  form  is  stable^  but  after  long  heating  to  80°  it 
absorbs  2  atoms  of  oxygen  per  molecule. 

On  the  basis  of  these  results,  the  author  proposes  the  constitutions  :  _ 

^    .Pb-O-SeO^  ,         _    .Pb-O-SeO^^ 

^<Pb.O.SeO;        ""'        ^<Pb.O.SeO>^ 
Yellow  form.  White  form. 

The  author  regards  these  results  as  lending  further  support  to  the 

structural   formula   Pb'^ '    for  lead  peroxide.  T.  H.  P. 

Solutions  of  Metals  in  Non-metallic  Solvents.  III.  Ap- 
parent Molecular  Weight  of  Sodium  Dissolved  in  Liquid 
Ammonia.  Charles  A.  Kraus  (J.  Amer.  Chem.  Soc,  1908,  30, 
1197—1219.  Compare  Abstr.,  1907,  ii,  935  ^  this  vol., ii,  486).— A  study 
of  the  molecular  weight  of  sodium  and  potassium  in  liquid  ammonia  was 
made  by  Joannis  (Abstr.,  1893,  ii,  115;  1906,  ii,  161)  by  determining 
the  change  in  the  vapour  pressure  of  the  solvent  on  addition  of  a 
known  quantity  of  the  metal.  Franklin  and  Kraus  (Abstr.,  1899,  ii, 
202)  determined  the  molecular  weight  of  sodium  and  lithium  in 
ammonia  by  the  boiling-point  method,  and  obtained  results  for  sodium 
which  were  lower  than  those  of  Joannis.  The  results  of  Franklin 
and  Kraus  are  regarded  as  the  more  trustworthy,  as  the  solutions 
employed  Avere  less  concentrated.  The  present .  investigation  was 
undertaken  with  the  object  of  determining  the  molecular  weight  of 
sodium  in  still  more  dilute  solutions. 

A  method  has  been  devised  for  measuring  the  changes  of  the  vapour 
pressure  of  liquid  ammonia  on  the  addition  of  sodium,  which  gives 
results  of  an  accuracy  within  about  1%  when  the  total  pro.s8uro change 
is  as  small  as  10  mm.  The  a])paratus  employed  is  described  with  the 
aid  of  a  diagram.  The  determinations  were  made  at  about  15°,  and  the 
concentiation  varied  from  one  to  ten  litres  per  gram-atom  of  sodium. 

The  results  show  that  in  dilute  solutions  the  molecular  weight  of 
sodium  is  as  low  as  23,  and  in  solutions  of  lower  concentration  than 
0*1  A  is  probably  oven  lower.  In  the  more  concentrated  solution.s, 
tlie  pressure  change  is  smaller  than  would  be  expected  from  luaoult's 
law.  I'he  form  of  the  coJiiplotc  vapour-pressure  curve  indicates  tliat 
this  d((viation  is  due  to  a  tendency  of  the  solutions  to  separate  into 
two  phases,  for  which  the  critical  point  lies  near  3  uiols.  %  of  sodium. 
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It  has  been  shown  previously  (Abstr,,  1907,  ii,  936)  that  separation 
takes  place  in  this  region  at  lower  temperatures.  Raoult's  law 
cannot  therefore  be  applied  to  solutions  of  greater  concentration  than 
0-1  i7.  E.  G. 


Solutions  of  Metals  in  Non-metallic  Solvents.  IV. 
Material  Effects  accompanying  the  Passage  of  an  Electric 
Current  through  Solutions  of  Metals  in  Liquid  Ammonia. 
Migration  Experiments.  Charles  A.  Kraus  {J.  Amer.  Chem. 
Soc,  1908,  30,  1323—1344.  Compare  Abstr.,  1907,  ii,  935  ;  this  vol., 
ii,  486,  and  preceding  abstract). — In  the  first  paper  of  this  series,  it 
was  suggested  that  the  electrical  conductivity  of  metals  is  due  to 
ionisation.  In  this  connexion,  a  study  has  now  been  made  of  the 
question  as  to"  whether  the  transport  of  matter  accompanies  the 
current  through  solutions  of  metals  in  liquid  ammonia,  and  quantitative 
migration  experiments  have  been  carried  out  with  solutions  of  sodium. 
Such  solutions  are  well  adapted  for  the  purpose,  since  they  possess  a 
characteristic  blue  colour,  which  renders  concentration  changes  visible 
in  solutions  as  dilute  as  A740,000.  It  has  been  found  that  the  liquid 
at  the  surface  of  the  anode  becomes  colourless,  whilst  at  the  cathode 
the  colour  becomes  more  intense.  Experiments  have  also  been  made 
with  solutions  of  potassium  in  potassamide  dissolved  in  liquid 
ammonia.  In  this  case,  it  has  been  found  that  the  blue  colour  travels 
towards  the  anode,  whence  it  might  be  concluded  that  the  metal  in  the 
solution  travels  in  this  direction.  It  has  already  been  shown,  however, 
that  the  metal  travels  in  the  direction  of  the  positive  current,  and  the 
direction  of  movement  of  the  colour  is  not  therefore  due  to  a 
movement  of  the  metal  in  this  direction,  but  is  due  to  interaction 
between  the  negative  metal  anions  and  potassamide,  whereby  free 
metal  is  reversibly  produced. 

From  the  results  of  these  experiments,  it  is  concluded  that  the 
process  of  conduction  in  solutions  of  metals  is  ionic.  The  metal 
constitutes  the  positive  ion,  and  is  identical  with  the  positive  ion  of  a 
salt  of  the  metal  dissolved  in  ammonia.  The  negative  ion  consists  of 
an  electron  surrounded  by  molecules  of  the  solvent,  and  is  in 
equilibrium  with  ammonia  according  to  the  equation  :  €".(NH3),i  = 
e^  +  JiNHg.  This  electron  is  also  in  equilibrium  with  the  metal  cation 
and  the  neutral  metal  atoms,  thus:  M++e~  =  M€,  where  M"^  is  the 
cation  and  Me  the  neutral  atom.  E.  G. 


Oxidation  of  the  Ammonia  in  Ammonium  Persulphate.  Mario 
G.  Levi  and  E.  Migliorini  {Gazzetta,  1908,  38,  ii,  10 — 20.  Compare 
Abstr.,  1907,  ii,  81). — Experiments  made  by  heating  solutions  of 
ammonium  persulphate  at  100°,  75°,  and  50°  show  that  the  ammonia 
of  ammonium  persulphate  may  undergo  marked  oxidation  even  in  solu- 
tions which  are  originally  neutral  or  almost  so,  and  become  more  and 
more  acid  owing  to  the  sulphuric  acid  liberated  ;  this  oxidation  is  ren- 
dered evident  by  the  evolution  of  nitric  oxide.  The  addition  of  sodium 
hydroxide  in  increasing  proportions  to  the  persulphate  solution  causes 
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the  oxidation  first  to  diminish  to  a  minimum  and  then  to  increase 
indefinitely. 

When  no  alkali  is  present,  there  seems  to  be  a  true  oxidation  of  the 
ammonium  ions,  resulting  in  the  formation  of  nitric  acid  in  the  solution. 
Corresponding  with  this  oxidation,  the  amount  of  oxygen  evolved  is 
less  than  the  theoretical  quantity.  When  the  decomposition  takes 
place  in  presence  of  alkali,  the  reactions  become  more  complicated  ; 
thei-e  may  then  be  oxidation  in  the  liquid  phase  and  also  in  the  gaseous 
phase,  especially  at  the  surface  of  the  separation  of  liquid  and  gas, 
where  the  ammonia  may  be  oxidised  directly  by  part  of  the  oxygen 
evolved.  The  courses  of  these  two  reactions  would  depend  on  the 
concentrations  of  the  ammonia  in  the  two  phases ;  in  general, 
oxidation  takes  place  more  readily  and  more  rapidly  in  the  liquid 
phase. 

The  oxidation  is  diminished  in  absolute  amount  by  lowering  the 
temperature,  and  is  augmented  by  increasing  the  concentration  of  the 
persulphate.  T.  H.  P. 

Combination  of  Nitrogen  with  Calcium  Carbide.  Gino 
PoLLACci  {Zeitsch.  Ulektrochem.,  1908,  14,  565 — 566). — Potassium 
carbonate  accelerates  the  combination  of  nitrogen  and  calcium  carbide  ; 
the  rate  of  combination  is  greatest  when  the  mixture  contains  4%  of 
potassium  carbonate.  Increase  of  pressure  also  accelerates  the  reaction, 
but  the  acceleration  practically  reaches  a  limit  at  2  atmosphei'es, 
further  increase  of  pressure  having  little  elfect.  Under  the  most 
favourable  conditions,  the  conversion  is  complete  in  one  hour  at  900°. 

T.  E. 

Preparation  of  Nitrides  from  Metallic  Oxides  or  Salts  with 
the  Aid  of  Atmospheric  Nitrogen.  Wilhelm  Borchers  and 
Erich  Beck  (D.R.-P.  196323). — A  metal  capable  of  combining  with 
nitrogen  is  used  in  the  form  of  a  fusible  salt,  or  of  its  oxide  mixed 
with  a  fusible  fluoi-ide.  The  anode  compartment  resembles  a  gas- 
holder dipping  into  a  layer  of  some  fusible  metal  capable  of  forming 
a  fusible  alloy  with  the  metal  of  the  salt  or  oxide.  The  fused  metallic 
salt  or  mixture  of  oxide  and  fluoride  is  placed  within  the  inverted 
anode  compartment  and  above  the  layer  of  fused  metal.  The  anodes 
are  composed  of  some  refractory  material,  whilst  the  layer  of  fused 
metal  forms  the  cathode.  On  electrolysis,  the  metal  capable  of  com- 
bining with  nitrogen  is  set  free  at  the  fusible  cathode  and  alloys  with 
it,  .and  thus  passes  from  under  the  anode  compartment. 

Arrived  at  the  outer  parts  of  the  cathode  vessel,  the  alloy  meets  a 
current  of  nitrogen,  with  wliich  the  liberated  metal  combines,  forming 
a  nitride  wl)ich  can  bo  removed  when  necessary. 

In  preparing  magnesium  nitride,  the  cathode  vessel  contains  fused 
zinc,  and  the  anode  liquid  consists  of  a  mixture  of  magnesia  and  an 
alkali  fluoride. 

On  passing  the  current,  the  liberated  magnesium  alloys  with 
the  zinc,  and  subsequently  combines  with  tlie  nitrogen  blown  into 
the  fused  metal.  G.  T.  M. 
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Preparation  of  Alloys  of  Metals  which  Form  Nitrides. 
Erich  Beck  {Metallurgie,  1908,  5,  504 — 521). — The  conditions  have 
been  studied  for  the  electrolytic  preparation  of  alloys,  especially  of 
magnesium,  capable  of  yielding  ammonia  on  treatment  with  nitrogen 
and  subsequent  decomposition  of  the  nitride  by  steam.  Tin  or  lead 
may  be  used  as  the  cathode  metal.  When  the  eutectic  mixture  of 
sodium  and  potassium  fluorides  (m.  p.  702°)  is  used  as  the  flux, 
magnesium  oxide  is  readily  dissolved,  an  addition  of  10%  lowering 
the  m.  p.  to  677°,  but,  on  electrolysis,  only  alkali  metals  are  set  free. 
A  mixture  of  calcium  and  magnesium  fluorides  also  dissolves 
magnesium  oxide,  and  gives  good  results  when  the  cathode  metal  is 
agitated.  The  eutectic  point  of  calcium  and  magnesium  fluoride  lies 
at  945°  and.  48%  CaFg ;  mixed  crystals  are  not  formed.  Barium  and 
strontium  fluorides,  on  the  other  hand,  form  only  mixed  crystals. 
Mixtures  of  barium  fluoride  with  the  calcium-magnesium  fluoride 
eutectic  give  a  curve  having  a  marked  eutectic  point  at  790°.  By  the 
addition  of  magnesium  oxide  to  this  mixture,  the  melting  point  is  first 
depressed  slightly,  further  additions  raising  it  considerably.  This 
mixture  gives  the  best  results,  the  magnesium  oxide  being  added 
gradually,  but  owing  to  its  high  density,  a  part  of  the  magnesium  rises 
to  the  surface  and  is  burnt. 

If  chlorides  are  used  instead  of  the  fluoride-oxide  mixture,  carnallite 
gives  the  best  results.  C.  H.  L). 


Acid  Phosphates.  Nicola  Parravano  and  Aldo  Mieli  (Atti  R. 
Accad.  Lincei,  1908,  [v],  17,  ii,  33 — 41). — The  authors  have  prepared 
the  three  acid  phosphates :  NaHgPO^.HgPO^  ;  KHgPO^.HgPO^  (com- 
pare Staudenmaier,  Abstr.,  1894,  ii,  137),  and  (NH4)H,P04,H3P04,  of 
which  they  have  determined  the  solubility  in  phosphoric  acid  and  the 
behaviour  towards  water.  The  phosphoric  acid  used,  m.  p.  40-6°,  was 
specially  purified  and  freed  from  pyrophosphoric  acid. 

The  sodium  salt,  NaH2PO^,H3PO^,  forms  rosettes  of  long  needles  or 
small  prisms,  m.  p.  126 — '127°.  The  freezing-point  curve  of  its  aqueous 
solution  has  three  branches,  corresponding  with  the  separation  of  ice, 
NaHjPO^,  and  NaH.PO^.HgPO^  respectively. 

The  potassium  salt,  KHgPO^jHgPO^,  for  which  Staudenmaier 
(loc.  cit.)  gave  m.  p.  127°  melts  only  partly  at  127*5°,  forming  a 
liquid  solution  of  KH^PO^  in  'B.^V0^,  whilst  part  of  the  KH2PO4 
remains  in  the  solid"  state:  x[KB..^VO^,B.^VO^  — >  [icHgPO^  + 
y'KH.^O^  +  [x-y]'KR^VO^;  at  139°,  the  whole  of  the  KH2PO4 
dissolves.  The  freezing-point  curve  of  its  aqueous  solutions  has  two 
branches,  corresponding  with  the  separation  of  ice  and  KH2PO4 
respectively. 

The  ammonium  salt,  (NH4)H2P04,H3P04,  forms  shining,  deliquescent 
needles,  and,  on  heating,  behaves  like  the  potassium  salt  :  at  77 — 78°, 
it  undergoes  partial  fusion,  forming  a  solution  of  (NH4)H2P04  in 
H3PO4,  together  with  solid  (NH^)H2P04,  whilst  at  118°  perfect  solution 
occurs.  Its  curve  of  solubility  in  phosphoric  acid  has  two  branches 
meeting  at  78°,  which  is  the  transformation  point  of  the  salt ;  one 
branch  corresponds  with  the  separation  of   (NH4)H2P04,H3PO^,  and 
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the   other   with   that   of   {NH4)H2P04.      In   contact   with   water   it 
decomposes  rapidly.  T.  H.  P. 

Polyphosphates.  Nicola  Paruavano  and  G.  Calcagni  (Atti  R. 
Accad.  Lincei,  1908,  [v],  17,  i,  731—738). — The  various  supposed 
polyphosphates  can  be  considered  theoretically  as  formed  by  the 
nnion  of  pyrophosphate  and  metaphosphate  in  various  proportions ; 
thus  the  salt  Na^PgOj^  is  Na^P^O^  +  NaPOg,  the  salt  Na^^P^Oig  is 
Na^PgO,  +  2NaP03,  and  so  on.  The  authors  have  accordingly  studied 
the  freezing-point  curve  of  mixtures  of  sodium  pyrophosphate  and 
metaphosphate  in  variovis  proportions  as  well  as  the  curve  obtained 
with  the  corresponding  potassium  salts.  Both  curves  consist  of  two 
continuous  branches  meeting  at  a  eutectic  point ;  the  shape  of  the 
curves  indicates  the  non-exi.stence  of  any  compounds  of  metaphosphate 
and  pyrophosphate,  so  that  the  various  polyphosphates  which  have 
been  described  are  probably  mere  mixtures  of  the  two  salts. 

W.  A.  D. 

Action  of  Phosphoric  Acid  on  Silicic  Acid  and  Silicate 
Glass.  Karl  Huttner  {Zeitsch.  anorg.  Chem.,  1908,  59,  216 — 224. 
Compare  Mylius  and  Meusser,  Abstr.,  19U5,  ii,  316). — When  finely- 
powdered  silica  is  heated  in  a  quartz  vessel  with  excess  of  meta- 
phopphoric  acid,  a  clear  solution  is  at  first  obtained,  from  which,  on 
continued  heating,  silicyl  phosphate,  SiOgjPgO.,  separates  in 
minute  cry.stals  (Hautefeuille  and  Margottet,  Abstr,,  1883,  782). 
The  same  compound  is  obtained  by  heating  silicon  chloride  with 
phosphoric  acid. 

Silicyl  phosphate  is  not  decomposed  by  boiling  water,  but  on 
heating  strongly,  it  loses  part  of  the  phosphoric  oxide  and  forms 
amorphous  products,  which  are  decomposed  by  water.  The  compound 
itself  has  also  been  obtained  in  an  amorphous  hydrated  form  from  its 
solution  in  metaphosphoric  acid,  and  this  modification  is  being  further 
investigated. 

The  action  of  phosphoric  acid  on  the  silicates  found  in  glass  has 
been  investigated  ;  in  most  cases,  silicyl  phosphate  and  meta phosphates 
are  produced.  Orthophosphoric  acid  scarcely  acts  on  glass  at  the 
ordinary  temperature,  but  does  so  at  100 — 150°.  Phosphoric  oxide 
can  be  sublimed  in  glass  vessels  without  affecting  them.  G.  S. 

Silicic  Acids  obtained  by  Tschermak.  Jakob  M.  van 
Bkmmklen  {Zeitsch.  anorg.  Chem.,  1908,  59,  225 — 247  ;  Ghzm. 
Weekldad,  1908,  5,  567 — 589). — A  criti<isra  of  the  formulaj  assigned 
to  the  silicic  acids  obtained  by  Tschermak  (Abstr.,  1905,  ii,  816)  by 
digesting  natural  silicates  with  hydrochloric  acid.  These  formulae 
are  bafod  on  the  changes  which  are  observed  in  the  rate  of  loss  of 
water  by  the  hydrogels  when  the  proportion  of  water  to  silica  has 
attained  certain  values.  According  to  the  author,  the.se  changes 
cannot  be  supposed  to  differentiate  between  the  chemically-combined 
and  the  mech.anically-held  water,  and  furnish  no  basis  for  the 
deduction  of  formula?  for  the  various  preparations  of  silicic  acid. 
The  hydrogels  obtained  from  the   silicates   are  colloidal   absorption 
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compounds  of  indefinite  composition,  and  the  changes  in  the  rate  of 
dehydration  are  probably  due  to  changes  in  the  mechanical  structure 
of  the  hydrogels  brought  about  by  the  gradual  removal  of  water. 

H.  M.  D. 


Dissociation  of  Molten  Silicates.  II.  Cornelio  Doelter 
{Monatsh.,  1908,  29,  607—644.  Compare  this  vol.,  ii,  178).— The 
paper  deals  with  the  conductivity  and  the  polarisation  of  augite,  albite, 
labradorite,  and  diopside  in  the  molten  and  in  the  solid  states  at  high 
temperatures.  In  measuring  the  conductivity  of  molten  salts,  a  sharper 
minimum  in  the  telephone  is  obtained  by  using  electrodes  set  far 
apart  and  placed  in  a  liquid  of  small  cross  section.  Since  the  use 
of  capillary  vessels  is  excluded  on  account  of  the  viscosity  of  molten 
silicates,  the  author  employs  a  conductivity  trough  of  quartz  and  kaolin 
of  parallelepiped  shape,  24 — 25  mm.  long  and  1  sq.  cm.  in  area,  in 
which  the  electrodes  are  fixed  as  in  his  former  experiments,  not  quite 
at  the  ends  of  the  vessel.  The  trough  is  filled  with  the  powdered 
silicate,  and  the  conductivity  measured  at  temperatures  up  to  those  at 
which  the  silicate  sinters  and  fuses.  Both  direct  and  alternating 
currents  have  been  employed,  but  measurements  by  the  former  are  only 
of  secondary  importance,  and  do  not  agree  with  the  values  obtained 
with  an  alternating  current,  except  in  the  case  of  augite. 

Experiments,  mainly  of  a  qualitative  nature  to  ascertain  whether 
polarisation  occurs  in  the  solid  as  well  as  in  the  liquid  state,  indicate  that 
such  a  phenomenon  is  not  manifest  in  crystalline  silicates  unless  the 
vitreous  modification  is  also  present ;  only  in  the  neighbourhood  of  the 
m.  p.  does  slight  polarisation  occur.  For  example,  with  augite,  m.  p. 
about  1200°,  polarisation  is  not  evident  below  1180°,  but  becomes  quite 
distinct  at  1250°  ;  albite,  which  is  especially  liable  to  resolidify  in  the 
vitreous  state,  shows  polarisation  at  900°,  and  with  strong  currents 
at  1100°,  electrolysis  occurs,  aluminium  being  deposited  on  the 
platinum  cathode. 

From  van't  Hoff's  equation  :  d\ogx/dT=  -qjRT'^  is  derived  the  ex- 
pression :  iogW^vjT+G,  according  to  which  the  graphic  representaion 
of  the  relation  between  the  logarithm  of  the  specific  resistance, 
]F(  =  l/aj),  and  the  reciprocal  of  the  absolute  temp.,  T  {v  and  C  being 
constants),  is  a  straight  line.  The  author's  experiments  show  that  the 
formula  only  holds  for  temperatures  removed  from  the  m.  p. 

The  conductivity  of  a  crystalline  silicate  first  becomes  measurable  at 
about  500°,  increases  with  the  temperature,  and  shows  a  marked 
augmentation  in  the  neighbourhood  of  the  m.  p.,  causing  the  conduc- 
tivity-temperature curve  to  show  a  break ;  a  gradual  rounding  of  the 
curve  is  exhibited  when  the  molten  silicate  passes  into  the  vitreous 
form.  In  general,  the  temperature-conductivity  curve  consists  of  two 
parts,  one,  corresponding  with  temperatures  from  200°  below  the  m.  p.  up 
to  the  m.  p.,  is  nearly  vertical,  and  the  other,  representing  the  conduc- 
tivity of  the  liquid  phase,  is  nearly  horizontal.  The  fact  that  a  crystal- 
line silicate  shows  a  sudden  change  in  conductivity  when  passing  into 
the  liquid  or  into  the  amorphous  state,  is  the  most  important  result 
of  the  investigation.     The  paper  concludes  with  theoretical  discussions 
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of  the  preceding  fact  and  of  the  relation  between  crystalline  structure 
and  dissociation.  C.  S. 

Search  for  Possible  New  Members  of  the  Inactive  Series  of 
Gases.  Sir  William  Ramsay  {Proc.  Boy.  Soc,  1908,  81,  A, 
178 — 180.  Compare  following  abstract). — As  the  periodic  system 
would  appear  to  indicate  the  existence  of  two  or  thi-ee  elements  of  the 
helium  group  heavier  than  xenon,  the  heavier  portions  of  the  gas,  after 
the  fractional  distillation  of  120  tons  of  liquid  air,  were  investigated 
by  Moore  {loc.  cit.) ;  no  positive  result  was  obtained,  and  it  is  probable 
that  higher  members  either  do  not  exist  in  the  atmosphere  or  that  they 
disintegrate  during  the  process  of  sepai-ation. 

It  is  suggested  that  the  emanations  from  radium,  thorium,  and 
actinium  may  be  the  missing  inactive  elements.  Some  support  is  lent 
to  this  view  by  the  fact  that  the  atomic  weight  of  radium  emanation 
(deduced  from  diffusion  experiments)  appears  to  be  about  172,  so  that 
it  would  fit  into  the  vacant  space  below  neon.  The  most  recent  ex- 
periments, however,  indicate  that  the  atomic  weight  of  the  emanation 
may  be  over  200,  which  would  bring  it  into  the  same  horizontal 
period  as  radium,  thorium,  and  uranium.  Nothing  very  definite  is 
known  as  to  the  respective  atomic  weights  of  the  thorium  and  actinium 
emanations.  G.  S. 

Heavy  Constituents  of  the  Atmosphere.  Richard  B.  Moore 
{Proc.  Roy.  Soc,  1908,  81,  A,  195— 209).— The  heavy  gases  from  about 
120  tons  of  liquid  air  have  been  examined  for  the  presence  of  gases 
heavier  than  xenon,  with  negative  results. 

In  the  first  experiment,  the  heavy  residues  from  19  tons  of  liquid  air 
were  condensed  in  liquid  oxygen.  After  most  of  the  oxygen  had 
evaporated,  the  remainder  was  removed  by  means  of  melted  phosphorus, 
and  the  nitrogen  and  other  impurities  were  also  removed  by  means  of 
the  appropriate  reagents.  The  residue  (about  6  litres  of  inactive  gas) 
was  then  fractionated,  but  the  final  fraction  was  not  heavier  than 
xenon,  and  the  spectrum  afforded  no  evidence  of  the  presence  of  a  new 
gas.  The  water  with  which  the  gas  had  been  in  contact  was 
boiled,  and  the  gas  given  off  added  to  the  main  bulk  before 
fractionation. 

In  a  second  experiment,  the  residues  from  100  tons  of  liquid  air 
were  worked  up  by  a  modified  method,  in  which  the  gases  did  not 
come  into  contact  with  much  water,  but  the  results  were  negative 
in  this  case  also.  The  methods  of  fractionation  employed  are  fully 
described. 

The  magnesium  and  lime  used  to  extract  the  nitrogen  were 
examined  to  detect  possible  reaction  products,  with  negative  results. 

G.  S. 

New  Reaction  for  the  Production  of  Sodium  Carbonate. 
1).  CuLsi'u  {Bull  Soc.  chim.  Ikly.,  1908,  22,  292  — 295).— The  author 
finds  that,  contrary  to  previou.s  statements,  sodium  carbonate  can 
be  rapidly  and  easily  prepared  by  the  interaction,  under  suitable 
conditions,   of  calcium  carbonate  and  sodium   silicate.       A  syrup  of 
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sodium  metasilicate  is  heated  with  chalk,  the  mass  is  then  dried 
at  a  moderate  temperature,  and  lixiviated  with  water  to  remove  the 
sodium  carbonate.  The  polysilicate,  SSiO.^NagO,  does  not  react  with 
calcium  carbonate. 

Details  are  given  of  an  industrial  process  for  prepai^ing  the 
metasilicate  from  sodium  sulphate  by  heating  this  salt  with  charcoal 
and  sand.  W.  O.  W. 

The  Reciprocal  Salt  Pair  NaCl-K^SO^;  KCl-NagSO^.  Ernst 
Janecke  [Zeiisch.  physikal.  Chem.,  1908,  64,  343 — 356.  Compare  this 
vol.,  ii,  808). — The  freezing-point  and  transformation  curves  of  the 
four  binary  systems  concerned  coniirm  earlier  results  (KCl-KgSO^  and 
NaCl-NagSO^,  Rufe  and  Plato,  Abstr.,  1903,  ii,  588;  NaCl-KCl, 
KurnakofI:  and  Schemtschuschny,  Abstr.,  1906,  ii,  443  ;  RgSO^-Na^SO^, 
Nacken,  Abstr.,  1907,  ii,  611).  The  formation  of  a  compound  of  sodium 
and  potassium  sulphates  in  the  solid  state,  assumed  by  Nacken, 
is  not  confirmed. 

The  results  are  recorded  in  a  space  model,  the  base  of  which 
is  a  square  representing  the  proportions  of  the  four  salts  present,  and 
the  ordinates  are  the  temperatures  of  solidification.  Two  classes  of 
mixed  crystals  are  formed,  and  a  minimum  freezing  point  is  found  at 
the  composition  (Na2)43(K2)57(Cl2)4g(S04)5^.  C.  H.  D. 

The  Silver  Hydrogel  in  Photographic  Films.  Luppo-Cramer 
{Zeitsch.  Chem.  Ind.  Kolloide,  1908,  3,  33 — 36). — Silver  nitrate 
is  reduced  by  pyrogallol  and  sodium  carbonate  to  a  black,  finely- 
divided  silver,  which  is  quickly  bleached  by  meicuric  chloride,  whereas 
pyrogallol  alone  gives  a  light-coloured,  coarse-grained  precipitate, 
to  which  mercuric  chloride  gives  a  dark  colour.  The  author  has  tried 
many  other  reducing  agents.  In  general,  reduction  in  presence 
of  a  solvent  of  the  silver  salts,  such  as  sodium  sulphite,  thiosulphate, 
or  thiocyanate,  or  ammonia,  tends  to  give  the  light-coloured  silver, 
whilst  any  circumstance  which  tends  to  prevent  the  coalescence  of  the 
reduced  silver-,  for  example,  reduction  of  an  insoluble  silver  salt  or 
enclosure  of  the  salt  in  a  gelatin  film,  yields  the  dark-coloured 
modification.  The  silver  hydrogel  of  the  photographic  film  is  the  dark- 
coloured  form.  Collodion  does  not  hinder  the  coalescence  of  the 
silver  particles  to  nearly  the  same  extent  as  gelatin.  T.  E. 

Decomposition  of  Certain  Salts  of  Silver.  Angelo  Angeli 
and  GuERRiERO  Marchetti  {Atti  R.  Accad.  Lincei,  1908,  [vj,  17, 
i,  695 — 697). — Whereas  the  sodium  salt  of  nitrohydroxylamic  acid 
decomposes  into  sodium  nitrite  and  hyponitrite,  thus :  SNaON.'NOoNa  = 
NaO"NIN*ONa-f  SNalSTO^,  the  silver  salt  gives  silver  nitrite,  nitric 
oxide,  and  silver  according  to  the  equation  :  AgON!N02Ag  =  N02Ag-l- 
NO  +  Ag.  It  is  possible  that  the  group  NOAg  is  first  eliminated  and 
then  decomposed ;  this  view  is  strengthened  by  the  fact  that  benzene- 
sulphydroxamic  acid,  which  is  decomposed  by  alkalis  into  beuzene- 
sulphinic  acid  and  a  hyponitrite,  gives  an  unstable  silver  salt,  which 
readily  forms  silver  sulphinate,  nitric  oxide,  and  silver  : 

UAg-SO(CeH,):NOAg  =  C,H,-S02Ag  +  NO  +  Ag. 
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Pernitrosocatnphor  gives  a  yellow  silver  derivative,  which  soon 
blackens,  owing  to  the  formation  of  silver  and  a  substance,  Cj^H^gO^Ng, 
which  melts  at  168°;  the  change  occurring  is:  2CiQHj502N<,A.g  = 
2CioH,AN2  +  Ag2.  W.A:d. 

Crystallisation  of  the  Alkaline-earth  Oxides,  especially  of 
Calcium  Oxide,  from  their  Nitrates.  Gottfried  Brugelmann 
{Zeitsch.  anorg.  Ghem.,  1908,  59,  248— 270).— When  the  carefully- 
purified  nitrates  of  calcium,  strontium,  and  barium  are  heated  to  the 
temperature  of  decomposition,  the  corresponding  oxides  separate  out  in 
the  form  of  regular  cubes.  Calcium  and  strontium  oxides  yield  well- 
developed  macroscopic  crystals.  The  formation  of  the  calcium  oxide 
crystals  is  greatly  facilitated  by  the  addition  of  0*25%  to  06%  of 
calcium  hydroxide  to  the  molten  nitrate. 

The  author's  very  numerous  experiments  lead  to  the  conclusion 
that  the  usual  precautions  adopted  for  the  production  of  well-developed 
crystals  (the  use  of  large  quantities  of  material,  slow  cooling,  and 
freedom  from  mechanical  disturbance)  are  not  the  only  important 
factors  of  importance.  A  study  of  the  crystallo-genetic  peculiarities  is 
essential.  H.  M.  D. 

Relation  of  Changes  of  Solubility  of  Calcium  Sulphate  and 
its  Rate  of  Hydration.  Paul  Rohland  {Zeitsch.  Elektrochem.,  1908, 
14,  421 — 422). — The  effect  of  twenty-two  substances  on  the  rate 
of  hydration  of  gypsum  is  tried.  Those  which  inci-ease  the  solubility 
of  the  gypsum  in  water,  also  increase  its  rate  of  hydi'ation,  and  vice 
versa.  The  same  substance  may  have  opposite  effects,  for  example, 
gypsum  is  less  soluble  in  dilute  solutions  of  sodium,  ammonium,  and 
magnesium  sulphates  than  it  is  in  water,  whereas  it  is  more  soluble 
in  strong  solutions.  Hydration  is  retarded  by  dilute  solutions,  and 
accelerated  by  strong  ones.  T.  E. 

Preparation  of  Colloidal  Amorphous  Forms  of  Crystalline 
and  Soluble  Salts  of  the  Alkaline-earth  Metals.  P.  P.  von 
Wkimaen  {Zeitsch.  Chem.  Ind.  Kolloide,  1908,  3,  89 — 91). — Gelatinous 
precipitates  are  obtained  in  general  by  rapid  separation  of  a  substance 
from  a  solution  in  which  it  is  very  sparingly  soluble.  High  viscosity 
of  the  solvent  is  aLso  favourable.  The  thiocyanate  of  an  alkali  or 
alkaline-earth  metal  is  dissolved  in  a  mixtui'e  of  amyl  alcohol  and 
ether,  and  mixed  with  a  similar  solution  of  an  acid.  In  this  way  the 
following  salts  have  been  obtained  in  the  gelatinous  form  :  potassium, 
sodium,  ammonium,  calcium,  strontium,  and  barium  chlorides, 
l)romi(ies,  and  nitrates,  and  the  sulphates  of  potassium,  sodium,  and 
ammonium.  The  sulphates  and  phosphates  of  the  alkaline-earth 
metals  are  obtained  in  tlie  gelatinous  form  from  solutions  in  any  of 
the  lower  alipliatic  alcohols.  T.   E. 

Isomorphism  of  Calcium  and  Manganese  Bisilicates. 
A.  S.  GiNSBERO  {Zeitsch.  anorg.  Chem..  1908,  59,  346— 363).— A 
freezing-point  curve  for  the  system  woUastonite-rhodonite  has  been 
obtained  by  observations  on  mixtures  containing  different  proportions 
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of  the  two  silicates.  Calcium  silicate  melts  at  1512'^;  manganese 
silicate  at  1218°.  The  temperatures  corresponding  with  the  commence- 
ment of  crystallisation  and  with  complete  solidification  are  given  for 
a  series  of  mixtures.  The  minimum  temperature  of  1180^  corresponds 
with  a  mixture  containing  12  "8  molecular  %  of  calcium  silicate. 

From  the  nature  of  the  freezing-point  diagram,  the  conclusion  is 
drawn  that  the  two  silicates  form  a  complete  series  of  mixed  crystals, 
and  that  wollastonite  and  rodonite  ai-e  isomorphous.  Since  rhodonite 
is  triclinic,  the  existence  of  a  polymorphic,  monoclinic  modification 
must  be  assumed  in  order  to  explain  the  formation  of  the  monoclinic 
series  of  mixed  crystals,  with  which  the  mineral  bustamite  is  to  be 
identified. 

Measurements  of  the  density  and  hardness  of  mixtures  containing 
various  proportions  of  the  two  silicates  have  been  made,  which  show 
that  these  properties  vary  continuously  with  the  composition.  The 
curve  representing  the  hardness  as  a  function  of  the  composition 
exhibits  a  maximum  for  a  mixture  containing  15%  manganese  silicate. 
The  density  of  wollastonite  is  2*919,  and  that  of  rhodonite  3-350. 

H.  M.  D. 

Action  of  Soluble  on  Insoluble  Substances.  William 
Oechsnee  de  Coxinck  and  L.  Arzalier  (Bull.  Acad.  roy.  Belg., 
1908,  577—578.  Compare  Abstr.,  1907,  ii,  952).— When 
barium  sulphate  (1  mol.)  is  heated  at  100°  for  620  hours  with 
methylamine  hydrochloride  (2  mols.)  in  aqueous  solution,  a  partial 
double  decomposition  ensues.  A  similar  result  was  also  obtained  in 
the  case  of  barium  sulphate  (1  mol.)  and  an  aqueous  solution  of 
potassium  chloride  (2  mols.)  at  the  end  of  five  months,  heated  at 
90—95°  during  two-fifths  of  the  period.  M.  A.  W. 

Action  of  Soluble  on  Insoluble  Substances.  William  Oechsner 
DE  CoNiNCK  and  L.  Arzalier  (^m//.  Acad.  roy.  Belg.,  1908,  607 — 608), 
— Pure  strontium  cai'bonate,  shaken  with  a  concentrated  solution  of 
potassium  chloride  gives,  in  four  months,  a  solution  containing 
strontium  chloride.  E.   H. 

Microscopic  Study  of  Mortar.  Gino  Gallo  {Gazzetta,  1908, 
38,  ii,  142 — 156.  Compare  Stern,  this  vol.,  ii,  589). — Microscopic 
study  of  the  changes  occurring  in  a  mortar  shows  that  the  absorption 
of  carbon  dioxide  by  the  calcium  hydroxide  present  is  intimately 
related  to  the  presence  of  water,  and,  since  the  calcium  carbonate 
formed  is  distinctly  crystalline,  it  is  concluded  that  both  the  lime 
and  the  carbon  dioxide  must  be  in  solution  before  the  reaction  takes 
place.  A  mortar  prepared  with  a  deficit  of  water  lacks  solidity  and 
has  low  resisting  properties,  owing  to  the  fact  that  the  calcium 
carbonate  formed  under  these  conditions  forms  a  coarse  net-work ; 
similar  defects  are  observable  in  mortar  made  with  coarse  sand,  the 
calcium  carbonate  deposited  in  the  large  interstices  not  adhering  to  all 
the  neighbouring  sand  granules. 

The  injurious  effect  exercised  by  the  presence  of  magnesia  in  a 
mortar  is  explained  by  the  slight  solubility  of  the  magnesia  in  the 
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water  present  and  by  the  slow  absorption  of  carbon  dioxide  by  the 
solution  formed. 

When  the  water  is  completely  eliminated  from  a  mortar,  chemical 
action  ceases,  and  in  the  interior  of  old  mortars  in  which  the  carbon 
dioxide  could  not  reach  the  lime  before  the  water  evaporated  com- 
pletely, free  lime  is  found.  T.  H.  P. 

Microscopic  Study  of  Mortar  and  Pozzuolana.  Gino  Gallo 
{Gazzetta,  1908,  38,  ii,  156— 204).— The  author  reviews  briefly 
previous  work  on  pozzuolana  and  its  value  as  a  hydraulic  mortar. 
His  own  experiments  on  the  setting  of  mortars  prepared  from 
pozzuolana  were  made  with  the  microscope  (see  preceding  abstract). 

All  the  mortars  examined  exhibited  a  distinctly  crystalline  border 
of  calcite,  which  forms  immediately  the  mortar  is  made,  and  has  a 
thickness  of  about  O'l  mm.  ;  when  good  pozzuolana  is  employed,  the 
thickness  of  this  layer  does  not  change  appreciably.  This  calcitic 
coating  prevents  water  from  finding  ready  access  to  the  interior  of 
the  mortar,  and  so  hinders  the  solution  and  removal  of  the 
lime. 

The  first  phenomenon  observable  in  the  setting  of  these  mortars 
is  the  hydration,  by  means  of  the  lime  water,  of  the  silica  and 
alumina,  which  swell  so  as  to  fill  the  whole  space  previously 
occupied  by  air  and  water,  and  yield  an  impermeable  mass  bestowing 
resistance  on  the  mortar.  Then  follows  the  formation  of  soluble 
calcium  aluminate,  which,  in  presence  of  excess  of  lime  and  in 
supersaturated  solution,  deposits  crystals  of  the  calcium  aluminate, 
Al2O3,3CaO,10H2O,  which  is  stable  only  in  presence  of  calcium 
hydroxide  solution,  and  is  decomposed  by  water  ;  this  crystallisation 
binds  together  the  various  particles  which  exist  as  inclusions  in  the 
crystals.  The  limiting  sui-faces  between  the  flocculent  portions  and  the 
spaces  left  by  these  then  become  the  seat  of  capillary  forces,  by  means 
of  which  the  silica  attracts  the  lime  into  its  pores  and  thus  forms 
nodules  in  which  the  lime  gradually  gives  up  its  water  of  hydration 
and  crystallises  as  calcium  monohydrate,  thus  determining  complete 
adhesion  of  the  various  parts.  The  more  rapidly  the  swelling  attains 
its  maximum  and  the  greater  the  latter,  the  more  satisfactory  will  be 
the  setting  of  the  mortar. 

The  increases  in  volume  of  various  specimens  of  pozzuolana  in 
presence  of  calcium  hydroxide  solution  have  been  measured.  It  is 
found  that  this  increase  is  related  directly  to  the  amount  of  lime 
absorbed,  and  tl\at  it  is  considerably  increased  by  renewing  the 
calcium  hydroxide  solution  from  time  to  time.  The  action  of 
calcium  hydroxide  also  causes'  an  increase  in  the  amounts  of  alumina 
and  silica  which  can  be  di.s.solved  by  dilute  acid. 

The  value  of  a  ))Ozzuolana  for  the  preparation  of  hydraulic  mortar 
may  bo  determined  by  the  following  measurements:  (1)  Increase  of 
volume  with  calcium  hydroxide  solution.  (2)  Electrical  conductivity 
(compare  Giorgis  nnd  Gallo,  Abstr.,  1906,  ii,  447).  (3)  Amounts 
of  silica  and  alumina  dissolved  by  treating  with  5%  sodium  liydroxide 
solution  on  the  water-bath  for  fifteen  minutes.  For  good  pozzuolana, 
these   amounts   are   almost   constant,   even   where    the    material    has 
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been  previously  treated  with  dilute  acid  ;  but  for  inferior  materials, 
such  as  ashes  from  Vesuvius  and  Bassano,  previous  disgregation  with 
hydi'ochloric  acid  renders  increasing  amounts  of  silica  and  alumina 
capable  of  solution  in  5%  sodium  hydroxide  solution.  T.  H.  P. 

Liquefaction  and  Sublimation  of  Certain  Sulphides. 
WiLHELM  BiLTZ  {Zeltsch.  anory.  Chem.,  1908,  59,  273—284). — The 
sulphides,  contained  in  porcelain  or  magnesia  tubes  through  which  a 
current  of  dry  nitrogen  was  passed,  were  heated  by  means  of  an 
electrical  resistance  furnace.  The  sublimation  or  liquefaction  was 
observed  by  means  of  a  telescope,  the  temperature  being  registered 
by  a  thermo-element  or  a  Wanner  pyrometer.  The  following  melting 
points  are  recorded  :  synthetic  lead  sulphide,  1100°,  sublimation 
commencing  at  950°;  galena  from  Freiberg,  1112°+ 2'-^;  ferrous 
sulphide,  11 97°  ±2°;  nickel  sulphide,  797°  ±  2°  j  cobalt  sulphide, 
>1100°.  Zinc,  cadmium,  and  mex'cui-ic  sulphides  sublime  without 
melting.  The  temperatures  at  which  sublimation  begins  are  as 
follows:  zinc  blende  from  Santander,  11 78° ±2°;  synthetic  zinc 
sulphide  in  the  form  of  wurtzite,  1185°+ 6°;  cadmium  sulphide,  980°; 
cinnabar  and  precipitated  mercuric  sulphide,  446°  ±  10°. 

Stannous  sulphide  exhibits  two  melting  points.  Its  behaviour  was 
traced  by  a  study  of  cooling  and  heating  curves.  The  lowei*  melting 
point  is  about  870°,  and,  as  the  temperature  is  raised  from  1000°  to 
1100°,  the  viscosity  of  the  liquid  increases  very  quickly,  so  that  at 
the  latter  temperature  the  substance  exhibits  the  properties  of  a 
solid.  At  about  1200°,  liquefaction  again  takes  place.  The  pheno- 
menon has  not  yet  been  explained.  H.  M.  D. 

Compounds  of  Lead  with  Nitrous  Acid.  Alberto  Chilesotti 
{Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i,  824— 834).— The  author 
gives  a  resume  of  the  various  lead  niti'ites  which  have  been  described, 
many  of  which  are  probably  not  individual  compounds. 

By  mixing  equivalent  proportions  of  solutions  of  lead  chloride  and 
silver  nitrite  saturated  at  25°  and  concentrating  the  liquid,  first  by 
freezing  and  then  by  evaporation  over  sulphuric  acid,  he  has  obtained 
the  hydrate,  Pb(N02)o,H20;(compare  Lang,/.;;?-.  Chem,  1862,  86,  300), 
and  the  anhydrous  salt,  Pb{N02).2,  mixed  with  a  little  lead  oxide  and 
lead  nitrate.  The  electrical  conductivity  of  lead  nitrite  solutions  at 
25°  is  as  follows  : 
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For  the  more  concentrated  solutions,  the  conductivity  of  the  nitrite  is 
somewhat  less  than  that  of  the  nitrate  or  chloride,  but  at  greater 
dilutions  the  differences  are  small.  The  value  of  Ain;4  -  A3.2  is  27-6 
for  the  nitrate,  42*1  for  the  chloride,  and  57-4  for  the  nitrite.  It  is 
probable,  from  their  conductivity  and  from  their  intense  yellow  colour, 
that  solutions  of  lead  nitrite  contain  complex  anions  of  the  type 
Ag(NO.,)./  or  Hg(NOo)/'  (compare  Abegg  and  Pick,  Abstr.,  1900,  ii, 
833).     "  ^  "  T.  H.  P. 
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Planimetric  Analysis  of  Alloys  and  the  Structure  of 
Phosphor  Copper.  Alfred  K.  Huntington  and  Cecil  H.  Desch 
{Trans.  Faraday  Soc,  1908,  4,  51 — 58), — The  method  depends  on 
the  measurement,  by  means  of  a  planimeter,  of  the  relative  areas 
occupied  by  the  different  constituents  on  a  polished  and  etched  section 
of  an  alloy.  It  is  applicable  to  alloys  for  which  two  solid  constituents 
are  visible  in  the  same  section,  and  often  also  when  crystals  of  a  solid 
constituent  are  surrounded  by  a  eutectic,  but  is  only  to  be  employed 
when  the  alloys  are  in  a  known  state  of  equilibrium. 

In  making  an  observation,  the  highly  magnified  image  of  the  section 
is  projected  on  a  sheet  ol  paper,  the  outlines  of  one  of  the  constituents 
traced  with  a  pencil,  and  the  crystals  shaded.  A  boundary  line  is 
drawn  to  enclose  the  pattern  to  be  measured,  and  the  shaded  area 
measured  with  the  planimeter.  The  agreement  of  planimetric  and 
ordinary  analysis  for  the  alloys  of  copper  and  aluminium  is  excellent. 
The  chief  recommendation  of  the  method  is  its  rapidity. 

When  the  pattern  is  very  complicated,  or  made  up  of  many 
small  and  detached  portions,  better  results  are  obtained  by  dividing 
the  field  into  squares,  estimating  the  relative  shaded  areas,  and 
averaging. 

Heyn  and  Bauer,  who  have  investigated  the  phosphor-copper  alloys 
(Abstr.,  1906,  ii,  855),  observed  that  the  copper  areas  determined 
planimetrically  were  lai-ger  than  calculation  from  the  composition 
would  indicate.  The  alloys  in  question  (up  to  8%  phosphorus)  consist 
mainly  of  copper  crystals  and  a  eutectic  copper— copper  phosphide,  and 
it  is  now  shown  that  the  difference  is  due  to  the  fact  that  the  crystals 
of  copper  gradually  increase  in  size  after  solidification  by  withdrawing 
copper  from  the  eutectic  surrounding  them,  so  that  each  crystal  is 
surrounded  by  a  clear  belt  free  from  copper.  The  areas  of  these  belts 
have  been  determined,  and  when  a  con-esponding  correction  is  applied 
to  the  areas  of  the  copper  crystals,  the  results  of  the  planimetric  and 
direct  analysis  show  excellent  agreement. 

The  paper  is  illustrated  with  photomicrographs.  G.  S. 

Constitution  of  the  Copper-Zinc-Nickel  Alloys,  and  of  the 
Binary  Systems  Copper-Nickel,  Copper-Zinc,  and  Nickel- 
Zinc.  Victor  E.  Taficl  {Melalluryie,  1908,  5,  343—352,  375—383, 
413 — 430). — The  study  of  the  copper-nickel  equilibrium  diagram 
completely  coufirms  the  results  of  Guertler  and  Tammann  (Abstr., 
1907,  ii,  174).  The  results  obtained  for  the  copper-zinc  series  diifor 
somewhat  from  those  of  Shepherd  (Ab.str.,  1904,  ii,  662).  The  exist- 
ence of  the  compound  Cu.^Zug  (m.  p.  830°)  is  established,  and  that  of 
the  compound  Cu^/n,  indicated  by  other  methods,  is  quite  consistent 
with  the  thermal  diagram.  The  compounds  CuZn,;,  CuZn^,  CuZn^, 
CuZn.^,  and  CuZn,  described  by  various  authors,  certainly  do  not  exiht. 
The  alloys,  es])ecially  in  the  neighbourhood  of  50%  Zn,  have  con- 
siderable tendency  to  liquate. 

The  nickel-zinc  alloys  (this  vol.,  ii,  105  ;  compare  Voss,  ibid.,  ii, 
197)  have  been  more  fully  investigated.  The  only  compound  recog- 
nised ia  NiZn^,  a  highly  brittle  substance  giving  a  characteristic 
coloration  with  dilute  nitric  acid.     Owing  to  loss  of  zinc  by  volatilisa- 
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tion,  it  was  found  necessary  to  complete  the  diagram  above  50%  Ni  by 
extrapolation  from  the  ternary  model. 

Alloys  of  copper,  nickel,  and  zinc  liquate  considerably,  the  lower 
portions  of  the  ingots  becoming  generally  richer  in  nickel.  The 
thermal  diagram,  constructed  as  a  projection  on  a  triangular  base, 
represents  determinations  of  92  diiierent  alloys.  Neither  a  ternary 
compound  nor  a  ternary  eutectic  point  was  found.  The  surface  of  the 
temperature-concentration  model  consists  of  three  surfaces,  each 
representing  the  separation  of  a  series  of  primary  mixed  crystals. 
The  third  of  these,  the  richest  in  zinc,  is  separated  from  the  second  by 
a  eutectic  line.  The  observations  have  also  been  plotted  in  the  form  of 
vertical  sections  through  the  model,  the  complicated  changes  taking 
place  in  the  solid  alloys  being  also  represented  in  this  way. 

The  alloys  of  technical  importance,  such  as  German  silver,  consist  of 
homogeneous  mixed  crystals.  Alloys  containing  15  "3 — 20%  Ni, 
73 — 80%  Cu,  and  7%  Zn  have  a  remarkable  resemblance  to  silver,  both  in 
their  colour  when  polished  and  in  ductility. 

The  structure  of  the  alloys,  and  the  transformations  undergone 
during  cooling,   are  illustrated   by  fifty   photomicrographs. 

C.  H.  D. 

Cuprous  Ammonia  Halides.  Stewart  J.  Lloyd  {J.  Physical 
Chem.,  1908,  12,  398 — 403). — Evidence  of  the  existence  of  various 
cuprous  ammonia  halides  was  obtained  by  saturating  the  cuprous 
halides  at  0°  with  dry  ammonia,  and  measuring  the  vapour  pressure 
at  a  constant  temperature  as  the  ammonia  was  gradually  i-emoved. 
The  curves,  obtained  by  plotting  vapour  pressures  against  the 
ammonia  content  of  the  halides,  show  discontinuities  in  the  vapour 
pressure  corresponding  with  the  following  compounds,  of  which  the 
colour  and  the  approximate  melting  point  are  recorded :  CuoIgjSNHg, 
light  green,  105°;  Cu2l2,3NH3,  dark  brown,  117°;  Cu.^Bro.GNHg, 
green,  115°;  Cu2Br2,3NH3,  brown,  135°;  CuoCU.GNHg,  green,  123°; 
Cu2Cl2,3NH3,  light  brown,  144°;  CuoCU.NHg,'  dark  brown,  162°. 
Tables  are  given  which  show  the  vapour  pressures  of  the  seven 
compounds  at  a  series  of  different  temperatures.  H.  M.  D. 

Dissociation  Pressures  of  Certain  Oxides  of  Copper,  Cobalt, 
Nickel,  and  Antimony.  Harry  W.  Foote  and  E.  K.  Smith 
{J.  Amer.  Chem.  Soc,  1908,  30,  1344— 1350).— The  dissociation 
pressures  of  cupric  oxide,  cuprous  oxide,  cobalto-cobaltic  oxide,  cobaltous 
oxide,  nickelous  oxide,  and  antimony  tetroxide  have  been  measured  at 
temperatures  between  800°  and  1245°.  When  possible,  the  temper- 
ature has  been  determined  at  which  the  dissociation  pressure  equals 
the  pressure  of  the  oxygen  in  the  air.  Cupric  oxide  gives  this 
pressure  at  about  1025°,  cobalto-cobaltic  oxide  at  about  905°,  and 
antimony  tetroxide  at  about  950°.  The  dissociation  pressure  of 
cuprous  oxide  does  not  exceed  1  mm.  at  1020°.  Pure  cobaltous  oxide 
does  not  show  a  dissociation  pressure  at  1100°. 

The  dissociation  pressures  of  cupric  oxide  and  nickelous  oxide 
calculated  by  Stahl  {Metallurgie,  1907,  4,  682)  from  Nernst's  formula 
are  much  lower  than  those  now  obtained  by  direct  measurement. 

E.  G. 
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Reduction  of  Fehling's  Solution  to  Metallic  Copper.  De- 
position of  Copper  Mirrors  on  Glass.  Punchanan  Neggi 
{Zeitsch.  anorg.  Chem.,  1908,  59,  213 — 215). — To  obtain  a  mirror  by 
reduction  of  Fehling's  solution,  the  copper  sulphate  solution  is 
poured  into  a  beaker,  the  tartrate  solution  added  until  the  pre- 
cipitate at  first  formed  just  disappears,  a  considerable  amount  of 
formaldehyde  is  then  added,  the  beaker  inclined,  and  heated  on  one 
side  until  the  deposition  of  copper  just  begins.  On  rotating  the 
beaker,  a  mirror  forms  all  over  the  inner  surface.  One  of  the 
precipitates  thus  produced  contained  98 "6%  of  copper.  G.  S. 

Oxidation  by  means  of  Cuprous  Oxide  in  Strongly- 
Alkaline  Solution.  llicHARD  Ehrenfeld  {Zeitsch.  anorg.  Chem., 
1908,  59,  161 — 182). — An  attempt  was  made  to  estimate  cupric  salts 
volumetrically  by  reducing  them  completely  to  the  cuprous  form  by 
the  action  of  an  arsenite  in  strongly  alkaline  solution,  the  excess  of 
arsenite  being  determined  by  titration  with  iodine,  but  the  results 
came  out  about  6%  too  high.  This  result  is  due  to  the  simultaneous 
oxidation  of  part  of  the  arsenite  by  the  oxygen  of  the  air  under  the 
catalytic  influence  of  cuprous  oxide. 

In  the  absence  of  a  reducing  agent,  cuprous  oxide  in  the  presence  of 
strong  alkali  undergoes  autoxidation,  and  more  than  the  theoretical 
amount  of  oxygen  required  for  the  formation  of  cupric  oxide  is 
absorbed.  It  is  probable  that  the  excess  of  oxygen  goes  to  the 
formation  of  hydrogen  peroxide,  which  is,  however,  immediately  used 
up  in  oxidising  more  cuprous  oxide.  Autoxidation  of  cuprous  oxide 
also  takes  place  in  the  presence  of  concentrated  sulphuric  acid,  excess 
of  oxygen  being  absorbed  and  hydrogen  peroxide  formed. 

Strongly  alkaline  solutions  of  antimony  trichloride  behave  exactly 
like  arsenite  solutions,  and  the  oxidation  of  alkaline  sodium  sulphite 
and  stannous  chloride  solutions  is  also  accelerated  by  cuprous  oxide. 
In  the  latter  ca.se,  however,  only  the  theoretical  volume  of  oxygen  is 
absorbed.  On  the  other  hand,  cuprous  oxide  does  not  accelerate  the 
oxidation  of  chromic  sulphate,  potassium  nitrite,  potassium  phosphite, 
or  potassium  hypophosphite  in  alkaline  solution.  Potassium  phosphite 
and  hypophosphite  and  sodium  sulphite  are  more  readily  acted  on  by 
the  oxygen  of  the  air  in  aqueous  than  in  strongly  alkaline  solution. 

G.  S. 

Solubility  of  Precipitated  Basic  Copper  Carbonate  in 
Solutions  of  Carbon  Dioxide.  10.  E.  Fuke  {J.  Amer.  Chem.  Soc, 
1908,  30,  1366 — 1374). — In  connexion  with  a  study  of  the  eifect  of 
mine  detritus  in  irrigation  waters,  it  was  found  necessary  to  ascertain 
the  solubility  of  precipitated  basic  copper  carbonate  in  wator  containing 
varying  amounts  of  carbon  dioxide,  and  the  influence  of  certain  salts 
on  it.  Tho  precipitate  obtained  on  mixing  solutions  of  copper 
sulphate  and  sodium  carbonate  is  at  first  pale  bluish-green,  but 
gradually  loses  carbon  dioxide  and  becomes  of  a  malachito-groen 
colour.  The  latter  product  is  regarded  by  Griigor  (Abstr.,  1900,  ii, 
542)  as  the  compound  6CuO,3CO,^,4H,/).  It  has  now  been  found  that 
tho  substande  is  of  variable   composition,   and   is   so  changetl   by   the 
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action  of  carbon  dioxide  and  water  that  it  gradually  becomes  less 
soluble  iu  the  carbon  dioxide  solution.  On  repeatedly  treating  such 
precipitates  with  solution  of  carbon  dioxide  of  0"12%  strength,  they 
finally  reach  a  constant  solubility  of  about  thirty-five  parts  per  million, 
but  the  solubility  increases  with  the  concentration  of  the  carbon 
dioxide.  The  solubilities  are  but  little  changed  by  the  addition  of 
small  quantities  of  sodium  chloride  or  sulphate,  but  are  increased  by 
larger  amounts  of  these  salts.  Sodium  and  calcium  carbonates  decrease 
the  solubility  greatly,  but  calcium  sulphate  does  not  cause  a  decided 
change  in  either  direction.  E.  G. 

Resolution  of  Ytterbium  into  its  Components.  Georges 
Urbain  {Chem.  Zeit.,  1908,  32,  730). — The  author  disputes  Welsbach's 
claim  for  priority,  and  states  that  the  decomposition  products, 
neoytterbium  and  lutetium,  which  he  obtained  (Abstr.,  1907,  ii,  956) 
are  identical  with  those  of  Welsbach,  called  by  him  aldebaranium 
and  cassiopeium  (this  vol.,  ii,  591).  J.  V.  E, 

Interaction  of  Aluminium  l-Powder  and  Carbon.  Frank  E, 
"Weston  and  H.  Russell  Ellis  {Trans.  Faraday  Soc,  1908,  4,  60 — 71. 
Compare  Fichter,  Abstr.,  1907,  ii,  691). — The  interaction  of  finely- 
powdered  aluminium  and  finely-powdered  wood-charcoal,  sugar- 
chai-coal,  and  graphite  has  been  investigated.  In  all  cases,  mixtures 
could  be  prepared  which,  when  started  with  a  fuse  of  magnesium 
and  barium  peroxide,  reacted  with  vivid  incandescence,  like  the 
ordinary  thermit  reaction.  Some  mixtures,  when  raised  to  a  dull 
red  heat  in  a  closed  crucible,  reacted  vigorously  on  exposure  to 
the  air. 

In  all  cases  the  reaction  product  contained  aluminium  carbide, 
nitride,  and  oxide,  as  well  as  the  free  elements.  As  the  only 
hydrocarbon  obtained  by  the  action  of  water  or  hydrochloric  acid 
on  the  product  is  methane,  it  is  probable  that  the  only  carbide 
formed  is  Al^Cg. 

The  authors  consider  that  the  air  plays  a  prominent  part  in  the 
phenomenon,  that  the  first  action  is  the  oxidation  of  the  carbon 
to  monoxide  and  dioxide,  the  heat  given  out  starts  the  oxidation 
of  the  aluminium,  and,  finally,  the  latter  reaction  raises  the  tempera- 
ture sufficiently  to  bring  about  combination  of  the  aluminium  with 
carbon  and  nitrogen.  Among  other  reasons  in  support  of  this 
view,  it  was  found  that,  when  the  air  was  withdrawn  from  the 
mixtures  by  means  of  a  Topler  pump,  it  was  much  less  easy  to  initiate 
combination.  G.  S. 

Corrosion  of  Iron  by  Water  and  Water  Solutions.  E.  Heyn  and 
O.  Bauer  {Chein.  Zentr.,  1908,  i,  2063—2065  ;  from  Mitt.  K.  Mat.-jyruf.- 
Amt,  Gross- Lichterfelde,  1907,  26,  1—104.  Compare  Friend,  this  vol.,  ii,^ 
698). — A.  Influence  of  Oxygen  and  Carbon  Dioxide  on  the  Corrosion  of 
Iron  hy  Water  and  by  Water  Solutions. — The  rusting  was  estimated  by 
allowing  small,  weighed  wrought-iron  plates  to  rust  when  suspended 
in  Charlottenburg  conductivity  water,  or  aqueous  solutions  contained 
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in  a  glass  beaker,  and  re-weighing  them  after  removing  the  rust. 
Air  was  allowed  free  access  to  the  iron  and  water  ;  in  some  cases, 
it  was  drawn  through  the  liquid,  and  the  temperature  was  that  of  the 
ordinary  room.  The  results  obtained  support  the  conclusions  of 
Traube  (Abstr.,  1885,  1105)  and  Dunstan  (Trans.,  1905,  87,  1548), 
that  carbon  dioxide  is  not  needful,  but  the  presence  of  free  oxygen  is  a 
necessary  condition  for  the  process  of  rusting ;  also,  that  the  iron  does 
not  derive  oxygen  from  the  water,  but  from  the  atmosphere.  After 
discussing  the  conditions  that  influence  the  rate  of  rusting,  the  authors 
cite  some  experiments  which  show  that  the  addition  of  hydrogen 
peroxide  does  not  increase  the  rate  of  rusting  so  much  as  does  drawing 
air  through  the  liquid  in  which  the  iron  is  suspended. 

B.  Rusting  Influenced  by  the  Iron  being  in  Contact  with  other  Metals. 
— Copper  when  in  contact  with  the  iron  is  found  to  increase  the  rusting 
25%  when  suspended  in  conductivity  water  and  47%  in  artificially- 
prepared  sea-water.  In  contact  with  nickel,  iron  rusts  14 — 19%  more 
than  it  does  by  itself,  and  ingot-iron  in  contact  with  cast-iron  rusts 
less  readily  than  when  by  itself,  whilst  the  cast-iron  rusts  more 
readily  by  about  50%.  It  is  found  that  iron  in  contact  with  a  more 
positive  metal,  suspended  in  a  liquid  causing  rusting,  rusts  less  readily, 
and  when  in  contact  with  a  more  negative  metal,  rusting  takes  place 
more  readily  than  when  iron  is  exposed  under  similar  conditions  by  itself. 

C.  Comj^arison  of  the  Rusting  of  Various  Kinds  of  Iron  by  Water. 
— The  results  show  that  a  content  of  0"46  to  3 "08%  of  manganese  and 
0*072  to  3 '38%  of  phosphorus  has  very  little  influence  on  the  rate  of 
rusting. 

D.  Influence  of  Various  Liquids  on  the  Rusting  of  Iron  at  the  Ordinary 
Temj^erature. — It  is  found  that  very  dilute  solutions  of  simple 
electrolytes  generally  cause  iron  to  rust  moi-e  slowly  than  does  distilled 
water  alone;  with  increase  of  concentration,  however,  the  rusting 
increases,  reaching  a  maximum  and  then  decreasing  slowly.  The 
solutions  showing  maximum  activity  are  called  ''critical  solutions," 
and  generally  cause  iron  to  rust  more  readily  than  distilled  water. 
Exceptions  to  this,  however,  are  solutions  of  potassium  chloride, 
sodium  chloride,  potassium  sulphate,  sodium  hydrogeai  carbonate,  sodium 
sulphate,  calcium  chloride,  and  barium  chloride,  the  activity  of  which  is 
less  than  that  of  di.stilled  water.  Ammonium  nitrate  solution  and  a 
saturated  solution  of  diaramonium  hydrogen  phosphate  cause  iron 
to  rust,  probably  owing  to  their  decomposition,  and  thus  appear  to 
contradict  the  previous  conclusion  J  ;  the  behaviour  of  the  "critical 
sokition  "  of  diammouium  hydrogen  phosphate  is  also  abnormal. 

In  the  case  of  certain  salt  solutions  when  the  concentration  is 
increased  beyond  the  "critical  concentration,"  the  rusting  is  very 
rapidly  decreased,  until  a  concentration  is  reached  where  no  rusting 
takes  place;  such  solutions  are  called  "  limiting  solutions."  Uiam- 
monium  hydrogen  phosphate  again  behaves  in  a  distinctive  manner, 
having  a  second  limiting  concentration,  and,  finally,  in  .'<till  more 
concentrated  solutions,  iron  is  dissolved  with  liberation  of  a  gas. 

IC.  lUeclrical  I'oteiUial  between  Iron  and  Various  Liquids. — This 
section  not  being  suitable  for  abi.traction,  the  original  should  be 
consulted.  J.  V.  E. 
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Alloys  of  Iron,  Silicon,  and  Carbon.  "W.  Gontermann  {Zeitsch. 
anorg.  Chem.,  1908,  59,  373 — 413). — The  investigation  covers  that 
portion  of  the  iron-cai-bon-silicon  system  which  includes  the  components 
Fe-FcgC-FeSi.  Pure  iron-carbon  alloys  were  fused  with  silicon  in 
porcelain  tubes  in  an  atmosphere  of  purified  nitrogen.  Repeated 
melting  was  sometimes  necessary  to  ensure  homogeneity. 

Iron  containing  only  0"7%  carbon  exhibits  a  transformation  point  at 
1411°  which  appears  on  both  the  heating  and  cooling  curves,  and  does 
not  disappear  on  re-heating,  but  is  absent  from  alloys  containing  even 
a  slightly  larger  proportion  of  carbon.  Owing  to  undercooling,  alloys 
containing  3 — 4%  C  may  contain  both  structurally-free  martensite  and 
cementite.  A  hypothetical  equilibrium  curve  is  suggested  for  the 
iron-carbon  alloys,  assuming  the  existence  of  two  immiscible  liquid 
phases  above  3 — 4%  C,  one  of  which  readily  sets  free  graphite.  The 
behaviour  of  white  and  grey  cast-irons  may  be  explained  on  this 
assumption.  The  transformation  observed  at  800'^  may  be  the 
eutectoid  point  of  /3-iron  and  graphite.  Slight  modifications  are  also 
suggested  in  the  iron-silicon  diagram  (compare  Guertler  and  Tammann, 
Abstr.,  1906,  ii,  32). 

The  ternary  equilibrium  is  represented  by  projections  on  the  base  of 
the  space-model.  The  freezing  points  lie  on  two  surfaces,  on  one  of 
which  an  Fe-Q-Si  solid  solution  separates  (silicon-martensite),  and  on 
the  other  an  FegC-FeSi  solid  solution  (silicon-cementite),  the  two 
intersecting  along  a  eutectic  line.  At  lower  temperatures,  the  stable 
system  consists  of  silicon-ferrite  and  graphite,  but  the  reaction  is  slow 
and  the  development  of  heat  very  small,  so  that  the  exact  position  of 
the  curve  of  separation  of  graphite  could  not  be  determined.  The 
only  part  of  the  metastable  system  which  could  be  satisfactorily 
followed  was  the  eutectoid  line  between  silicon-ferrite  and  silicon- 
cementite  (silicon-pearlite).  Alloys  consisting  of  unsaturated  silicon- 
martensite  undergo  the  metastable  change  on  cooling  under  the  con- 
ditions adopted,  whilst  saturated  silicon-martensite,  or  a  mixture  of 
this  with  silicon-cementite,  sets  free  graphite  (stable  change)  if  the 
silicon-content  exceeds  1%.  Silicon-cementite  containing  more  than 
20%  Si  does  not  undergo  transformation  in  the  solid  state. 

C.  H.  D. 

The  Thomas  Steel  Process.  F.  Wust  and  L.  Laval  {Metallurgies 
1908,  5,  431—462,  471— 489).— The  relative  rate  of  oxidation  of  the 
various  elements  pi'esent  in  pig-iron  during  the  Thomas  basic  steel 
process  has  been  studied  experimentally.  From  8  to  10%  of  iron  is 
lost  during  oxidation,  mostly  during  the  last  stage  of  the  process, 
when  the  last  ti'aces  of  phosphorus  are  being  removed.  This  increases 
with  rise  of  temperature,  the  tendency  of  iron  to  oxidise  increasing 
more  rapidly  with  temperature  than  that  of  phosphorus.  The  con- 
ditions are  not  altered  by  drying  or  heating  the  air  supply.  Curves 
are  given  showing  the  change  in  composition  of  metal  and  slag  during 
the  process. 

The  changes  in  structure  of  the  alloys  are  illustrated  by  photo- 
micrographt-.  The  original  phosphoretic  iron  contains  crystals  of 
cementite  and  martensite  and  a  ternary  cementite-martensite-phosphide 
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eutectic,  as  well  as  well-formed  crystals  of  sulphide.  With  progressive 
elimination  of  carbon,  the  ternary  eutectic  is  replaced  by  a  binary 
martensite-phosphide  eutectic.  C.  H.  D. 

Dissociation  Pressures  of  Ferric  Oxide.  Percy  T.  Walden 
(/.  Amer.  Chem.  Soc,  1908,  30,  1350— 1355).— Determinations  of 
the  dissociation  pressures  of  ferric  oxide  have  been  made  at  tempera- 
tures between  1100°  and  1400°.  At  1350°,  the  pressure  is  approxi- 
mately equal  to  that  of  the  oxygen  in  the  air.  Ferrosoferric  oxide 
does  not  show  any  dissociation  pressure  at  1350°. 

By  heating  cuprous  oxide  with  ferric  oxide,  Stahl  {Afetallurgie,  1907, 
4,  688)  obtained  a  strongly  magnetic  prodvict,  and  concluded  that  the 
following  reaction  had  occurred:  Cu^O -f- SFe^Og  =  2CuO -h  2Fe304.  It 
is  now  shown  that  this  magnetic  substance  was  probably  the  compound 
CuFcgO^  described  by  List  (Abstr.,  1879,  13).  It  is  probable  that 
there  is  another  magnetic  double  oxide  of  iron  and  copper  which  has 
not  yet  been  described,  and  work  on  this  and  similar  substances  is  in 
progress.  E.  G. 

Ferrinitrososulphides.  Livio  Cambi  {Atti  R.  Accad.  Lincei, 
1908,  [v],  720—724). — A  theoretical  paper  in  which  facts  already 
abstracted  (Abstr.,  1907,  ii,  960  ;  this  vol.,  ii,  41,  288)  are  discussed 
at  length  with  particular  reference  to  the  views  of  Bellucci  and 
Cesaris  (Abstr.,  1907,  ii,  29,  472;  this  vol.,  ii.  111,  499,  593). 

W.  A.  D. 

Gases  Occluded  in  a  Special  Nickel  Steel.  G.  Belloc  {Compt. 
rend.,  1908,  147,  244—245.  Compare  this  vol.,  ii,  108).— The 
proportion  and  natuie  of  the  gases  occluded  by  a  nickel  steel  containing 
about  45%  of  nickel  and  0'15%  of  carbon  have  been  determined  by  the 
method  described  previously.  The  occluded  gases  consist  of  carbon 
monoxide  and  dioxide,  hydrogen,  and  nitrogen,  the  first  being 
completely  evolved  below  520°,  whilst  the  last  only  commences  to  be 
evolved  above  this  temperature.  Different  results  are  obtained 
according  as  the  steel  is  in  the  form  of  wire  or  shavings.  In  the  latter 
case,  the  total  gas  evolved  is  3-5  times  the  volume  of  the  alloy ;  the 
curve  obtained  by  plotting  the  variation  of  the  volume  of  the  gas 
evolved  with  the  temperature  (dvjdt)  against  the  temperature  {t)  is 
sensibly  parallel  to  the  temperature  axis,  and  the  proportion  of  carbon 
monoxide  increases  up  to  75%,  whilst  the  maximum  amount  of  hydrogen 
is  evolved  at  540°,  above  which  the  volume  of  hydrogen  produced 
gradually  decreases.  With  the  wire  the  total  volume  of  gas  evolved 
is  ten  times  that  of  the  metal ;  the  curve  (in  i,  dvjdt)  exhibits  well- 
defined  maxima  at  540°  and  830°,  and  tlie  variations  in  composition  of 
the  gas  are  no  longer  gradual ;  thus  at  540°  a  minimum  pi-oportion  of 
carbon  monoxide  and  a  maximum  of  hydrogen  are  observed,  whilst 
above  tliis  temperature  the  carbon  monoxide  increases  somewhat 
irregularly.  The  mean  proportion  of  hydrogen  is  greater  than  from 
the  shavings. 

This  alloy  belongs  to  the  type  termed  by  Guillaume  "  reversible," 
the  limits  of  its  gradual  transformation  being  350°  and  400°.  The 
greater  part  of  the  gases  is  evolved  wliile  the  iron  is  in  the  y  state  and 
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the  nickel  in  the  ^-state,  from  which  would  be  expected  a  gradual 
alteration  in  the  composition  and  volume  of  the  gas  evolved.  The 
latter  is  the  case  with  shavings,  and  the  different  behaviour  of  the 
wire  indicates  an  alteration  in  its  molecular  state.  The  difference  in 
absolute  volumes  of  the  gas  evolved  from  shavings  and  from  wire 
can  be  explained  either  by  (1)  unequal  distribution  in  the  ingot,  or  (2) 
large  mechanical  loss  of  occluded  gas  in  turning,  or  (3)  absorption  of 
gas  during  the  manufacture  of  the  wire.  E.  H. 

Action     of    Arsenic     Chloride     and     Arsenic     on     Cobalt. 

F.  DuCELLiEZ  {Comjit.  rend.,  1908,  147,  424— 426).— By  the  action  of 
arsenic  chloride,  metallic  cobalt  is  transformed  into  a  mixture  of 
chloride  and  arsenide,  the  composition  of  the  latter  ranging  from  CoAsg 
to  CogAsg  according  as  the  temperatm^e  of  the  reaction  is  increased. 
When  mixtures  of  arsenic  chloride  with  cobalt  or  alloys  of  arsenic  and 
cobalt,  or  mixtures  of  arsenic  and  cobalt  (both  components  being 
powdered),  are  heated  in  an  inert  atmosphere  (hydrogen  or  carbon 
monoxide),  or  when  powdered  cobalt  is  heated  in  a  current  of  hydrogen 
containing  arsenic  vapour,  the  following  results  are  obtained. 
Between  800°  and  \iQ(f,tricobaltdiarsenide,Qo^K^.^,  is  formed,  and  above 
1000"  is  obtained  as  brilliant  ingots,  D''  7"82,  which  lose  arsenic  about 
1400°.  From  600°  to  800°,  cobalt  or  the  arsenide,  C03AS2,  is  converted 
into  cobalt  arsenide,  Co  As,  a  grey,  crystalline  powder,  D''  7*62,  which 
tarnishes  slightly  in  the  air,  and  when  heated  in  a  current  of  hydi'ogen 
commences  to  lose  arsenic  at  800°  without  melting.  At  400 — 600°, 
the  final  product  contains  65 "6%  of  arsenic  corresponding  with  the' 
composition  CogASg ;  it  has  D°  7"35,  and  commences  to  decompose 
at  600°.  Below  400°,  the  preceding  compound  is  slowly  transformed 
into  smaltine,  CoAsg,  which  is  not  directly  obtained  at  these  tempera- 
tures by  the  action  of  arsenic  trichloride  on  cobalt.  The  product  is  a 
grey  powder,  D^  6 "97,  oxidised  by  the  air,  and  decomposed  slightly  above 
400°.  In  the  experiments  above  600°,  a  little  arsenic  is  set  free,  the 
amount  increasing  with  the  temperature.  In  the  first  two  series  of 
experiments,  after  the  arsenide  is  formed,  continued  action  of  arsenic 
chloride  results  in  the  formation  of  cobalt  chloride  and  liberation  of 
arsenic,  the  weight  of  the  compound  diminishing.  In  the  last  two 
cases,  arsenic  is  not  deposited  or  cobalt  chloride  formed  after  the 
production  of  CogAsg  or  CoAsg. 

The  compound  CogAsg  can  also  be  prepared  by  reducing  cobalt 
arsenate  or  arsenite  with  hydrogen  at  900° ;  the  heat  developed, 
volatilising  part  of  the  arsenic,  prevents  the  formation  of  cobalt 
arsenide,  CoAs. 

The  arsenides  described  are  non-magnetic,  and  their  densities  are 
much  higher  than  those  found  by  calculation  for  mixtures.  They  are 
violently  attacked  by  chlorine,  oxygen,  and  sulphur,  readily  dissolved 
by  nitric  acid  and  aqua  regia,  and  slowly  attacked  by  fused  alkalis 
and  alkali  carbonates,  but  hot  concentrated  hydrochloric  acid  has 
very  little  action,  and  sulphuric  acid  still  less.  E.  H. 

Alloys  of  Cobalt  with  Tin,  Antimony,  Lead,  Bismuth, 
Thallium,  Zinc,  Chromium,  and  Silicon.  Kurt  Lewkonja 
{Zeitsch.  anorg.  Chem.,  1908,  59,  293— 345).— Freezing-point   curares 
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of  mixtures  of  the  metals  have  been  obtained  and  the  micro- structure 
of  the  solidified  products  examined. 

Cobalt  and  tin  are  miscible  in  all  proportions  in  the  liquid  condition. 
The  compounds  Co^Sn,  m.  p.  1151°,  and  CoSn,  which  melts  with 
decomposition  at  943°  and  undergoes  a  polymorphic  change  at  526°, 
are  formed.  In  the  solid  conditioo,  the  maximum  amount  of  tin 
dissolved  by  cobalt  is  3 '5%. 

Cobalt  and  antimony  are  completely  miscible  in  the  liquid  state. 
The  compounds  CoSb,  m.  p.  1191°,  and  CoSb.-,,  which  melts  with 
depomposition  at  879-5°,  are  formed.  In  the  solid  state,  antimony  is 
soluble  to  the  extent  of  12-5%  in  cobalt. 

Cobalt  and  lead  are  partly  miscible  in  the  liquid  state ;  molten  alloys 
containing  more  than  3%  or  less  than  99%  of  cobalt  cannot  be  obtained. 
Neither  compounds  nor  mixed  crystals  are  formed  in  the  solid  state. 

The  behaviour  of  cobalt  and  bismuth  is  similar  to  that  of  cobalt 
and  lead,  the  limits  of  miscibility  in  the  liquid  state  being  represented 
respectively  by  6%  and  93%  of  cobalt. 

Cobalt  and  thallium  are  only  slightly  miscible  both  in  the  liquid 
and  solid  state,  and  there  is  no  evidence  of  the  formation  of  definite 
compounds. 

Cobalt  and  zinc  yield  mixed  crystals  when  the  percentage  of  cobalt 
in  the  fused  mass  varies  from  0"5  to  18"5.  The  saturated  mixed  crystals 
contain  13 "4%  cobalt.  Evidence  has  also  been  obtained  of  the  forma- 
tion of  a  compound  CoZn^. 

Cobalt  and  chromium  are  miscible  in  all  proportions  both  in  the 
liquid  and  solid  state.  The  minimum  temperature  at  which  crystal- 
lisation commences  is  about  1320°,  the  composition  of  the  fused  mass 
corresponding  with  47%  chromium.  Alloys  containing  from  30 — 100% 
chromium  undergo  a  change  of  structure  at  1226°.  The  homo- 
geneous mixed  crystals  which  are  primarily  formed  in  the  cooling 
process  are  transformed  at  this  temperature  into  two  different 
kinds  of  crystals,  which  are  readily  distinguished  after  electrolytic 
etching. 

Cobalt  and  silicon  are  completely  miscible  in  the  liquid  condition. 
In  the  solid  state,  the  miscibility  is  confined  to  alloys  containing  less 
than  7"5%  or  more  than  91%  silicon.  Five  compounds  are  formed  : 
Co,Si,  m.  p.  1327°  ;  CoSi,  m.  p.  1393°  ;  CoSi.,,  m.  p.  1277°;  CoSig,  m.  p. 
1 3U7°,  and  Co^Sig,  which  is  formed  in  the  solid  state  from  the 
compounds  CogSi  and  CoSi. 

Measurements  of  the  magnetic  permeability  of  the  alloys  and 
the  temperatures  at  which  the  magnetic  qualities  undergo  changes 
have  been  made. 

The  paper  concludes  with  a  discussion  of  the  relationships  between 
the  metals  iron,  cobalt,  and  nickel  on  the  l)asis  of  the  freezing-point 
diagrams  of  their  principal  alloy.s.  A  table  is  given  showing  the 
miscibility  in  the  liquid  states  and  the  compounds  formed  in  each 
case.  The  data  show  that  in  the  liquid  as  well  as  in  the  solid  state, 
the  miscibility  of  nickel  with  other  metals  is  greater  than  that  of 
cobalt,  which  in  its  turn  is  greater  than  that  of  iron.  Nickol  also 
yields  the  greatest  number  of  compounds,  and  iron  the  smallest 
nnrober,  H.  M,  D. 
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Cobalt-Tin  Alloys.  S.  F.  Sciiemtschusciiny  and  S.  W.  Belynsky 
(Zeitsch.  anorg.  Chem.,  1908,  59,  364 — 370.  Compare  Lewkonja, 
preceding  abstract). — The  alloys  formed  by  cobalt  and  tin  have  been 
studied  by  an  investigation  of  the  cooling  curves  of  molten  mixtures 
containing  different  proportions  of  the  two  metals,  and  an  examination 
of  the  micro-structure  of  the  solidified  products.  The  freezing-point 
diagram,  constructed  from  the  experimental  data,  shows  the  existence 
of  five  curves.  Two  compounds,  COgSn  and  CoSn,  are  indicated. 
The  former  corresponds  with  a  maximum  freezing  temperature  of 
1171°,  the  latter  being  characterised  by  a  transition  point  at  927°. 
Above  515°,  CoSn  separates  out  in  a-crystals,  and  below  in  /3-crystaIs. 
The  curves  for  the  compounds  are  limited  by  eutectic  points  at  229° 
and  1112°.  The  eutectic  alloy  corresponding  with  229°  contains  less 
than  1  atom  %  of  cobalt,  and  that  corresponding  with  1112°,  79"5 
atom  %  of  cobalt.  The  two  compounds  are  much  harder  than 
either  of  the  components.  The  compound  CojSn  is  magnetic ;  CoSn 
has  no  magnetic  properties  either  in  the  a-  or  the  ;8-modification. 

H.  M.  D. 


Phosphorus  Compounds  of  Nickel.  IST.  Konstantinofp  (/. 
Buss.  Fhys.  Chem.  Soc,  1908,  40,  742— 752).— The  freezing-point 
curve  of  nickel-phosphorus  alloys  indicates  that,  when  melted  together, 
nickel  and  phosphorus  form  the  compounds  Ni^Pg  and  NigP,  the  former 
of  which  exists  in  two  modifications  ;  the  y8-form,  which  is  stable  at 
high  temperatures,  is  transformed  into  the  a-form  at  1025°.  At  lower 
temperatures  there  exist  also  the  compound  NigP,  and  another,  richer 
in  phosphorus  than  NigP.  With  NigP,  the  yS-modification  of  NigP.^ 
forms  solid  solutions,  the  limiting  concentration  of  which  corresponds 
with  about  18%  of  phosphorus  by  weight  (29-5  atomic  %).  These 
solid  solutions  decompose  into  the  a-form  of  Ni^P,  and  Ni^P  at 
1000°.  "^        T.  H^  P. 


Action  of  Arsenic  Trichloride  on  Nickel  and  the  Arsenico- 
nickels.  Emile  Vigouroux  (ComjH.  rend.,  1908,  147,  426—428). — 
Powdered  reduced  nickel,  when  heated  in  arsenic  chloride  vapour,  is 
not  attacked  below  400°.  Between  400°  and  600°,  it  is  converted  into 
nickel  chloride  and  a  compound  having  a  composition  corresponding 
with  NiAs.  The  same  compound  is  formed  at  600°  to  800°,  but  at 
800 — 1400°  the  product  consists  of  NigAso. 

By  heating  a  mixture  of  powdered  nickel  and  arsenic  in  an 
atmosphere  of  hydrogen,  or  by  heating  the  metal  in  arsenic  vapour,  a 
series  of  arsenico-nickels  is  readily  obtained.  These  contain,  when 
prepared  at  300—400°,  72%  of  arsenic ;  at  400—600°,  65%  of  arsenic  ; 
at  600—800°,  56%  of  arsenic  ;  above  800°,  46%  of  arsenic,  whilst  an 
arsenide  containing  39%  of  arsenic  is  obtained  by  treating  alloys 
containing  11 — 38%  with  dilute  sulphuric  acid  and  separating  with  a 
magnet.  On  heating  with  arsenic  chloride  vapour,  these  arsenico- 
nickels  tend  to  form  NiAs  at  400 — 800°  by  absorption  or  loss  of 
arsenic,  whilst  at  800 — 1400°  the  resulting  compound  is  Ni3As2. 

The  arsenide  NiAs,  identical  with  the  natural  nickeline,  has  a  red 
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colour,  and,  according  to  the  temperature  of  preparation,  is  obtained  as 
a  powder,  composed  of  small  crystals  with  a  metallic  lustre,  or  as  a 
slightly  fritted  mass,  C  7-57. 

The  arsenide  NigAsg  (also  obtained  by  Wohler,  Ann.  Ckim.  Phys., 
1832,  [ii],  51,  208  ;  by  Descamps,  Abstr.,  1878,  705,  and  by  Granger 
and  Didier,  Abstr.,  1900,  ii,  349)  is  a  grey,  pulverulent  substance 
Avith  a  metallic  lustre,  which  melts  at  1000°,  giving  a  hard,  brilliant 
silver-white  ingot,  which  readily  bi"eaks  into  lamellse,  D°  7"86. 

The  arsenide  NiAs  commences  to  lose  arsenic  at  100°,  being 
converted  into  NigAsg,  which  is  very  stable,  and  is  only  slightly 
decomposed  at  1400°.  Oonversely,  when  heated  in  an  atmosphere 
of  hydrogen  at  decreasing  temperatures  in  the  presence  of  arsenic, 
these  two  compounds  absorb  the  latter,  giving,  finally,  below 
400°  a  grey  powder  having  the  composition  NiAs^,  identical  with 
rammelsbergite. 

The  arsenides  are  attacked  by  heated  chlorine,  oxygen,  or  sulphur 
vapour.  They  are  rapidly  dissolved  by  nitric  acid  and  aqua  regia, 
are  vei^y  slightly  attacked  by  hydrochloric  and  sulphuric  acids,  are 
decomposed  by  fused  potassium  chlorate  and  nitrate,  but  are  only 
slowly  attacked  by  alkalis  or  alkali  cai-bonates.  E,  H. 

Some  Alloys  of  Chromium  and  Manganese.  G.  Hindeichs 
{Zeitsch.  anorg.  Chem.,  1908,  59,  414 — 449). — Aluminothermic 
chi'omium  and  aluminium  were  used.  Chromium  is  veiy  viscous  at 
its  melting  point,  and  requires  to  be  heated  more  strongly  to  yield 
uniform  alloys ;  magnesia  crucibles  are  therefore  necessary.  When  a 
carbon  electric  furnace  is  used,  some  carbon  is  always  absorbed  by 
the  chromium,  owing  to  the  passage  of  gas  through  the  porous 
magnesia. 

The  freezing  point  of  chromium  (1550°)  is  lowered  by  the  addition 
of  tin  up  to  10%,  mixed  crystals  being  formed  up  to  6%  Sn.  Beyond 
this,  two  liquid  layers  are  formed,  one  of  which  is  practically  pure 
tin. 

Chromium  and  copper  are  only  miscible  to  a  small  extent  in  the 
liquid  state,  but  the  emulsion  formed  does  not  separate  readily  into 
two  layers. 

Liquid  chromium  and  silver  are  also  only  partly  miscible.  The 
addition  of  5%  Ag  lowers  the  freezing  point  of  chromium  by  50°.  Solid 
solutions  are  not  formed. 

Molten  zinc  dissolves  chromium  to  some  extent ;  molten  cadmium 
not  at  all. 

The  addition  of  27%  of  lead  lowers  the  freezing  point  of  chromium 
by  80° ;  alloys  richer  in  lead  separate  into  two  layers,  one  of  which  is 
pure  lead. 

The  preparation  of  alloys  of  chromium  and  aluminium  is  diilicult, 
owing  to  oxidation  and  to  the  action  of  aluminiuni  on  the  magnesia 
crucible  at  the  high  tompcrature  necessary.  It  is  better  to  {»repare 
them  by  the  ignition  of  a  mixture  of  aluminium,  chromium  oxide,  and 
])otassium  dichromato.  IJetweon  0';,'>  and  55%  Cr,  the  liquid  forms  two 
layers,  and  there  appeal's  to  bo  a  compound  of  the  formula  Cr„Al,  the 
molting  point  of  which  lies  much  above  1600°. 
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Manganese  and  silver  form  immiscible  liquids  from  30%  to  90%  Mn, 
and  do  not  form  solid  solutions. 

Manganese  and  aluminium  form  two  compounds,  probably  MugAl 
and  MnAlg,  both  of  which  form  mixed  crystals.  Alloys  containing 
between  57%  and  86%  Al  separate  into  two  liquid  layers. 

Tammann's  rule  (Abstr.,  1907,  ii,  445)  is  confirmed,  that  the 
element  with  the  higher  m.  p.  takes  up  more  of  that  with  the  lower 
m.  p.  to  form  mixed  crystals  than  conversely.  C.  H.  D, 

Sodium  Chromisilicates.  Zygmunt  Weyberg  {Centr.  Min.,  1908, 
519 — 523). — By  fusing  a  mixture  of  silica,  sodium  carbonate,  and 
chromic  oxide  with  a  large  excess  of  sodium  chloride,  a  dark  green, 
crystalline  powder  having  the  composition 

6Si02,3Cr203,2Na20 
was  obtained ;  the  crystals  are  orthorhombic  and   strongly  pleochroic. 
A  mixture  of  sodium  metasilicate,  chromic    hydroxide,  and  excess  of 
sodium  chloride  gave  rhombic  crystals  with  the  composition 

llSi02,2Cr203,5Na20; 
and   a  mixtux'e   of  ammonium   dichromate,   sodium  metasilicate,   and 
sodium  chloride  gave  the  product  95Si02,2Cr203,3]S'a20  in  tridymite- 
like  crystals. 

The  compounds  obtained  when  chromium  takes  the  place  of 
aluminium  or  iron  in  these  experiments  are  thus  of  quite  a  different 
type  (Abstr.,  1906,  ii,  23,  91,  865).  When  the  sodium  salts  are  re- 
placed by  salts  of  other  alkali  or  alkaline  earth  metals,  no  definite 
results  were  obtained.  "With  lithium  salts,  olivine-like  crystals  of 
lithium  ortho-silicate,  Li^SiO^,  were  formed,  L.  J.  S. 

Treatment  of  Pitchblende  Residue.  Ludwig  Haitinger  and 
Karl  Ulrich  {Monatsh.,  1908,  29,  485— 496).— The  paper  deals 
with  the  working  up  of  the  radioactive  residue  (10,000  kilograms)  from 
30,000  kilograms  of  pitchblende  containing  53'4%  UgOg.  The  opera- 
tions, which  occupied  two  years,  are  the  following  :  The  residue  is 
heated  for  a  working  day  with  half  its  weight  of  sodium  hydroxide 
(25%  solution).  After  washing  away  the  greater  part  of  the  soluble 
sulphates,  the  residue  is  digested  on  the  water-bath  with  one  and  a-half 
times  its  weight  of  hydrochloric  acid  (1:1),  and  then  washed  with 
water.  The  hydrochloric  acid  extract  is  practically  free  from  radium, 
but  contains  the  bismuth-polonium  and  the  actinium.  The  residue  is 
next  heated  with  half  its  weight  of  sodium'  carbonate  (25%  solution, 
free  fi^om  sulphate),  whereby  a  great  part  of  the  radium  sulphate  is 
converted  into  the  carbonate ;  the  mass  is  washed  until  free  from 
soluble  sulphates,  and  treated  with  pure  hydrochloric  acid.  After 
three  such  treatments  with  sodium  carbonate,  &c.,  the  final  residue  is 
practically  free  from  radium,  as  also  are  the  sodium  carbonate  extracts 
and  the  aqueous  washings.  The  hydrochloric  acid  extracts,  contain- 
ing all  the  radium,  are  treated  with  sulphuric  acid ;  the  precipitated 
sulphates  of  lead,  metals  of  the  alkaline  earths,  and  of  the  rare  earths 
in  the  form  of  double  sulphates,  are  heated  repeatedly  with  an  excess 
of  concentrated  sodium  carbonate.  The  conversion  of  the  sulphates 
into  the  carbonates  is  never  complete,  and  therefore,  after  extracting 


858  ABSTRACTS   OF   CHEMICAL   PAPERS. 

the  mass  with  hydrochloric  acid,  the  residue  is  boiled  with  water  to 
remove  the  lead  chloride  (which  is  purified  by  recrystallisation  and 
utilised  for  the  preparation  of  radioactive  lead)  and  then  added  to  the 
next  batch  of  crude  sulphates.  The  hydrochloric  acid  solution,  con- 
taining the  radium,  is  freed  from  lead  by  hydrogen  sulphide,  evapor- 
ated to  dryness,  and  the  greater  part  of  the  calcium  chloride  extracted 
by  concentrated  hydrochloric  acid.  The  resulting  ci"ude  chloride,  con- 
taining radium  and  barium,  and  also  strontium,  calcium,  and  small 
amounts  of  other  substances,  weighs  20  kilograms  in  a  moist  state ; 
the  least  soluble  constituent  is  the  radium  chloride.  By  repeated 
fractionation,  it  is  separated  into  two  parts,  one  (2  kilograms)  contain- 
ing nearly  all  the  radium,  and  the  other  (11  kilograms)  containing  very 
little.  The  smaller  part  is  again  fractionated  until  the  first  crop  of 
crystals  is  reduced  to  9  grams.  This  crop  is  dissolved,  freed  from  a 
little  impurity  by  hydrogen  sulphide,  and  separated  in  silica  vessels 
into  four  subsidiary  fractions  and  one  "  final "  fraction,  on  which  a 
determination  of  the  atomic  weight,  by  Richard's  method  for  barium, 
gave  the  value  225,  whilst  the  activity  number  was  27'2  x  10^.  The 
activity  numbers  of  the  four  subsidiary  fractions  are  17*0  x  10*^,  6"1  x  10*^, 
2  5  X  10*',  and  3"1  x  IC'  respectively.  The  total  calculated  amount  of 
radium  corresponds  with  3'536  grams  of  anhydrous  radium  chloride  of 
activity  27-2  x  lO*^. 

A  portion  of  the  crude  barium  was  converted  into  the  bromide,  from 
which  a  "  final  "  fraction  of  radium  bromide  was  obtained.  It  weighed 
0"5  gram,  and  after  a  year  the  weight  had  deci'eased  to  0-389  gram. 
It  was  examined  by  Brill,  who  found  that  it  lost  5 '4%  in  weight  when 
heated,  gained  17*2%  when  heated  in  a  current  of  hydrogen  bromide, 
and  contained  0'1792  gram  of  radium.  The  fact  that  radium  bromide 
loses  bromine  by  keeping  is  not  generally  known.  0.  S. 

Physicochemical  Researches  on  Tin.  VII.  Ernst  Cohen  {Zeifsch 
phi/sikal.  Chem.,  1908,  63,  625—634.  Compare  Abstr.,  1900,  ii,  83, 
212,  408;  1901,  ii,  106,  244;  1904,  ii,  567;  1905,  ii,  168).— Since  the 
publication  of  the  author's  earlier  papers,  numerous  cases  of  the 
corrosion  of  coins,  organ-pipes,  aAd  other  articles  made  of  tin,  due  to 
partial  conversion  into  the  grey  modification,  have  come  to  light. 
Photographs  of  a  numlier  of  these  articles  are  reproduced. 

A  large  quantity  of  grey  tin  having  been  put  at  the  disposal  of  the 
author,  the  transition  temperature  has  been  determined  with  greater 
accuracy  than  heretofore.     It  is  found  to  lie  very  close  to  18°. 

J.  C.  P. 

An  Alloy  of  Thorium  and  Nickel.  HfeoouARD  Ciiauvenet 
{Bull.  Acad.  roy.  Belg.,  1908,  684 — 685). — Moissan  and  Honigschmidt 
(Abstr.,  1906,  ii,  678),  attempting  to  prepare  metallic  thorium  by 
reducing  potassium  thorium  chloride  or  thorium  chloride  with  metallic 
sodium,  obtained  a  metal  containing  10 — 25%  of  tlioria.  The  author, 
using  lithium  instead  of  sodium,  and  heating  in  a  nickel  boat,  failed 
to  prepare  pure  thorium,  but  obtained  an  alloy  of  thorium  and  nickel 
in  the  form  of  either  grey  lamoll.'e  or  a  black  pyrophoric  powder. 
The  analysis  of  this  agrees  with   the   formula  ThjNi.     The  alloy  in- 
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variably  contains  10%  of  thorium  oxide.  The  pyrophoric  variety 
inflames  spontaneously  either  when  powdered  in  a  mortar  or  when 
di'ied  in  an  oven  at  115°.  It  does  not  give  nickel  carbonyl  when 
heated  in  carbon  monoxide  at  60°,  whilst  at  400°  the  gas  is  decom- 
posed with  depositions  of  carbon.  The  alloy  is  non-magnetic,  and  is 
rapidly  dissolved  by  hydrochloric  acid.  E.  H. 

Rapid  Preparation  of  Antimony  Pentasulphide  (Golden 
Sulphide).  Albert  Sartorius  {Chem.  Zentr.,  1908,  i,  2130 — 2131  ; 
from  Apoth.  Zeit.,  1908,  23,  342— 343).— The  usual  method  of 
preparing  Schlippe's  salt  is  to  boil  antimony  trisulphide  and  sulphur 
with  sodium  hydroxide  one  and  a-half  to  two  hours,  when,  theoretically, 
sodium  sulphantimonate  and  sodium  meta-antimonate  should  be  formed, 
If,  however,  the  process  is  stopped  after  one-quarter  of  an  hour's  boiling, 
it  is  found  that  scarcely  any  of  the  antimony  trisulphide  has  been 
acted  on,  the  reaction  that  takes  place  being  expressed  by  6NaOH.-f- 
4S  =  2Na2S  -f-  Na2So03  +  SH^O.  To  avoid  this  formation  of  thiosulphate, 
the  author  adds  the  mixture  of  antimony  trisulphide  and  sulphur  to 
the  boiling  sodium  hydroxide  solution,  in  small  portions  at  a  time. 
Under  these  conditions,  the  reaction  proceeds  according  to  the  following 
equation  :  4(8^83  +  2S)  -f-  18NaOH  -  SNagSbS^  -I-  3NaSb03  -f-  9H2O,  and 
in  a  shorter  time  a  larger  yield  of  Schlippe  salt  of  a  better  quality 
is  obtained.  J.  V.  E. 

Thioantimonates  of  Alkali  Metals.  II.  A.  D.  Donk  {Chem. 
Weekblad,  1908,  5,  629—645.  Compare  Donk,  this  vol.,  ii,  763).— 
From  mixtures  of  the  corresponding  alkali  thioantimonates  with 
methyl  alcohol  and  water,  the  following  hydrated  salts  have  been 
isolated  :  Na3SbS4,9H20  (at  0°  and  30°)  and  K3SbS„9H20  (at  15°). 
Similar  mixtures  of  alkali  thioantimonates  with  the  corresponding 
hydroxides  and  water  yielded  the  following  hydrated  salts  : 

NagSbS^.gH.O ; 
Na3SbS4,9H20-fNaOH,H20;    NaOH.H^O    (at   30°);    KgSbS^.SH,© ; 
K.SbS^SHgO;    KgSbS^;    KgSbS^ -f  KOH.HgO  ;    KOH.HgO  (at  30°); 
(NHJ.,SbS^.4H.,0  (at  30°);  LiOH,H20  ;  Li3SbS4,10H2O  +  LiOH,H,O  ; 
Li3SbS4,10H2O"(at  30°).  A.  J.  W. 

Dissolution  of  Metallic  Gold  in  Hydrochloric  Acid  in 
Presence  of  Various  Organic  Substances.  N.  D.  Averkieff 
(/.  Buss.  Phys.  Chem.  Soc,  1908,  40,  840— 859).— Metallic  gold 
dissolves  in  hydrochloric  acid  in  presence  of  the  following  compounds, 
which  are  arranged  in  decreasing  order  of  effectiveness :  methyl 
alcohol,  amyl  alcohol,  chlorofoi^m,  ethyl  alcohol,  chloral  hydrate, 
phenol,  sucrose,  glycerol,  trioxymethylene,  formaldehyde.  The  dis- 
solution takes  place  slowly  at  the  ordinary  temperature,  but  much 
more  rapidly  on  heating,  the  time  of  heating  having  but  little  effect 
on  the  rate  of  solution.  In  some  cases  it  was  found  that  the  solution 
of  the  gold  was  accelerated  by  increasing  the  amounts  of  acid  and 
organic  substance. 

The  residues  obtained  by  evaporating  these  solutions  on  a  water- 
bath  give  metallic  gold  on  ignition,  the  loss  on  ignition  differing  from 
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that  observed  with  AuCIg,2H20  (loss,  51 -e^).  Thus,  with  chloroform, 
this  loss  is  45"63  ;  with  methyl  alcohol,  60*3  ;  with  phenol,  65-08  ; 
with  ethyl  alcohol,  78"0;  with  trioxymethylene,  85'1,  and  with  amyl 
alcohol,  85-01%. 

The  results  obtained  indicate  the  existence  of  new  compounds  and 
reactions  of  gold,  which  are  being  further  studied.  T.  H.  P. 

Complex  Gold  Sulphites.  Arthur  Rosenheim,  Julian  Hertz- 
MANN,  and  Max  Pritze  {Zeitsch.  anorg.  Chem.,  1908,  59,  198 — 202). — 
Two  complex  sulphites  of  tervalent  gold,  K5[Au(S03)4],5H20  and 
Naj[Au(S03)4],14H20,  'tv ere  obtained  in  slender,  deep  yellow  needles  by 
the  action  of  the  corresponding  alkali  hydrogen  sulphites  on  a  solution 
of  auric  chloride  in  just  sufficient  alkali  to  form  a  clear  solution.  The 
compounds  are  stable  in  cold  alkaline  solution,  but  soon  decompose  in 
neutral  or  acid  solution.  On  heating,  the  yellow  alkaline  solutions 
become  colovirless,  and  probably  contain  univalent  gold,  but  no  definite 
compounds  could  be  isolated. 

When  a  concentrated  solution  of  gold  chloride  is  added  drop  by 
drop  to  a  solution  of  ammonium  sulphite  containing  excess  of  ammonia, 
and  the  solution  is  gently  warmed,  it  becomes  colourless,  and  the 
compound,  Au3(803)2,4NH3,4H20,  separates  in  colourless,  lustrous 
leaflets.  Similarly,  from  a  solution  of  potassium  sulphite  to  which 
excess  of  ammonia  has  been  added,  the  compound 

Au(S03)3K^,2NH3,2H20 
is    obtained    in   colourless    needles.       The    constitution   of    these   two 
compounds  has  not  been  established.  G.  S. 

Nature  of  Palladium-Lead  Alloys.  Nicolai  A.  Pushin  and 
N.  P.  Pashsky  {J.  Riiss.  Phys.  Chem.  Soc,  1908,  40,  826—829).— 
The  authors  have  prepared  a  number  of  alloys  of  palladium  and  lead 
by  melting  the  metals  in  a  mixture  of  lithium  chloride  with  either  potass- 
ium chloride  or  barium  chloride.  The  potentials  of  the  various  alloys 
were  measured  by  means  of  a  Pb  |  A'-Pb(N03)2  I  alloy  element  (compare 
Pushin,  Abstr.,  1907,  ii,  325).  All  the  alloys  containing  less  than 
33%  (atom.)  of  palladium  have  a  potential  practically  identical  with 
that  of  pure  lead,  whilst  those  containing  more  than  33%  (atom.)  of 
palladium  give  with  pure  lead  a  P.D.  of  more  than  600  millivolts. 
Alloys  of  the  latter  class  give  at  first  a  P.D.  of  350 — 400  millivolts, 
which,  however,  increases  rapidly  at  the  commencement  and  more 
slowly  later,  approaching  asymptotically  the  value  605 — 640  millivolts, 
which  value  persists  for  eight  to  ten  hours.  The  potential  of  pure 
palladium  also  changes  in  the  course  of  time,  the  element 

Pb  I  iV'-Pb(N03)2  I  Pd 
having  at  first  a  P.D.  of  760  millivolts  ;   after  two  hours,  the  value 
880  millivolts  is  reached,  and  after  a  further  three  hours,  this  begins  to 
diminish  slowly  until   600  millivolts  is   reached.     The  above  results 
prove  clearly  the  existence  of  tho  compound  Pb.,Pd.  T.  H.  P. 
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Native  Tellurium  from  Asia  Minor.  Giuseppe  CesAro  {Bull. 
Acad.  roy.  Belg.,  1908,  255 — 257).— Amongst  a  seines  of  speci- 
mens from  the  mines  of  Balia  was  a  large  (2x3  cm.)  dendritic  crystal 
of  native  tellurium  intergrown  with  quartz.  A  small  proportion  of 
gold  is  the  only  impurity  present  in  the  material.  L.  J.  S. 

Action  of  Potassium  Chlorate  on  Pyrites  and  on  Hauerite. 
Giorgio  Spezia  {Atti.  R.  Accad.  Sci.  Torino,  1908,  43,  728—734).— 
A  mixture  of  pyrites  with  sufficient  potassium  chlorate  to  oxidise 
between  1  and  2  atoms  of  the  sulphur  of  the  pyrites  explodes  when 
brought  into  contact  with  either  concentrated  sulphuric  acid  or  a  flame. 
Under  similar  conditions,  a  mixture  of  sulphur  or  stibnite  with 
potassium  chlorate  undergoes  rapid  combustion,  approaching  to 
explosion.  With  less  or  more  than  the  above  proportion  of  chlorate, 
pyrites  gives  a  mixture  which  does  not  explode,  but  undergoes  more  or 
less  rapid  combustion. 

The  reaction  between  pyrites  and  potassivim  chlorate  in  the  wet  way 
differs,  however,  greatly  from  that  between  sulphur  or  stibnite  and 
potassium  chlorate.  When  the  former  mixture,  either  in  explosive 
proportions  or  containing  an  excess  of  the  chlorate,  is  heated  with 
water,  a  vigorous  reaction  begins  at  75°  and  continues  without  further 
heating ;  a  yellow  deposit  forms,  chlorine  is  evolved,  and  sulphuric 
acid  is  detectable  in  large  proportion  in  the  solution.  A  reaction  also 
takes  place  very  gradually  in  the  cold,  but  in  this  case  no  evolution  of 
chlorine  is  observed.  With  potassium  chlorate  and  sulphur  or  stibnite, 
no  such  reaction  occurs,  and  only  after  protracted  heating  at  100°  is  a 
trace  of  sulphuric  acid  formed. 

Marcassite  behaves  with  potassium  chlorate,  in  both  the  wet  and 
dry  ways,  in  the  same  manner  as  pyrites,  the  vigorous  reaction  in  the 
presence  of  water  commencing  at  70°.  Hauerite  forms  an  explosive 
mixture  with  potassium  chlorate,  but  does  not  react  with  it  in  the 
presence  of  water,  even  at  100°. 

When  heated,  hauerite  begins  to  lose  sulphur  at  about  170°,  and  is 
ultimately  converted  into  manganese  monosulphide ;  pyrites,  on  the 
other  hand,  loses  sulphur  only  at  about  350°,  and  gives  a  compound 
corresponding  with  pyrrhotite  as  final  product,  the  monosulphide  only 
being  obtained  from  pyrites  by  heating  in  a  current  of  hydrogen. 

From  these  i-esults,  the  author  concludes  that  the  sulphur  present 
in  combination  with  iron  in  pyrites  has  properties  different  from  those 
of  elementary  sulphur.  T.  H,  P. 

Natural  Ferrous  Oxide  Hydrate.  Hart  {Ckem.  Zeit.,  1908, 
32,  746). — In  the  clay  deposit  near  Cuxhaven,  hard,  yellowish-brown 
lumps  have  been  found  among  volcanic  ash,  which  crumble  when 
exposed  to  the  air  and  appear  to  be  ferrous  oxide  dibydrate,  FeO,2H20. 
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Analysis   showed   12-55%  to    be  insoluble  in   hydrochloric  acid  3  the 
soluble  portion  had  the  following  composition  : 

FeO.  FeoOa.         CaCOa.      MgCOs.         SO3.  Water.  Total. 

43-68  0-42  4-5  8-52  0-75  27-71  98-13 

The  powdered  substance  had  D^'^  3-205.  J.  V.  E. 

Origin  of  the  Boric  Acid  in  the  Soffloni  of  Tuscany. 
Raffaelo  Nasini  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  43 — 46). — 
In  a  paper  read  before  the  Sixth  International  Congress  of  Applied 
Chemistry  in  Rome  (1906)  on  "  The  Boraciferous  Soffioni  and  the 
Boric  Acid  Industry  of  Tuscany,"  the  author  referred  to  a  theory 
put  forward  by  E.  Perrone  to  explain  the  formation  of  these 
soffioni.  This  theory  regards  tourmaline  as  the  source  of  the  boric 
acid.  The  original  temperature  of  the  vapours  of  the  soffioni  cannot 
be  less  than  250",  and  the  depth  from  which  they  come  must  be  from 
5000  to  8000  metres.  At  this  depth  there  probably  exist  granitic 
rocks  containing  tourmaline,  having  the  charactei-s  of  the  granite  found 
in  Elba  and  elsewhere.  The  author's  experiments  show  that  when 
steam  at  a  high  temperature  is  passed  over  tourmaline  extracted  from 
Elba  granite  and  subsequently  condensed,  the  condensed  liquid  contains 
boric  acid.  As,  further,  this  granite  exhibits  radioactivity,  the 
presence  of  radioactive  gases  in  the  soffioni  gases  is  readily  explained. 

Objections  to  this  theory  raised  by  DAchiardi  [Atti  Soc.  toscana  sci. 
nat.  Mem.,  1907,  23)  and  Lotti  (Rassegna  inineraria  delVindust. 
chim.,  19U7,  26,  No.  14)  are  discussed.  T.  H.  P. 

The  Wide  Distribution  of  Scandium  in  the  Earth.  G.  Eber- 
nAun  {Sitzungsber.  K.  Akad.  Wtss.  JJerlin,  1Q08,  851 — 868). — Although 
scandium  appears  to  be  relatively  abundant  in  the  sun  and  stars,  yet 
it  has  only  rarely  been  detected  in  terrestrial  materials.  Three  hundred 
and  sixty-six  samples  of  minerals,  rocks,  and  meteorites  of  various 
kinds  were  examined  spectroscopically,  and  traces  of  scandium  found 
in  a  large  number  of  them.  It  occurs  most  frequently  in  zirconium 
minerals,  beryl,  titanates,  columbates,  and  titano-columbates  of  the 
rare  earths,  in  micas,  and  in  tin  and  tungsten  ores.  Wolframite 
from  Zinnwald,  Bohemia,  contains  0-2%  of  scandium  oxide  (ScoOg). 

L."J.  S. 

Composition  of  Parisite  and  Malacon.  G.  P.  Tsciiernik 
{Chetn.  Zentr.,  1908,  ii,  192;  from  Verh.  Russ.  Min.  Ges.,  1907,  44, 
507 — 545). — The  minerals  analysed  ai'e  from  a  weathered  grapliic 
granite  from  the  neighbourhood  of  Mukden.  The  pri.smatic  crystals 
of  parisite  are  of  two  kinds  :  I,  dark  grey  and  transparent,  D  4-396, 
n  5 — 6  ;  II,  yellowish-grey  and  opaque,  D  4-331,  H  4 — 5  : 

i\\fi.j.       La.,03.       y.,0,.       Fe^O,,.       CaO.       Na.p.         CO.,.         JI.,0.  F. 

1.     21-88         ;33-ll         7-8()         0-28         3-78         2-28         23-6!)         2-4.')         6-37 
11.      21-81         32-62         8-76  —  3-69         2-15         22-94         2-93         6-16 

The  dark  grey  opaque  grains  of  malacon,  with  D  4016  and  1[  over 
7,  gave  the  rosults  under  J 11  : 

SiO...        SiiOo.       ZrO.,.        FcOj,.      MnO.      Y..0.,.       CaO.        U.fi. 
111.      29-07         016         49-04         3-43         0-03         i'Sib         2-99         907 

L.  J.  S. 
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Existence  of  a  Monoclinic  Soda  Felspar,  Isomorphous  with 
Orthoclase.  Philippe  Baebier  and  A.  Prost  {Bull.  Soc.  chim.,  1908, 
[iv],  3,  894 — 899.  Compare  this  vol.,  ii,  704). — Analyses  of  seven 
samples  of  orthoclase,  briefly  described  in  the  original,  show  that 
orthoclases  exist  having  the  potassium  partly  or  wholly  replaced  by 
sodium,  the  latter  occurring  as  a  special  silicate  (not  identical  with 
albite)  which  can  ally  itself  with  the  orthoclase  molecule  without 
causing  a  change  in  crystalline  form.  If  orthoclase  is  represented  by 
the  expression  KgAlgSigO^g,  the  sodium  compound  must  be  represented 
as  NaoA^lgSigOie.  T.  A.  H. 

Kaersutite  from  Linosa  and  Greenland.  Henry  S.  Washing- 
ton and  Fred.  Eugene  Wright  (Amer.  J.  Sci.,  1908,  [iv],  26, 
187 — 211). — Crystals  of  a  black  basaltic  amphibole  were  collected 
from  the  tuff  of  a  small  parasitic  cone  of  Monte  Rosso,  on  the  small 
island  of  Linosa  off  the  coast  of  Tunis.  They  are  monoclinic,  with  a 
prism  cleavage  angle  of  55°22'.  Thin  sections  are  brown  and  strongly 
pleochroic ;  the  extinction  angle  is  small  and  in  the  acute  angle  ^ 
(on  the  prism  plane  c'  -.[=  +1-4°);  the  optic  axial  plane  lies  in  the 
plane  of  symmetry,  and  2r  is  about  80°.  Analysis  I  shows  the  mineral 
to  be  highly  titaniferous,  and  to  be  veiy  similar  to  the  kaersutite  (of 
Lorenzen,  1884)  from  Kaersut,  in  Greenland,  A  re-examination  and 
a  new  analysis  (II :  0-77%  apatite  deducted)  were  made  of  the 
original  kaersutite  : 


SiOa. 

TiOo.      Al,03.     I 

'eaOs- 

FeO. 

MnO.       NiO. 

MgO. 

I. 

40-85 

8-47        9-89 

8-85 

3-96 

0-12         0-10 

12-47 

11. 

39-52 

10-31       11-22 

1-22 

8-81 

0-06          nil 

13-31 

CaO. 

Na^O.       KoO. 

HoO. 

F. 

Total. 

Sp.  gr. 

I.     12-16 

2-bl         0-63 

0-19 

0-28         99-98 

3-336 

11.     10-93 

2-95         1-07 

0-59 

— 

100-00 

3-137 

The  presence  together  of  large  amounts  of  titanium  and  iron  oxides 
(Fe203  and  TiOg  or  FeO  and  Ti203)  gives  rise  to  uncertainties  in  the 
analyses  and  in  the  interpretation  of  the  results  ;  the  results  can, 
however,  be  made  to  conform  with  the  meta-silicate  formula  of 
Penfield  and  Stanley  (Abstr.,  1907,  ii,  102).  L.  J.  S. 

Mineralogy  of  Sardinia.  XL  A. 'PEhi.ovx  (Atii  B.  Accad.  Liiicei, 
1908,  [v],  17,  ii,  70—74.  Comipiire  Atti  E.  Accad.  Lincei,  1904,  [v], 
13,  ii). — The  author  describes  crystals  of  idocrase  found  (1)  in  the 
Baccu  Arrodas  Mines  in  Sarrabus,  and  (2)  in  the  Rio  Pianu  Castangias 
Mines  in  Iglesiente. 

[Carlo  Rimatori.] — The  composition  of  the  crystals  from  Rio  Planu 
Castangias  is  as  follows  : 


SiO,. 

AloOa- 

Fe.Oa. 

CaO. 

MgO. 

Na^O. 

KoO. 

Total. 

D". 

39-17 

11-35 

13-39 

33-31 

trace 

trace 

3-74 

100-96 

T. 

3-358 
H.  I 

Taramellite,  a  New  Silicate  of  Iron  and  Barium.  E.  Tacconi 
{Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i,  810—814;  Centr.  Min.,  1908, 
506—508). — The  author  describes  a  new  mineral,  taramellite,  occurring 
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in  radiating,  fibrous,  acicular  aggregates  or  slender  veins  in  the 
crystalline,  calcareous  zone  of  Candoglia-Ornavasso  (Val  Toce),  where 
it  is  found  in  intimate  association  with  magnetite,  pyrites,  chalco- 
pyrite,  paracelsian,  pyroxene,  and  amphibole.  It  has  a  reddish-brown 
colour,  a  silky  or  fatty  lustre,  a  hardness  of  about  5'5,  D^^  3'923,  n 
greater  than  1*74.  The  mineral  exhibits  distinct  pleochroism,  and 
has  the  composition  : 

SiOa.  FcoOa.  FeO.  BaO. 

86-56  21-54  4-47  37-32 

together  with  traces  of  titanium,  aluminium,  manganese,  and 
magnesium.     The  above  composition  leads  to  the  formula 

Ba^Fe^Fe^^'-SiioOgi, 
and  the  mineral  may  be  regarded  as  a  basic  salt  of  a  polymeride  of 
metasilicic  acid,  Ba4Fe"(Fe"'0)Fe3(Si03)io.  T.  H.  P. 

The  Zeolites  of  Montresta  (Sardinia).  Luciano  Pelacani  {Atti 
R.  Accad.  Lincei,  1908,  [v],  17,  ii,  66— 70).— Thezeolites  of  Montresta 
include  mesolite  (anal.  I),  chabazite  (anal.  II),  heulandite,  and 
stilbite,  the  first  occurring  in  greatest,  and  the  last  in  smallest, 
proportion  : 


SiO,. 

AiPs. 

CaO. 

Na,0. 

K2O. 

HjO. 

Total. 

I. 

42-94 

25-05 

10-87 

8-12 

trace 

13-32 

100-30 

II. 

46-30 

21-96 

7-78 

— 

2-27  ■ 

21-37 

99-68 

The  analyses  agree  with  those  of  Rimatori  (Abstr.,  1900, 
ii,  735).  Mesolite  is  regarded  as  an  isomorphous  mixture  of  scolecite 
and  natrolite,  and,  from  a  study  of  the  emission  of  water  on  heating, 
the  mesolite  of  Montresta  seems  to  be  more  closely  allied  to  scolecite 
than  to  natrolite.  The  amount  of  water  emitted  by  chabazite  when 
gradually  heated  to  350°  increases  more  slowly  than  the  temperature 
rises,  whilst  with  mesolite  the  reverse  is  the  case.  The  re-absorption 
of  the  water  removed  by  heating  to  350°  takes  place  rapidly  and  com- 
pletely with  chabazite,  whilst  with  mesolite  it  is  slow  and  only  partial. 
After  heating  to  redness,  chabazite  absorbs  about  one-fourth  of  the 
total  water  emitted,  whilst  mesolite  absorbs  none  at  all. 

The  heulandite  has  the  composition  : 


SiOj. 

A1203. 

CaO. 

SiO  &  BaO. 

Na^O. 

K.p. 

II.,0. 

Total. 

57-59 

15-69 

7-62 

traces 

2-87 

trace 

15-77 

99-54 

which  approximates  to  that  of  the  heulandite  from  Berufiord,  analysed 
by  Ranimelsherg  {Zeitsch.  dcul.  geol.  Ges.,  1869,  21,  93).  The  stilbite 
was  found  only  in  small  quantity,  insufficient  for  analysis.    T.  H.  P. 

New  Vein  of  Nephelitic  Basalt  containing  Nosite  (Nosean) 
in  Vincentino.  L.  INIaddalkna  {Atli  Ji.  Accad.  Lincei,  1908,  [v], 
17,  i,  802 — 809). — The  author  has  discovered  in  Vincentino  a  nephe- 
litic basalt  of  microporphyritic  structure,  containing  pyroxene,  biotite, 
apatite,  magnetite)  and  nosite,  the  last  being   scattered  irregularly  in 
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crystals  and  granules,  mostly  of  hexagonal  habit.  The  basalt  has  the 
composition : 

SiOa.       AI.O3.       FeoOg.      FeO.       MnO.       CaO.        JMgO.      Na.,0.      K2O. 
31-39        12-15        5-89        6-41         0-41         16'61         9-82        3-48         1^21 

PA-      TiOo.        CO..      HaOatllO".     HoO  at  red  heat.     Total. 
r40        1-23         5-3i  1-66  317  100-14 

which  approximates  to  that  of  the  basalt  of  Recoaro,  the  lower  pro- 
portion of  silica  in  the  Vincentino  basalt  being  due  to  the  more 
advanced  condition  of  alteration  of  the  rock.  T.  H.  P. 


Physiological   Chemistry. 


Regulation  of  Respiration.  F.  H.  Scott  {J.  Physiol.,  1908,  37, 
301 — 326). — The  respiratory  mechanism  may  be  stimulated  by  small 
amounts  of  carbon  dioxide,  or  by  great  diminution  of  oxygen  in  the  in- 
spired air.  These  produce  increase  of  both  rate  and  depth  of  bi'eathing, 
but  if  the  vagi  are  divided,  the  depth  increases  but  not  the  rate.  The 
alveolar  tension  of  carbon  dioxide  rises  with  rise  of  body  temperature ; 
the  eiiect  of  vagal  division  on  the  tension  is  very  variable.  Inflation 
of  the  lungs  even  at  the  height  of  dyspnoea  inhibits  inspiration,  but  if 
the  vagi  are  divided,  it  has  no  effect.  The  effect  of  repeated  ventila- 
tions depends  on  the  washing-out  of  carbon  dioxide  from  the  blood 
(confirmatory  of  Haldane).  The  vagi  in  reference  to  respiration 
are  regarded  in  the  same  light  as  the  sensory  nerves  of  muscle ; 
without  these  nerves  muscular  movements  are  excessive,  and  thus 
resemble  those  of  an  ataxic  limb.  W.  D.  H. 

Heart  Perfusion  Apparatus.  Thomas  G.  Brodie  and 
Winifred  G.  Cullis  {J.  Physiol.,  1908,  37,  337— 340).— A  new 
apparatus  for  the  perfusion  of  the  isolated  mammalian  heart  is 
described  and  figured.  W.  D.  H. 

Haemagglutination  and  Haemolysis.  Leo  von  Lieberjiann 
{Centr.  Bakt.  Par.,  1908,  47,  ii,  372— 378).— Polemical  and  theoretical. 
VonEisler  {Centr.  Bakt.  Par.,  1908,46,  353)  has  attributed  to  the  author 
the  view,  that  agglutination  by  ricin  is  due  to  the  acid  nature  of 
this  substance,  pure  and  simple.  This  is  a  misunderstanding  ;  ricin 
appear."^,  indeed,  to  be  an  acid,  but  its  agglutinant  action  is  a  specific 
property,  not  shared  by  other  acids,  and  due  to  the  peculiar  physical 
properties  of  the  ricin-stroma  combination  (compare  Abstr.,  1907, 
ii,  973).  In  connexion  with  this,  Landsteiner's  views  are  discussed. 
The  inhibitory  action  of  alkali  primarily  extends  to  the  complement, 
but  also  affects  the  immune  substance.  G.  B. 
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The  Time  Relations  of  Haemolysis  on  Exposure  to  Light  of 
Sensitised  Red  Blood-corpuscles.  O.  Harzbecker  and  Alb. 
JoDLBAUER  [Bioche7n.  Zeitsch.,  1908,  12,  306 — 313). — Suspensions  of 
red  blood-corpuscles  were  submitted  to  the  action  of  the  sensitising 
substances  eosin  and  sodium  dichloroanthracenedisulphonate  in  the  dark, 
and  then  exposed  to  light.  The  amount  of  haemolysis  was  ascer- 
tained by  measuring  the  volume  of  blood-corpuscles,  and  of  haemoglobin 
in  the  supernatant  liquid,  in  samples  of  liquid  centrifuged  after 
different  intervals  of  exposure  to  light.  It  was  found  in  all  cases 
that  haemolysis  was  a  gradual  process,  and  took  place  at  the  same  rate 
whether  the  fluorescing  substance  was  within  or  both  within  and 
without  the  cell.  S.  B.  S, 

Haemolysis  by  Snake  Poison,  von  Dungern  and  Coca  (Biochetn. 
Zeitsch.,  1908,  12,  407 — 421). — The  htemolytic  action  of  cobra  poison 
depends  entirely  on  the  existence  of  a  lipolytic  enzyme,  by  means 
of  which  hcemolytically-acting  scission  products,  especially  deoleo- 
lecithin  and  oleic  acid,  are  produced.  Compounds  of  lecithin  and 
cobra  toxin  do  not  exist ;  there  are  no  such  substances  as  either 
saturated  or  unsaturated  toxolecithides.  The  preparations  of  Kyes 
(Abstr.,  1907,  ii,  569)  are  mixtures  of  ferment  with  deoleolecithin, 
contaminated  with  other  substances,  or  their  scission  pi^oducts,  which 
are  found  in  commercial  lecithin.  Cobra  poison  contains  no  ambo- 
ceptors, and  the  heemolysis  produced  by  a  combination  of  cobra  poison 
and  complement  containing  serum  is  due  to  a  complex  serum  hseraolysin, 
which  acts  hsemolytically  only  under  certain  conditions,  and  only  when 
the  blood-corpuscles  have  taken  up  a  certain  quantity  of  lipase. 

S.  B.  S. 

Haemolysis  by  Soaps,  and  the  Relationship  between  Soaps 
and  the  Complex  Haemolysins  of  the  Blood-serum.  Max  Fried- 
MANN  and  Fritz  Sachs  {Biochem.  Zeitsch.,  1908, 12,  259 — 277). — Noguchi 
and  von  Liebermann  have  shown  that  soap  can  be  deprived  of  its 
haimolytic  properties  by  admixture  with  serum,  and  have  expi-essed  the 
view  that  this  inactivated  mixture  acts  as  a  complement,  the  hajmolytic 
powers  of  which  can  be  called  into  play  by  the  addition  of  an 
amboceptor.  Such  an  amboceptor,  von  Liebermann  claims  to  have 
discovered  in  oleic  acid.  The  authors  have  devised  experiments  to 
test  the  above  hypotheses.  They  have  confirmed  the  fact  of  the 
combination  between  serum  and  the  soap,  which  is  rendered  more 
stable  by  heating  to  70°.  They  have,  however,  been  unable  to 
confirm  the  hypotheses  as  to  the  complement  natui'e  of  this  combina- 
tion, or  of  the  ambocoptor-nature  of  oleic  acid.  The  activation  of  the 
amljoceptor  by  the  addition  of  the  soap-serum  mixture,  they  ascribed 
to  the  action  of  a  true  serum  complement  contained  in  the  sera,  which 
had  not  been  entirely  destroyed  by  heating  to  50".  The  supposed 
amboceptor  action  of  oleic  acid  they  ascribed  to  the  additive 
action  of  the  acid  and  of  tlio  soap-serum  mixture,  each  of  which  was, 
by  itself,  unable  to  produce  luemolysis.  S.  H.  S. 

Haemolysis  by  Soaps.  Fritz  Sachs  {Biochem.  Zeitsch.,  1908,  12, 
278 — 289). — Although  soajw  can  be  deprived  of  their  h.-emolytic  power 
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by  previous  admixture  with  serum,  the  latter  can  accelerate  their  action 
if  the  soaps  be  added  first  to  the  suspension  of  corpuscles.  Serum  can 
also  accelerate  in  a  like  manner,  the  hsemolytic  action  of  oleic  acid,  which 
fact,  amongst  others,  led  von  Liebermann  to  ascribe  amboceptor  functions 
to  this  acid.  The  author  has  attempted  to  determine  the  nature  of  the 
substance  in  serum  which  accelerates  haemolysis  by  soaps.  Serum- 
albumin  is  inactive ;  alkalis  markedly  accelerate  the  action.  It  is  not 
to  the  alkali,  however,  that  serum  owes  the  accelerating  property,  for 
neutralised  or  dialysed  serum  still  possesses  it ;  furthermore,  serum 
which  has  been  deprived  of  its  proteins  loses  this  property.  Serum 
which  has  been  extracted  with  ether,  gains  in  the  hsemolysis-accelerating 
power.  The  experiments  with  alkali  render  it  probable  that  the 
concentration  of  hydroxyl  ions  influences  the  haemolysis,  and  the 
extraction  of  serum  by  ether,  in  removing  the  fatty  acids  from  the 
soaps  contained  therein,  may  increase  the  alkalinity  of  the  serum. 
The  experiments,  however,  lead  to  no  definite  conclusions  as  to 
the  nature  of  the  hfemolysis-accelerating  substances  in  serum. 

S.  B.  S. 

The  Point  of  Attack  of  Photodynamic  Substances  in 
Paramcecia.  Hermann  von  Tappeiner  [with  F.  Osthelder  and 
E.  Erhardt]  {Biochem.  Zeitsch.,  1908,  12,  290 — 305). — Paramoecia, 
which  have  been  treated  with  eosin  in  the  dark,  are  no  more  strongly 
sensitised  than  those  which  have  been  exposed  immediately  to  the 
light.  The  eosin  does  not  appear  to  possess  the  property  of  penetrating 
the  cell  ;  its  action  in  sensitising  is  entirely  at  the  periphery.  Dichloro- 
anthracenedisulphonic  acid  and  methylene-blue,  on  the  other  hand,  are 
taken  up  in  active  form  by  the  cell  in  the  dark  ;  their  point  of  attack 
is  intracellular ;  there  is  evidence,  however,  in  the  case  of  these  two 
substances  of  a  peripheral,  in  addition  to  the  intracellular,  action.  As 
to  the  nature  of  the  peripheral  action,  nothing  definite  can  be  stated. 

S.  B.  S. 

Action  of  Fluorescent  Substances  on  Red  Corpuscles. 
Hermann  von  Tappeiner  {Biochem.  Zeitsch.,  1908,  13,  1 — 23). — Eosin 
and  sodium  dichloroanthracenedisulphonate  produce  in  the  dark  at 
the  room  temperature  no  noteworthy  destruction  of  red  corpuscles,  and, 
after  removal  from  the  solution,  they  undergo  haemolysis  at  59°  at  the 
same  rate  as  untreated  corpuscles.  In  the  light,  however,  rapid  haemolysis 
occui'S.  These  substances  are  therefore  taken  up  by  the  corpuscles  in  a 
form  in  which  they  are  not  sensibilised.  This  hajmolysis  is  more 
rapid  if  the  light  acts  before  than  after  washing  of  the  corpuscles  from 
the  fluorescent  solution.  Whether  the  action  occurs  in  the  interior  or 
on  the  surface  of  the  corpuscles  is  discussed  ;  phenosafranine  shows 
both  kinds  of  action  :  methylene-blue  only  a  surface  action. 

W.  D.  H. 

Action  in  the  Dark  of  Fluorescent  Substances  on  Proteins, 
Toxins,  and  Ferments,  and  its  Reversibility.  T.  Kudo  and 
Alb.  Jodlbauer  Biochem.  Zeitsch.,  1908,  13,  24— 43).— Many 
fluorescent  substances  act  in  the  dark  on  the  alexin  of  serum  and  on 
tetanolysin,  inhibiting  their  specific  actions.     This  is  not  the  case  with 
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all  fluorescent  substances,  and  the  concentration  necessary  to 
produce  the  effect  in  the  dark  is  relatively  high  in  comparison  with  that 
of  those  which  act  photodynamically.  Those  which  act  in  the  dark  are 
considered  to  be  adsorbed,  and  the  action  is  reversible ;  the  presence 
of  alkali  is  favourable,  whilst  that  of  invertase,  inhibits.     W.  D.  H, 

Nucleoli  of  Hydra  fusca.  C.  E.  Walker  and  Alice  L. 
Embleton  (Quart  J.  Exp.  Fhysiol,  1908,  1,  287— 290).— The  observa- 
tions relate  to  the  movements  of  the  nucleoli  of  the  cells  of  the  hydra 
from  the  nucleus  ir-Lo  the  surrounding  cell  protoplasm.  The 
phenomenon  is  not  related  to  cell  division,  but  is  connected  with  or 
dependent  on  metabolic  changes,  especially  with  digestion,  since  it  is 
seen  principally  in  endoderm  cells.  A  marked  change  takes  place  in 
the  staining  reactions  of  the  extruded  nucleolus,  which  suggests  that 
it  undergoes  an  important  chemical  or  physical  change.       W.  D.  H. 

The  Death  of  Leucocytes.  The  Vacuolation  of  Leuco- 
cytes. H.  C.  Ross  {J.  Fhysiol.,  1908,  37,  327—332,  333—336).— 
Methylene-blue  kills  cells ;  it  is  not  until  death  occurs  that  the 
nucleus  is  stained  ;  this  is  hastened  by  heat  and  alkalis,  and  delayed 
by  neutral  salts.  After  death,  the  cytoplasm  liquefies,  and  the  granules 
show  Brownian  movements ;  this  may  be  brought  about  by  the 
absorption  of  fluid.      During  life  the  cytoplasm  is  a  jelly. 

Certain  spots  in  leucocytes  described  by  previous  observers  as 
centrosomes  are  droplets  of  fluid  absorbed  by  the  cells,  which  are 
suspended  in  the  jelly-like  cytoplasm.  With  the  liquefaction  of  the 
latter  which  occurs  on  death,  these  droplets  disappear.         W.  D.  H. 

The  Production  in  vivo  and  in  vitro  of  Precipitins  for 
Ovalbumin  by  means  of  Antigens  of  a  Chemically  definite 
Nature.  Andkk  Mayer  and  Georges  Sch.ekeer  (Coinpt.  rend.,  1908, 
147,  311 — 313). — The  precipitating  serum  for  fgg-albumin,  usually 
produced  from  the  rabbits  by  repeated  injection  of  egg-albumin  into 
the  animal,  can  also  be  obtained  if  the  animal  is  starved  for  five  or 
six  days,  and  the  serum  collected  when  it  has  lost  about  one-third 
of  its  weight  and  the  urine  is  markedly  acid.  The  precipitating 
property  also  appears  after  chloroform  intoxication,  and  after  the 
formation  of  aseptic  peritoneal  abscesses  by  turpentine.  In  every  case 
the  serum  loses  its  precipitating  property  after  warming  to  60*^.  It 
was  assumed  that  precipitating  sera  wore  produced  by  the  presence 
therein  of  products  of  tissue  degradation.  Amongst  such  products  are 
the  fatty  acids,  and  attempts  were  made  to  produce  precipitating  sera 
by  injection  of  tliese  acid.s.  It  was  found  that  the  sera  of  animals 
which  had  received  repeated  injections  of  propionic,  butyric,  valeric, 
hexoic,  and  oleic  acids  produced  marked  precipitins  with  solutions 
of  egg-white.  ISlo  preci[>itanls  were  produced  by  the  injections  of 
octoic,  stearic,  palnutic,  hydrochloric,  lactic,  or  succinic  acids. 

The  precipitate  produced  is  specilic  for  egg-albumin,  and  the  precipi- 
tate is  soluble  in  excess  of  either  of  the  reacting  sub.stances  ;  the  serum 
also  loses  its  precipitating  properties  on  warming  to  C0°. 
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Soaps  and  ethyl  esters  on  injection  also  produce  precipitating  sera, 
but  the  action  is  not  so  marked  as  in  the  case  of  the  free  acids. 

Precipitating  sera  have  also  been  obtained  by  adding  directly  to  sera 
(without  injection  into  animals)  fatty  acids,  soaps,  and  ethyl  esters. 
In  the  first  case,  which  yields  the  most  marked  results,  the  precipi- 
tating property  is  only  destroyed  with  difficulty  by  heating. 

S.  B.  S. 

Chemico-physical  Studies  of  Animal  Fluids.  la.  Viscosity 
of  Blood-serum  of  Different  Marine  and  Terrestrial  Animals. 
FiLiPPO  BoTTAZzi  {Atti  B.  Accad.  Lincei,  1908,  [v],  17,  i,  707 — 717). 
— Measurements  are  given  of  the  time  of  outflow  of  the  blood-serum 
of  different  animals  from  an  Ostwald  viscosimeter,  compared  with 
the  values  obtained  with  distilled  and  sea-water  at  the  same  tempera- 
tures. W.  A.  D. 

Chemico-physical  Investigations  on  Animal  Liquids.  lb. 
Viscosity  of  the  Blood-sera  of  Certain  Marine  and  Terrestrial 
Animals.  Filippo  Bottazzi  (Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i, 
792 — 802.  Compare  preceding  abstract). — The  classification  of  marine 
and  terrestrial  animals  according  to  the  increasing  time  of  efflux  of 
their  blood  or  body-fluid  from  a  viscosimeter  does  not  correspond  with 
the  ordinary  zoological  classification,  so  that  the  viscosity  of  the 
blood-plasma  is  not  strictly  dependent  on  the  degree  of  organisation  of 
the  animal.  The  viscosity  of  the  body-fluid  of  the  marine  invertebi'ates 
is  only  slightly  greater  than  that  of  sea-water.  The  blood  of  cephalo- 
pods  is  distinguished  from  that  of  all  other  animals,  vertebrate  and 
invertebrate,  by  having  the  greatest  viscosity.  The  viscosity  of  blood- 
serum  increases  with  the  proportion  of  colloids  (sero-proteins)  present. 

T.  H.  P. 

Chemico-physical  Investigations  on  Animal  Liquids.  II. 
Content  of  Protein  Nitrogen  in  the  Blood-sera  of  Various 
Animals.  Filippo  Bottazzi  [Aiti  R.  Accad.  Lincei,  1908,  [v],  17,  ii, 
16 — 26.  Compare  preceding  abstracts). — The  author  has  determined 
the  proportions  of  nitrogen,  precipitable  by  tannic  acid,  present  in  the 
blood-sera  of  various  animals.  The  results  show  that,  in  this  respect, 
marine  and  terrestrial  animals  are  divided  into  four  groups  :  (1)  Those 
having  sei*a  or  body-fluids  containing  less  than  0"5%  of  protein  nitrogen; 
this  class  includes  Sijjhunculi,  Ajdysia,  and  probably,  also,  other  low 
marine  invertebrates.  (2)  Various  vertebrates  and  invertebrates, 
including  decapod  crustaceans,  birds,  frogs,  and  the  Selachii, 
with  content  of  protein  nitrogen  vai-ying  from  0'52  to  0"67%.  (3) 
Those  with  0  8  to  0*9%  of  protein  nitrogen,  namely,  herbivorous  and 
carnivorous  domestic  mammals,  such  as  cats,  dogs,  rabbits,  and  oxen. 
(4)  Cephalopods,  the  serum  of  which  contains,  on  an  average,  1*66% 
of  protein  nitrogen.  For  the  buffalo,  the  %  of  protein  nitrogen  is 
1-3636,  and  for  the  pig,  1-230. 

On  comparing  the  numbers  obtained  with  the  viscosity  results  (see 
preceding  abstract),  it  is  found  that,  in  general,  the  content  of  protein 
in  the  liquids  examined  increas^s  with  the  viscosity.     It  is  hence  con- 
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eluded  that  the  greater  or  less  viscosity  of  the  blood-plasma  is  due  to 
the  greater  or  less  proportion  of  proteins  present.  This  result  is  con- 
firmed by  experiments,  in  which  the  concentration  of  proteins  in  serum 
is  increased  artificially.  T.  H.  P. 

Chemico-physical  Investigations  on  Animal  Liquids.  III. 
Variations  of  Electrical  Conductivity,  Viscosity,  and  Surface 
Tension  of  Blood-serum  during  Dialysis.  Filippo  Bottazzi,  G. 
BuGLiA,  and  A.  Jappelli  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii, 
49 — 57.  Compare  preceding  abstracts). — The  electrical  conductivity 
and  surface  tension  oi  blood-serum  diminish  considei-ably  during 
dialysis,  the  diminution  being  at  first  rapid  and  afterwards  slow  ;  the 
same  is  the  case  when  the  serum  is  filtered  before  the  conductivity  or 
surface  tension  is  measured.  The  viscosity  of  the  serum  diminishes  if 
the  liquid  is  filtered  before  determining  the  time  of  efilux  ;  here,  too, 
a  slight  increase  in  the  time  of  efilux  is  observable  at  the  beginning  of 
the  dialysis.  The  diminution  of  the  conductivity  is  evidently  due  to 
the  diffusion  of  the  electrolytes,  and  this  also  causes  the  precipitation 
of  the  sero-globulin.  T.  H.  P. 

Action  of  Manganese  and  Iron  Sulphates  on  Diastatic 
Ferments.  Alfred  Gigon  and  T.  Rosenberg  {Chem.  Zentr.,  1908, 
ii,  84;  from  Skayid.  Arch.  Physiol,  1908,  20,  423— 431).— A  1—2% 
solution  of  starch  and  a  small  quantity  of  manganese  or  iron  sulphate 
were  added  to  a  freshly-prepared  blood-serum,  and  the  amount  of  sugar 
estimated  by  the  polarimeter.  The  presence  of  these  salts  undoubtedly 
increases  the  amylolytic  action  of  the  blood-serum  diastase,  and  is  also 
favourable  to  the  amylolytic  ferment  of  the  pancreatic  juice. 

J.  V.  E. 

Chemistry  of  Digestion  in  Animals.  XVII.  Digestion  and 
Absorption  of  Proteins  Rich  in  Bases.  E.  S.  London  {Zeitsck. 
physiol.  Chem.,  1908,  56,  378—383).  XVIII.  The  Importance  of 
the  Mouth  in  Gastric  Digestion.  E.  S.  London  and  J.  D.  Pewsnkr 
{ibid.,  384—387).  XIX.  Digestion  and  Absorption  of  Meat  in 
the  Intestine.  E.  S.  London  and  Tii.  Sulima  {ibid.,  388 — 393). 
XX.  Laws  of  Digestion  and  Absorption  in  the  Alimentary 
Tract.  E.  S.  London  and  E.  Sandbkrg  {ibid.,  394 — 403).  XXI. 
Further  Investigations  of  the  Same  Laws.  E.  8.  London  {ibid., 
404—407).  XXII.  The  Importance  of  the  Blood  in  Gastric 
Digestion.  N.  A.  Dobrowolska.ia  {ibid.,  408 — 416).  XXIII. 
Digestion  and  Absorption  of  Carbohydrates.  E.  8.  London  and 
W.  W.  PoLOWzowA  {ibid.,  512—544).  XXIV.  Fat-sphtting  in 
the  Alimentary  Canal.  E.  S.  London  and  M.  A.  Weusilowa  {ibid., 
545 — 550).  XXV.  Composition,  Digestion,  and  Absorption  of 
Tubercle  Bacilli.  E.  8.  London  and  E.  Ixiwkind  {ibid.,  551 — 553. 
Compare  this  vol.,  ii,  50). — The  experiments  were  made  on  the  dogs 
described  in  previous  publications. 

XVII. — Ii  proteins,  such  as  gelatin   or   histone  (from  the  thymus), 
which  are  rich  in  bases  ai-e  given,  the  products   of  digestion   in   the 
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jejunum  and  ileum  contain  only  small  amounts  of  free  arginine. 
The  chief  substances  obtained  in  the  material  issuing  from  the  tistula 
are  complexes  which  ai^e  precipitable  by  tannin.  Absorption  of 
gelatin  occurs  chiefly  in  the  lower  parts  of  the  small  intestine,  and  at 
the  end  of  that  tube  it  is  fairly  complete, 

XVIII. — Details  are  given  of  the  rate  with  which  the  stomach 
empties  itself  in  dogs ;  this  probably  runs  pari  passu  with  the  rate  of 
digestion.  Outside  psychical  influences  do  not  affect  this,  but  if  the 
food  is  given  by  the  mouth,  it  is  much  accelerated,  probably  because 
the  normal  reflexes  due  to  taste  impulses  are  set  in  motion. 

XIX, — In  flesh-feeding  (200  grams),  the  total  quantity  of  chyme 
which  passes  the  various  sections  of  the  intestine  decreases  with  each 
hour  of  the  digestion  pei'iod.  The  intervals  between  the  peristaltic 
propulsions  of  the  chyme  are  diminished  by  removal  of  the  pylorus. 
The  chyme  is  always  a  thick  fluid,  although  its  chemical  and  physical 
chax'acters  vary  as  it  passes  along  ;  it  also  varies  in  the  concentration 
of  the  digestion  products  in  different  segments  of  the  intestine. 

XX. — An  attempt  is  made  to  construct  mathematical  formulae  to 
show  the  relationships  between  the  digested,  undigested,  and  absorbed 
portions  of  the  food  in  relation  to  its  quantity  and  the  quantity  of 
juices  secreted.  The  experiments  on  which  these  are  based  were  made 
with  gliadin  as  the  food. 

XXI. — Similar  experiments  with  white  of  egg ;  although  this  is 
more  difficult  to  digest  than  gliadin,  the  same  general  laws  are  stated 
to  hold. 

XXII. — Loss  of  blood  delays  digestion ;  loss  of  one-third  of  the 
total  volume  of  blood  stops  it  for  three  hours ;  during  this  time  the  fall 
of  blood-pressure  persists.  The  quality  of  the  blood  is  also  important ; 
in  hydremia  there  is  diminution  of  gastric  activity. 

XXIII, — Starch,  dextrin,  sucrose,  and  dextrose  are  not  absorbed  in 
the  dog's  stomach  in  any  concentration,  whether  dissolved  in  water 
or  alcohol.  Of  these  carbohydrates,  only  sucrose  and  erythro-dextrin 
undergo  slight  fission  (2 — 4%)  in  the  stomach,  and  this  is  due  to  the 
acid,  not  to  enzymes ;  still  large  quantities  of  gastric  juice  are  secreted, 
No  formation  of  lactic  acid  was  observed.  In  the  duodenum,  the 
carbohydrates  undergo  fission,  the  amount  of  which  stated  numeri- 
cally varies  in  the  case  of  different  carbohydrates,  Absoi-ption  has  its 
main  seat  in  the  jejunum  and  upper  ileum  ;  again,  the  amount  is  stated 
numerically.  Absorption  is  completed  in  the  lower  ileum ;  this  is 
usually  100%,  or  nearly  that.  Only  in  the  case  of  dry  starch  does  any 
important  amount  (22%)  pass  through  into  the  large  intestine.  The 
intestinal  juice  appears  to  be  the  main  agent  in  the  fission  of 
carbohydrates ;  in  starch  digestion,  however,  the  duodenal  juice  is  of 
special  importance.  This  intestinal  activity  leads  to  an  increase  of 
nitrogenous  metabolism,  which  chiefly  shows  itself  in  the  secretion  of 
nitrogenous  substances  into  the  intestinal  lumen. 

XXIV. — The  fission  of  emulsified  fat  begins  in  the  dog's  stomach 
soon  after  feeding,  and  reaches  about  32%.  This  is  partly  due  to 
gastric  lipase,  and  partly  to  regurgitated  duodenal  contents.  The 
pancreatic  juice  in  the  duodenum  acts  vigorously,  cleaving  41%  of  the 
fat.     Below  this  in  the  small  intestine  the  percentage  of  free  fatty 
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acids  reaches  its  maximum,  this  in  some  portions  reaching  95% ;  69% 
of  the  fatty  acids  are  still  present  in  the  large  intestine. 

XXV. — The  main  protein  constituent  of  the  tubercle  bacillus  ap- 
proaches in  composition  those  proteins  with  a  mean  percentage  of 
diamino-acids.  In  the  upper  segments  of  the  alimentary  tract,  it  is 
digested,  and  it  is  absorbed  throughout  the  length  of  the  intestinal 
canal.  In  the  lower  ileum  very  little  digestion  of  this  protein  takes 
place.  W.  D.  H. 

Gastric  Digestion  in  Fishes.  M.  van  Herwerden  {Zeitsch. 
physiol.  Chem.,  1908,  56,  453 — 494). — This  investigation  definitely 
proves  that  the  acid  of  the  gastric  juice  in  Selachian  fishes  is 
hydrochloric  acid.  An  unimportant  amount  of  formic  acid  is  also 
present.  The  results  in  teleostean  fishes  are  not  so  clear,  mainly 
owing  to  the  difficulty  of  collecting  the  juice  during  life.  During 
digestion  in  selachians,  the  percentage  of  the  acid  may  rise  to  0*4. 
The  proteolytic  ferment  present  is  probably  pepsin,  although  some 
digestion  may  occur  in  a  neutral  medium,  and  in  some  teleostean  fishes 
even  in  an  alkaline  medium.  The  acid  is  secreted  at  the  cardiac  region 
only  of  the  stomach,  but  the  epithelium  differs  from  that  seen  in 
higher  vertebrates.  An  amylolytic  ferment  is  absent,  but  lipase  is 
present.  W.  D.  H. 

Influence  of  Bromine  on  Gastric  Secretion.  Togami  (Bio- 
chem.  Zeitsch.,  1908,  13,  112 — 120). — Experiments  on  dogs  with  a 
Pawloff's  "  small  stomach  "  show  that  aqueous  solutions  of  bromine  (in 
contradistinction  to  iodine)  paralyse  the  stomach  glands  without  any 
preliminary  stimulation.  Sodium  bromide  and  bromo-protein  com- 
pounds act,  but  not  so  constantly,  in  the  same  direction. 

W.  D.  H. 

[Importance  of  Calcium  Salts  for  the  Growing  Organism]. 
Arnold  Orgler  {Biochem.  Zeitsch.,  1908,  12,  334 — 335.  Compare  this 
vol.,  ii,  60G). — Explanation  of  a  misunderstanding  of  the  meaning  of 
the  term  "  balance  "  in  a  work  by  Aron  and  his  collaborators  (this 
vol.,  ii,  208),  and  criticised  by  the  writer  of  the  note.  S.  B.  S. 

Behaviour  of  Lecithin  with  Bile  Salts,  and  the  Occurrence 
of  Lecithin  in  Bile.  John  II.  Long  and  Frank  Gephart  {J.  Amer. 
Chem.  Soc,  1908,  30,  1312—1319). — Some  authors  have  stated  that 
bile  contains  small  quantities  of  lecithin,  whilst  others  have  expressed 
the  opinion  that  this  substance  is  absent.  Hammarsten  (Abstr., 
1901,  ii,  520;  1903,  ii,  86;  1904,  ii,  831),  whilst  leaving  the 
universal  occurrence  of  lecithin  in  bile  an  open  question,  asserts  that 
it  is  present  in  the  bile  of  the  polar  bear. 

Experiments  have  now  been  mado  with  ox  bile  and  with  human 
bile,  l)ut  lecithin  could  not  be  separated.  It  lias  been  found  that 
the  bile  salts,  as  usually  obtained,  carry  down  a  phosphorus  complex, 
which  has  been  regarded  by  Hammarsten  and  others  as  a  lecithin. 
This  complex  could  not  be  completely  removed  from  the  bile  salts,  as 
the  latter  retain  it  very  tenaciously. 
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Bile  salts  are  capable  of  dissolving  80%  of  their  weight  of  egg- 
lecithin,  and  much  of  this  can  be  precipitated  with  acetone,  but  a 
small  quantity  remains  with  the  bile  salts,  and  is  probably  much 
greater  than  that  contained  in  any  bile.  The  addition  of  inorganic 
salts  hastens  the  solution  of  lecithin  by  bile  salts,  but  does  not 
increase  the  amount  dissolved.  A  few  inorganic  salts,  however, 
such  as  aluminium  and  ferric  chlorides  and  lead  nitrate,  cause  the 
precipitation  of  the  bile  acids.  When  lecithin  is  dissolved  in  bile 
salts,  the  optical  activity  is  increased,  whence  it  is  calculated  that  the 
lecithin  has  [ajn  +  7-75°.  E.  G. 

Action  of  Acids  and  Rennet  on  Human  Milk.  Engel  (Blochem. 
Zeitsch.,  1908,  13,  89 — 111). — Hj-drochloric,  lactic,  oxalic,  and 
sulphuric  acids  precipitate  human  milk,  and  the  optimal  acidity  is 
2 — 3  c.c.  of  N/IO  acid  to  10  c.c.  of  milk.  Phosphoric  and  acetic  acids 
act  best  at  a  greater  concentration  (5  c.c.)  ;  the  substance  precipitated 
is  caseinogen  ;  rennet  precipitates  a  calcium  compound  of  this  protein, 
and  the  amount  necessary  varies  within  wide  limits,  but  the  precipi- 
tation is  most  complete  when  combined  with  the  optimal  concentration 
of  acid.  W.  D.  H. 

Fat  and  Ester  Hydrolysis  in  Tissues.  Paul  Saxl  [Biochem. 
Zeitsch.,  1908,  12,  343 — 360). — In  organs  containing  only  their  own 
fat,  or  with  additional  added  neutral  fat,  only  a  small  amount  of  fat 
hydrolysis  takes  place  during  autolysis  with  exclusion  of  bacterial 
action.  In  the  case  of  the  addition  of  monoacetin,  monobutyrin,  and 
ethyl  butyrate  to  organs,  the  increase  of  acidity  after  twenty-four  to 
forty-eight  hours  is  due,  at  any  rate  partly,  to  the  formation  of  acid 
products  of  autolysis.  Amyl  salicylate  is,  howevei',  hydrolysed  by  all 
the  organs  investigated,  with  the  exception  of  muscular  tissue. 
The  power  of  ester  hydrolysis  generally  is  smaller  in  the  case  of  the 
muscles  than  in  all  other  organs.  The  hydrolysing  power  of  blood- 
serum  is  also  small.  Phosphorus  poisoning  does  not  activate  a 
lipase.  None  of  the  methods  hitherto  employed  for  determining  the 
fat-hydrolysing  power  of  tissues  is  quite  trustworthy ;  the  quantities 
of  acid  formed  are  too  small  after  short  periods  of  incubation  to 
allow  an  accurate  estimation  of  their  quantity  to  be  made,  and  the 
product  of  autolysis  and  other  circumstances  interfere  with  the 
correct  estimation  after  longer  periods.  Any  conclusions  as  to  the 
lipase  content  of  organs  under  pathological  conditions  must  therefore 
be  accepted  with  reserve.  S.  B.  S. 

Inosite  in  Animal  Tissues  and  Fluids.  Franz  Rosenbergeb 
{Zeitsch.  physiol.  Chem.,  1908,  56,  373— 377).— A  new  method  of 
extraction  is  described  which  avoids  the  faults  of  Scherer's  older 
method.  Fresh  flesh  contains  no  inosite  (cyclose)  ;  it  is  formed  on 
keeping  from  a  substance  named  inositogen.  Ox-blood  is  free  from 
both  substances.  Inositogen  appears  in  the  human  placenta  at  the 
sixth  month  of  fcetal  life ;  it  is  present  in  fresh  eggs.  The  normal 
urine  of  men  and  dogs  contains  traces  of  inosite  ;  that  of  the  rabbit  does 
not.     The  bodies  of  rabbits  after  inanition  do  not  form  inosite. 

W.  D.  H. 
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Muscular  Contraction  and  Receptive  Substances.  III. 
John  N.  Langley  {J.  Physiol,  1908,  37,  285— 300).— The  present 
experiments  deal  with  the  action  of  nicotine  on  denervated  frog's 
muscles.  Up  to  100  days  after  nerve-section,  the  local  punctiform 
application  of  nicotine  to  the  muscles  causes  tonic  conti-action,  as  it  does 
in  normal  muscles ;  more  dilute  solutions  cause  fibrillary  twitchings  ; 
for  this  purpose,  however,  a  somewhat  stronger  solution  is  required 
than  in  normal  muscles.  It  is  therefore  certain  that  nicotine  produces 
its  effects  on  muscle  and  not  on  nerve-endings.  Possibly  the 
contractile  molecule  of  the  muscle  fibre  has  a  number  of  receptive 
side-chains ;  combinaticia  of  one  of  these  with  nicotine  causes  one 
effect,  with  another,  the  other  effect.  Curare  prevents  nicotine  from 
causing  contraction  in  muscles,  whether  denervated  or  not. 

W.  D.  H. 

The  Physiology  of  the  Glands.  IX.  The  Relationship 
between  the  Hourly  Excretion  of  Nitrogen  and  Resorption 
from  the  Intestine,  and  its  Dependence  on  Rest,  Work,  and 
Diuresis.  Ernst  Haas  {Biochem.  Zeitsch.,  1908,  12,  203 — 247). — 
The  hourly  output  of  urine  and  its  nitrogen  content  were  estimated 
after  meals  containing  kno  vn  amounts  of  nitrogen,  when  the  subject 
of  the  experiment  was  doing  muscular  work,  when  at  rest,  and  when 
excessive  diuresis  was  produced  by  drinking  large  amounts  of  tea. 
The  curves  representing  the  output  were  of  a  fairly  constant  form. 
They  showed  as  a  rule  three  maxima,  the  first  in  the  second  hour,  the 
second  in  the  fifth,  and  the  last  in  the  seventh  hour.  The  first  maxi- 
mum is  due  to  a  washing-out  of  nitrogenous  metabolism  products  owing 
to  the  introduction  of  liquids  in  the  meal ;  the  second  and  third  are 
due  to  the  resorption  of  the  ingested  nitrogenous  matter  from  the 
intestine.  Work  or  rest  have  no  definite  influence  on  the  amount  of 
excreted  nitrogen  in  the  first  eight  hours  after  a  meal.  With 
increased  diuresis,  there  is  to  a  certain  extent  an  increased  nitrogenous 
excretion,  which  is  due,  not  to  increased  protein  decomposition,  but  to 
the  washing-out  of  nitrogenous  metabolites  already  existing  in  the 
organism.  If  the  diuresis  be  brought  about  before  the  ingestion  of  a 
meal,  a  smaller  quantity  of  nitrogen  is  subsequently  excreted  ;  this 
quantity  under  the  conditions  of  experiments  performed  was  a 
constant,  and  amounted  to  65%  of  the  nitrogen  of  the  ingested  food. 

S.  B.  S. 

The  Elimination  of  Non-dialysable  Substances  by  the  Urine 
under  Normal  and  Pathological  Conditions.  Ulrich 
Ebhecke  (Biochem.  Zeitsch.,  1908,  12,  485 — 498). — The  amount  of 
non-dialysable  substance  excreted  in  the  urine  depends  on  the  amount 
of  substance  metabolised.  In  normal  men  it  varies  between  0-870 
and  2"356  grams  per  day — averaging  about  1*44  grams.  These 
numbers  are  markedly  higher  than  those  found  for  females  (about  08 
gram  per  day).  They  are  also  higher  than  the  numbers  found  in 
cases  of  nervous  diseases,  and  of  chronic  disturbances  of  the  digestive 
functions.  On  the  other  hand,  in  cases  of  increased  metabolic 
processes,  even  with  decreased  ingestion  of  food,  such  as  in  cases  of 
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fever  and  diabetes,  the  revei'se  is  the  case.  The  residue,  in  noi^mal 
cases,  gave,  when  tested  with  the  majority  of  the  protein  reagents, 
negative  results ;  on  hydrolysis  with  hydrochloric  acid  it  yielded  a 
reducing  substance ;  probably  it  consists  of  chondroitinsulphuric  acid 
and  nucleic  acid.  In  the  case  of  pneumonia^  however,  appreciable 
quantities  of  a  peptone  appeared  to  be  present.  In  composition,  this 
substance  was  not  far  removed  from  that  of  the  mucin  of  bronchial 
mucous  membrane,  and  it  yielded  on  hydrolysis  a  reducing  substance. 
It  is  possibly  a  glucopeptone.  S.  B.  S. 

Colloid  Nature  of  Pigments  in  Relation  to  their  Behaviour 
in  the  Frog's  Kidney.  Rudolf  Hober  and  S.  Chassin  [Zeitsch. 
Chem.  Ind.  Jiolloide,  1908,  3,  76 — 80). — ^The  experiments  described 
previously  (this  vol.,  ii,  716)  are  extended  to  twenty-one  other  dyes. 
The  experiments  lead  to  the  following  rules  :  (1)  When  a  dye  is  not 
taken  up  by  the  kidney  epithelial  cells  it  is  highly  colloidal.  The 
converse  is  not  true,  since  some  colloids  are  taken  up,  for  example, 
Biebrich-scarlet,  acid-violet,  and  aniline-blue.  (2)  When  a  dye  has 
little  or  no  colloid  character,  it  is  readily  taken  up.  T.  E. 

A  Colour  Reaction  of  Pathological  Urine.  Otto  Gaupp 
(Biochem.  Zeitsch,,  1908,  13,  138- — 141). — Strzyzowski  described  in 
diabetic  urine  a  reaction  dependent  on  the  amount  of  acetoacetic  acid, 
the  presence  of  which  indicates  a  bad  prognosis ;  it  consists  in  the 
appearance  of  a  green  fluorescence  at  room  temperature  within  twenty 
four  to  forty-eight  hours  when  formaldehyde  is  added  to  the  urine.  In 
the  present  research,  it  is  shown  that  the  prognosis  is  not  necessarily 
bad,  and  that  the  reaction  is  not  specific  for  diabetic  urine,  but  is 
found  in  a  large  number  of  other  diseases.  Ammonia  is  increased  as 
well  as  acetoacetic  acid  in  the  urine,  and  a  mixture  of  ammonia, 
acetoacetic  acid,  and  formaldehyde  gives  the  reaction.  The  chemical 
explanation  of  the  reaction  is  still  obscure,  W.  D.  H. 

The  Relationship  of  the  Thyroid  Gland  to  the  Physiological 
Action  of  Adrenaline.  Ernst  P.  Pick  and  Friedrich  Pineles 
{Biochem.  Zeitsch.,  1908,  12,  473— 484).— The  effect  of  adrenaline 
injection  on  the  glycosuria  and  blood-pressure  in  thyroidectomised 
animals  was  investigated.  It  was  found,  in  the  case  of  rabbits,  that 
the  extirpation  of  the  thyroid  gland  produced  no  effect  on  the  action 
of  adrenaline  as  regards  its  properties  of  producing  glycosuria  and 
diuresis,  or  of  raising  the  blood-pressure.  In  the  case  of  young  goats, 
the  removal  of  the  thyroid,  inhibited  adrenaline-glycosuria  ;  the  diuretic 
and  blood-pressure-raising  properties  remained,  however,  intact. 

S.  B.  S. 

The  Behaviour  of  Bromides  in  the  Human  and  in  Animal 
Organisms.  II.  H.  von  Wyss  {Arch.  exp.  Path.  Pharm.,  1908,  59, 
186 — 195). — The  kidneys  possess  no  special  capacity  for  elimination  of 
bromides.  After  injection  of  these  salts,  owing  to  increased  osmotic 
pressure,  the  kidneys  will  become  active,  but  will  eliminate,  not  the 
foreign    salt    necessarily,   but    also    the    chlorides.       There    will    be, 
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consequently,  a  chlorine  deficit  in  the  organism,  and  the  toxic  effects 
due  to  bromides  are  caused  by  chlorine  starvation ;  the  bromides  them- 
selves play  a  purely  passive  r&le.  S.  B.  S. 

Behaviour  of  Hydroxylamine  in  the  Animal  Organism. 
Roberto  Oiusa  and  E,.  Luzzatto  {Atti  E.  Accad.  Lincei,  1908,  [v], 
17,  i,  834 — 840). — The  authors  have  made  a  number  of  experiments 
on  the  toxicity  of  hydroxylamine  and  on  the  presence  of  the  latter 
or  its  oxidation  products  in  the  urine  of  animals  to  which  hydroxyl- 
amine has  been  administered,  either  by  ingestion  or  hypodermically  ; 
the  blood  of  the  animals  was  examined  spectroscopically. 

As  a  poison,  hydroxylamine  is  four  to  five  times  as  powerful  as 
nitrous  acid.  In  blood  in  vitro,  hydroxylamine  is  oxidised,  first  to 
nitrous  acid  and  then  to  nitric  oxide,  most  probably  with  intermediate 
formation  of  dihydroxyammonia,  thus  :  ISIHg'OH  — >■  NH(OH).,  — >- 
N(OH),  or  NH.-OH  -->  HNO  -^  HNOo  and  HNO  +  HNO2  =  2N0  + 
HgO.  The  blood- spectrum  indicates  the  presence  of  the  nitric  oxide 
compound  of  hpemoglobin,  together  with  methsemoglobin.      T.  H.  P. 

Physiological  Action  of  Optical  Antipodes  on  Higher 
Organisms.  Giuseppe  Bruni  (Gazzeita,  1908,  38,  ii,  1 — 5). — I-  and 
c^-Camphors  were  administered  to  a  number  of  pairs  of  rabbits  of 
about  equal  weight  in  the  proportion  of  1-5  gram  of  10%  camphor  oil 
per  100  grams-weight  of  the  animal,  the  times  of  survival  of  the 
I'abbits  after  the  injection  being  measured.  In  the  case  of  ^camphor, 
the  mean  period  of  survival  was  25 '4  minutes,  and  for  cJ-camphor, 
336  7  minutes,  so  that  the  toxicity  of  Z-camphor  is  thirteen  times  as 
great  as  that  of  the  c^-isomeride.  Similar  results  were  obtained 
by  experiments  on  guinea-pigs.  The  tastes  of  the  two  forms  of  camphor 
are  markedly  different,  the  Z-isomeride  being  almost  tasteless. 

T.  H.  P. 

Behaviour  of  Dextrosephenylosazone  in  the  Organism. 
Luciano  Pioorini  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  132 — 136). 
— Experiments  on  frogs,  chickens,  guinea-pigs,  and  dogs  to 
which  dextrosephenylosazone  was  administered,  either  by  ingestion  or 
by  subcutaneous  or  peritoneal  injection,  show  that  the  animals  are  not 
affected  by  the  osazone.  The  conclusion  is  drawn  that  the  osazone  is 
not  re!=olved  in  the  organism  into  dextrose  and  phenylhydrazine,  or 
that,  if  such  resolution  does  occur,  phenylhydrazine  is  not  set  free  ; 
phenylhydrazine,  when  administered  in  the  free  state,  reduces  the 
oxyhoemoglobin  of  the  blood  to  metlucmoglobin,  besides  depressing  the 
nerve  centres.  T.  H.  P. 

The  Pharmacology  of  Phenanthrene  and  its  Hydro- 
derivatives.  Hermann  Hildebrandt  [Arch.  exp.  Path.  Fharm., 
1908,  59,  140 — 144). — The  reduced  jihenanthrenes  are  less  toxic  (han 
phenanthrene  itself.  The  latter  is  eliminated  from  the  organism 
in  the  form  of  a  pheuanthrol  glycuronate.  Dodecahydrophenan- 
thi'ene,  in  a  rabbit,  also  gives  rise  to  a  glycuronate.     In  the  case  of 
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frogs,    phenanthrene    itself    gives    rise    to    a    glycuronate,    but   not 
9  :  10-dihydrophenanthrene,  or  derivatives  containing  more  hydrogen, 

S.  B.  S. 

The  Quantitative  Estimation  of  Synthetical  Muscarine  by 
Physiological  Methods.  Hermann  Fuhnek  {Arch.  exp.  Path. 
Pharm.,  1908,  59,  179 — 185). — Injection  of  muscarine  solutions  into 
the  heart  of  a  toad  (Bufo  vulgaris)  produces  in  weak  solutions 
diminutions  of  amplitude  of  the  beat ;  in  stronger  solutions,  short 
cessation,  with  spontaneous  recovery,  with  periodic  beats,  and  with 
still  stronger  solutions,  total  cessation,  lasting  for  some  minutes.  By 
perfusing  the  heart  with  Ringer's  solution,  it  readily  recovers,  and 
can  be  employed  for  further  experiments.  To  test  the  strength  of  a 
solution,  the  heart  is  first  treated  with  known  strengths  of  a  muscarine 
solution,  and  the  effects  produced  by  each  sti-ength  noticed.  The  heart 
is  then  perfused  with  the  muscarine  solution  under  investigation,  and 
from  the  dilution  necessary  to  produce  the  various  effects,  the  con- 
centration of  the  muscarine  therein  can  be  ascertained.  S.  B.  S. 

The  Action  of  Methyl-green.  Hermann  Fuhner  (Arch.  exp. 
Path.  Pharm.,  1908,  59,  161  — 178). — Methyl-green  is  a  true  quater- 
nary ammonium  base,  which  cannot  be  extracted  from  aqueous  solutions 
by  ether.  It  has,  accordingly,  a  curare-like  action,  and  produces 
paralysis,  acting  peripherally.  This  effect  is  produced  in  frogs  by 
doses  of  2 — 4  milligrams.  0*03  Gi-am  per  kilo,  is  the  toxic  dose  for 
rabbits  when  injected  subcutaneously.  Five  times  this  dose,  when 
administered  /)er  os,  is  without  action.  It  exerts  no  muscarine-like 
action  on  the  heart,  but  acts  on  the  blood-vessels,  causing  fall  of  blood- 
pressure.  Pharmacologically,  it  stands  in  the  same  relationship  to  the 
methyl-violet,  from  which  it  is  produced  by  methylation,  as  curarine 
to  curine  ;  methyl-violet,  like  curine,  exerts  no  curare-like  action,  but 
a  digitalis-like  action  on  the  heart,  which  is  wanting  both  in  methyl- 
green  and  curarine.  Methyl-violet  is  adsorbed  by  filter-paper  and 
charcoal  much  more  readily  than  methyl-green,  and  pigments  strongly 
colour  the  tissues  surrounding  its  point  of  application  and  the  organs 
on  which  it  exerts  pharmacological  action.  Methyl-green,  on  the  other 
hand,  does  not  pigment  very  much,  and  is  readily  excreted  by  the 
kidneys.  For  this  reason,  the  tinctorial  power  of  methyl-green  has 
frtiled  to  throw  light  on  the  question  of  the  localisation  of  its  curare- 
like action.  S.  B.  S. 

The  Pharmacology  of  the  Quinatoxins.  Hermann  Hilde- 
BRAXDT  {Arch.  exp.  Path.  Pharm.,  1908,  59,  127— 139).— The 
products  formed  in  the  isomeric  change  produced  by  heating  the 
cinchona  alkaloids  in  acetic  acid  have  been  termed  the  quinatoxins. 
The  experiments  indicate  that  the  increased  toxicity  of  these  products, 
as  compared  with  the  parent  substances,  is  due  to  the  presence  ot"  the 
piperidiue  group  and  the  free  imino-group.  The  comparative  effects 
of  cinchotoxin,  methylcinchotoxin,  and  other  derivatives  were 
investigated.  S.  B.  S. 
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Biochemical  Investigations  of  p-Iodophenylarsinic  Acid. 
Ferdinand  Blumenthal  and  Friedrich  Herschmann  (Biochem. 
Zeitsch.,  1908,  12,  248 — 251). — jtj-Iodophenylarsinic  acid  was  prepared 
from  atoxyl  by  slowly  diazotising  it,  and  then  adding  potassium  iodide. 
It  is  soluble  in  methyl  and  ethyl  alcohols,  but  insoluble  in  other 
organic  solvents,  and  can  be  heated  to  300°  without  melting.  For 
physiological  investigations,  the  sodium  salt  was  employed.  It  is 
more  toxic  than  atoxyl;  0"1  gram  can  be  injected  into  rabbits  of  from 
1'5 — 2  kilograms  in  weight  without  marked  ill-effects  ;  0  2  gram  is  a 
lethal  dose.  The  animals  killed  exhibit  acute  nephritis.  The  iodine 
is  excreted  in  the  urine  apparently  in  the  form  of  an  organic 
compound,  and  can  be  detected  therein  for  some  days  after  the 
injection.  S.  B.  S. 

Beeswax.  Ragnar  Berg  {Chem.  Zeit,  1908,  32,  777—780). — 
From  a  study  of  this  wax,  the  author  concludes  that  yellow  beeswax 
contains  aromatic  and  yellow  colouring  matters  soluble  in  80%  alcohol 
and  insoluble  in  light  petroleum  ;  chemically-bleached  wax  contains 
no  such  insoluble  substances.  The  odour  of  the  wax  appears  to  be 
due,  in  part,  to  esters  of  a  cholesterol  derivative  and  acetic  acid, 
butyric  acid,  valeric  acid,  and  an  unsaturated  liquid  acid.  The 
operation  of  bleaching  the  wax  causes  the  lower  fatty  acid  esters  to 
decompose.  Both  bleached  and  unbleached  wax  contain  at  least  0"6% 
(probably  more)  of  cholesterol  esters,  which  are  difficult  to  saponify,  and 
have  high  saponification  values  ;  only  the  alcohols  give  the  cholesterol 
reaction,  not  the  acids.  The  free  wax-acids,  which  are  soluble  in  80% 
alcohol,  consist  chiefly  of  unknown  acids,  together  with  small  quantities 
of  cerotic  acid  ;  the  bleached  Avax  contains  palmitic  acid.  A  super- 
saturation  method  is  described  for  showing  stearic  acid  adulteration 
of  beeswax.  Dilute  acetone,  D  0'8450,  is  used  instead  of  alcohol, 
enabling  so  small  a  quantity  as  0'3  gram  of  stearic  acid  to  be 
detected  in  the  presence  of  palmitic  and  cerotic  acids.  J.  V.  E. 

Fatty  Acids  from  Mummies.  W.  A.  Schmidt  {Chem.  Zeit., 
1908,  32,  7G9 — 770). — All  mummies  of  whatever  age  contain  fatty 
acids,  and  it  is  of  interest  to  ascertain  the  alteration  in  composition 
of  these  acids  as  time  progresses.  With  this  object,  mummies  from 
about  a.d.  500  and  about  B.C.  1000  have  been  investigated.  From  the 
lungs  and  muscles  of  the  more  recent,  60%  and  20 — 25%  respectively 
of  higher  fatty  acids  have  been  obtained,  40%  of  which  is  oleic  acid  ; 
practically  no  volatile  fatty  acids  were  present.  The  lungs  and  spleen 
of  the  older  mummies  contained  respectively  12*5%  and  30%  of  higher 
fatty  acids,  relatively  lcs.s  oleic  acid,  and  in  proportion  to  the  more 
recent  mummies,  a  considerable  quantity  of  volatile  acids. 

The  liver  of  a  mummy  (u.c.  1000)  was  found  to  contain  1*6% 
volatile  fatty  acids,  which  are,  for  the  most  part,  present  as  the  sodium 
salt. 

The  author  considers  that  the  presence  of  higher  acids  is  probably 
due,  in  part,  to  the  transformation  of  the  mummified  albumin,  and 
that  the  volatile  acids  may  bo  derived  from  tlie  slow  decomposition  of 
the  higher  acids,  and  not  directly  from  the  albumin.  J.  V.  E. 
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Optical  Activity  of  "  Protagon."  A  New  Physical  Pheno- 
menon Observed  in  Connexion  with  the  Optical  Activity  of 
So-called  "  Protagon."  Otto  Kosenheim  and  M.  Christine  Tebb 
{J.Physiol.,  1908,37,341—347,  348— 354).— "  Protagon  "  dissolved 
in  pyridine  possesses  at  30°  a  slight  dextrorotatory  power,  which 
changes  to  optical  inactivity  at  higher  or  lower  temperatures,  showing 
linally  a  maximum  Isevorotation  of  -  242°,  and  a  final  constant 
Isevorotation  of  [a]'o  - 13'3°.  The  prolonged  action  of  boiling  or 
warm  alcohol  during  its  preparation  or  recrystallisation  has  no  influence 
on  these  phenomena.  Wilson  and  Cramer's  "  decomposition  "  theory 
of  protagon,  based  on  the  change  of  the  specific  rotation  of  protagon 
in  pyridine  from  +  6-8°  to  (  +  '?)13'3°  after  the  action  of  warm  alcohol, 
is  erroneous,  and  cannot  iDe  used  for  the  revival  of  the  view  that 
protagon  is  a  definite  chemical  compound. 

The  explanation  of  the  change  is  as  follows  :  the  diamino-phosphatide, 
sphingomyelin  (the  constituent  of  "  protagon  "  rich  in  phosphorus), 
is  precipitated,  when  a  solution  of  protagon  is  kept ;  it  is  the  appear- 
ance of  this  pi-ecipitate  which  gives  rise  to  the  high  Isevorotation  ;  as 
the  precipitate  settles,  the  Isevorotation  decreases,  and  the  final 
IjBVorotation  is  due  to  a  small  amount  of  the  precipitate  which  does 
not  settle.  But  if  the  precipitate  is  removed  by  filtration  or  centri- 
fugation,  the  portion  of  the  protagon  which  remains  in  the  pyridine 
solution,  and  is  phosphorus-free,  is  optically  inactive.  If  the  precipi- 
tate is  once  more  shaken  up  with  this,  high  la^vorotation  is  again 
obtained,  which  lessens  as  the  precipitate  once  more  settles.  The 
high  Itevorotation  is  expressed  in  the  usual  way,  but  the  optical 
activity  of  the  precipitated  substance  does  not  follow  Biot's  laws. 

On  microscopic  examination,  the  precipitate  of  sphingmyelin  is 
found  to  consist  of  anisotropic  globules  (fluid  sphsero-crystals),  and 
their  appearance  in  polarised  light  is  figured.  The  term  sphaero- 
rotation  is  proposed  for  this  phenomenon. 

The  majority  of  the  experiments  recorded  were  performed  with 
protagon  or  sphingomyelin  prepared  from  brain,  but  a  similar 
substance  with  the  same  remarkable  properties  was  also  prepared 
from  the  cortex  of  the  suprarenal  body.  W.  D.  H. 
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Enzymes'  [Diastase].  Wilhelm  Schneidewind,  Diedrich  Meyer, 
and  F.  MDnter  {Bied.  Zentr.,  1908,  37,  503—504  ;  from  Arh.  Agric- 
chem.  Versuchstat.  Halle,  1906,  2,  67).— Alcohol  and  ether  have  a  very 
injurious  effect  on  the  action  of  diastase,  and  freshly-prepared  solutions 
of  diastase  are  much  more  vigorous  in  action  than  the  precipitated 
substance.  It  is  therefore  impossible  to  obtain  information  as  to  the 
composition  of  enzymes  by  studying  substances  prepared  by  precipita- 
tion. 
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Albumin,  asparagine,  and  peptone  act  favourably,  so  also  do  weak 
acids  (citric  and  acetic)  at  low  concentrations  (0001%),  but  at  higher 
concentrations  (0"010%)  they  retard  the  action  of  diastase.  Chlorides 
of  the  alkalis  and  small  quantities  of  monophosphates  and  of  aluminium 
sulphate  accelerate  the  action.  One  to  2%  of  monocalcium  phosphate 
or  of  aluminium  phosphate  inhibits  action  altogether.  E.  J.  R. 

Action  of  Small  Quantities  of  Metals  on  Lactic  Acid 
Fermentation.  Charles  Hichbt  [Bied.  Zentr.,  1908,  37,  576  ; 
from  Compt.  rend.  Soc.  Biol.,  1905,  60,  455 — 456). — Minute  amounts 
of  barium,  platinum,  Cv>balt,  manganese,  and  vanadium  were  found  to 
cause  a  slight  acceleration  in  the  rate  of  production  of  lactic  acid. 

E.  J.  R. 

The  Catalases  of  Bacteria.  August  Joens  {Arch.  Hygiene,  1908, 
67,  134 — 162). — The  power  of  bacteria  in  bouillon  cultures  to  decom- 
pose hydrogen  peroxide  is  due  to  the  presence  of  a  specific  catalaso, 
which  exists  in  the  form  of  both  an  ecto-  and  endo-ferment.  Catalase- 
formation  appears  to  be  a  very  general  property  of  bacteria,  althougli 
individual  species  vary  very  greatly  as  regards  the  intensity  of  the 
action.  S.  B.  S, 

The  Chemical  Changes  Involved  in  the  Assimilation  of  Free 
Nitrogen  by  Azotobacter  and  Radiobacter.  Julius  Stoklasa 
{Centr.  Bakt.  Far.,  1908,  ii,  21,  484— 509)— Both  Azotobacter 
ch7-oococcuin  and  Radiobacter  are  widely  distributed  in  nature,  especially 
in  soils  where  the  bluish-green  algre  are  numerous  ;  they  were  not 
found,  however,  in  the  high-lying  soils  of  the  Alps.  Full  details  are 
given  of  the  methods  of  isolating  and  studying  the  organisms. 

Experiments  on  the  amount  of  nitrogen-fixation  showed  that, 
contrary  to  the  generally-accepted  view,  Radiobacter  has  only  slight 
powers  of  assimilating  free  nitrogen  ;  thus  cultures  in  10  and  20 
days  respectively  fixed  only  2  2  and  5  milligrams  of  nitrogen  per  litre, 
whilst  Azotobacter  cultures  under  the  same  conditions  fixed  74"9  and 
98  milligrams  per  litre.  Nor  is  the  nitrogen-fixing  power  of  Azotobacter 
greatly  increased  by  symbiosis  with  Radiobacter. 

In  order  that  nitrogen-fixation  should  go  on,  it  is  essential  that 
carbohydrate  should  be  supplied,  and  experiments  were  made  to 
ascertain  the  relative  values  of  several  sugars.  /Arabiuose  was 
the  most  effective,  causing  180  milligrams  of  nitrogen  per  litre  to  be 
fixed  ;  under  the  same  condition,  /-xylose,  dextrose,  ci-galactose,  and 
hiivulose  enabled  140  to  155  milligrams  to  be  fixed,  sucrose  125,  maltose 
86,  but  rliamnose  only  49'8.  The  figures  for  duplicate  experiments 
show  somewhat  wide  variations,  but  a  series  of  tests  with  dextrose 
showed  that  99  to  224  grams  of  this  sugar  were  converted  into  carbon 
dioxide  and  water  for  every  gram  of  nitrogen  fixed.  In  view  of  the 
above  results,  the  author  suggests  that  the  furfuroids  of  the  soil  furnish 
the  best  source  of  food  for  Azotobacter. 

The  inUuonco  of  sodium  nitrate  ou  the  process  was  al.so  investigated. 
This  substance  inhibits  nitrogen-fixation ;  nevertheless,  it  is  not 
nearly  as  useful  a  food-stuff  as  free  nitrogen.     Radiobacter  is  a  power- 
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ful   denitrifier,    decomposing    the    nitrate    with    liberation    of    free 
nitrogen. 

Respiration  is  more  intense  than  in  any  other  organism  yet  studied, 
1  gram  of  the  bacterial  mass  evolving  TS  grams  of  carbon  dioxide  in 
twenty-four  hours.  In  addition  to  carbon  dioxide,  the  following  sub- 
stances are  also  produced  from  the  sugar  :  ethyl  alcohol,  hydrogen, 
formic,  acetic,  butyi'ic,  and  lactic  acids.  E.  J.  R. 

Effect  of  Pasteurisation  on  the  Development  of  Ammonia  in 
Milk.  W.  G.  Whitman  and  Henry  C,  Sherman  (/.  Amer.  Ghem.  Soc, 
1908,30,  1288 — 1295). — Experiments  which  have  been  made  on  the 
pasteurisation  of  milk  at  65°  and  85^  have  shown  that  it  does  not 
entirely  destroy  the  bacteria  which  attack  the  proteins  with  formation 
of  aaimonia,  but  does  destroy,  sometimes  at  65°  and  always  at  85°,  the 
bacteria  or  enzymes  which  cause  the  decrease  of  ammonia  in  raw 
milk.  The  estimation  of  ammonia  for  the  purpose  of  determining  the 
amount  of  decomposition  of  proteins  in  milk  is  particularly  useful  in 
samples  which  have  been  pasteurised  at  a  high  temperature,  but  is  of 
less  value  in  samples  which  have  been  pasteurised  at  low  tempera- 
tures or  not  at  all,  since  the  amount  of  ammonia  present  at  any  given 
time  cannot  be  assumed  to  be  proportional  to  the  extent  to  which  protein 
decomposition  has  taken  place.  In  the  case  of  samples  of  ISTew  York 
milk,  it  was  found  that,  in  general,  pasteurisation  was  less  efficient  iir 
checking  the  development  of  ammonia  than  in  retarding  the  production 
of  acid,  and  this  was  especially  true  of  milk  pasteurised  at  the  higher 
temperature  (85°),  which  before  becoming  sour  often  showed  an  amount 
of  ammonia  considerably  in  excess  of  that  produced  in  raw  milk  of  the 
same  age  and  origin.  It  was  also  found  that  pasteurisation  greatly 
retarded  souring,  but  favoured  the  development  of  an  offensive 
odour  and  bitter  taste,  this  effect  being  much  less  noticeable  in  samples 
pasteurised  at  65°  than  in  those  pasteurised  at  85°.  E.  G. 

The  Photod3mamic  Action  of  Plant  Extracts  Containing 
Chlorophyll.  Walther  Hausmann  [Biochem.  Zeitsch.,  1907,  12, 
331 — 334). — Extracts  of  various  plants  containing  chlorophyll  were 
shown  to  exert  no  hsemolytic  action  on  suspensions  of  red  blood- 
corpuscles  when  kept  in  the  dark  ;  if  the  mixture  of  corresponding 
quantities  was  exposed  to  light,  hiemolysis  readily  took  place. 

S.  B.  S, 

Recent  Researches  on  Chlorophyllian  Photosynthesis.  Eva 
Mamelt  and  GiNO  Pollacci  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i, 
739 — 744). — A  destructive  criticism  of  the  work  of  Usher  and 
Priestley  (Abstr.,  1906,  ii,  299,  881  ;  compare  also  Ewart,  this  vol., 
ii,  217).  The  statement  made  by  Usher  and  Priestley  that  green 
leaves  of  Elodea,  still  attached  to  the  plant,  do  not  become  reddish- 
violet  when  immersed  in  Schiff's  reagent  is  incorrect.  Moreover, 
when  Elodea,  killed  by  immersion  in  boiling  water,  is  placed  in  pure 
water,  the  same  bleaching  is  seen  as  was  observed  by  Usher  and 
Priestley  in  a  solution  of  carbon  dioxide ;  it  is  probably  due  to  the 
action  of  oxygen  on  the  chlorophyll,  and  not  to  that  of  carbon  dioxide. 
The   experiments    on    the    production  of    formaldehyde    from   carbon 
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dioxide  in  an  artificial  "  cell "  composed  of  glycerol  and  chlorophyll 
are  A'^alueless,  because  solutions  of  chlorophyll  always  give  Schiff's 
reaction.  The  evolution  of  oxygen  from  these  artificial  cells  as 
described  by  Usher  and  Priestley  could  not  be  observed.  In 
conclusion,  it  is  pointed  out  (1)  that  these  workers  did  not  make  any 
direct  experiment  to  prove  the  presence  of  hydrogen  peroxide  in 
plants  ;  (2)  the  function  of  the  catalytic  enzymes  supposed  to  decompose 
the  hydrogen  peroxide  is  not  demonstrated  j  (3)  that  all  deductions 
based  on  the  existence  of  formaldehyde  in  the  plant  after  the  death  of 
the  protoplasm  and  the  bleaching  of  the  chloi'ophyll  are  erroneous, 
because  formaldehyde  is  present  in  the  living  green  cells ;  (4)  that 
the  photolytic  decomposition  of  carbon  dioxide  in  presence  of  chloro- 
phyll cannot  be  realised,  much  less  the  production  of  starch  under  the 
conditions  given  by  Usher  and  Priestley.  The  only  facts  established 
are  that  the  phenomena  of  assimilation  are  intimately  connected  with 
the  production  of  formaldehyde,  and  that  the  latter  is  localised  in  the 
chloroplastids,  as  was  already  observed  by  Kimpflin.  W.  A.  D. 


The  Translocation  of  Nitrogen  Compounds  into  the 
Embryo  of  Barley  from  the  Endosperm  and  from  Artiflcial 
Culture  Solutions.  Horace  T.  Brown  {Trans.  Guinness  Lab.,  1,  ii, 
288.  Compare  following  abstract). — Germinating  barley  has  been 
shown  to  contain  in  the  early  stages  of  its  life  a  variety  of  nitrogenous 
substances  arising  from  the  protein  of  the  original  seed  ;  within  the 
first  ten  days,  at  least  35%  of  the  seed  protein  must  be  transformed. 
Not  all  of  the  nitrogen  compounds  found  after  germination  are 
degradation  ("down-grade")  products;  a  certain  amount  represents 
the  surplus  nitrogen  over  and  above  that  required  for  immediate  tissue 
formation  in  the  growing  embryo,  and  temporarily  accumulated 
for  future  use  ("  up-grade  "  products).  It  would  be  possible  to  dis- 
criminate between  the  two  by  stopping  the  vital  activity  of  the 
embryo  in  germinating  grain  without  stopping  enzyme  action,  for 
example,  by  treatment  with  chloroform  vapour.  Useful  light  is  also 
thrown  on  the  subject  by  determining  the  relative  nutiuent  value 
of  the  various  nitrogenous  constituents  of  the  growing  grain  when 
these  are  presented  to  the  detached  embryo  in  water  cultures  (compare 
Brown  and  Morris,  Trans.,  1890,  57,  483). 

The  barley  was  softened  souiewhat  by  steeping,  and  the  embryo 
removed  without  injury  by  means  of  a  small  knife.  A  certain  number 
of  the  embryos  were  then  placed,  scutellum  downwards,  on  disks  of 
porous  porcelain  immersed  in  Petri  dishes  containing  the  nutrient 
Kolution  in  such  quantity  that  the  disk  was  covered  without  drowning 
the  omltryos.  The  amounts  of  mineral  matter  and  of  sugar  supplied 
were  the  same  in  all  experiments,  but  the  nitrogen  compounds  were 
varied.  The  compounds  used,  and  the  order  of  their  effectiveness,  are 
as  follows  :  tyrosine  and  phenylalanine  (both  poisonous  at  the  con- 
centration used) ;  leucine,  malt  albumoscs,  and  malt  ))eptones  (tend  to 
inhibit  growth  of  the  plantlets)  ;  choline,  bctaine,  allantoin  (directly 
effective  as  nutrients,  and  causing  assimilation  of  nitrogen  amounting 
to   nearly   50%   of    that   originally   present) ;    ammonium    sulphate, 
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aspartic  acid,  glutamic  acid,  potassium  nitrate,  and  asparagine  show 
progressive  increases  in  their  power  to  supply  nitrogen  to  the  plant. 

It  is  significant  that  asparagine,  the  best  nutrient  found,  is  much 
more  eifective  than  its  hydrolytic  products,  just  as  sucrose  was  found 
by  Brown  and  Morris  to  be  superior  as  a  nutrient  to  dextrose  and 
Isevulose.  E.  J.  R. 

The  Soluble  and  Non-coagulable  Nitrogen  Compounds  in 
Malt.  Horace  T.  Brown  {J.  Inst.  Brewing,  1907,  13,  394 — 416).— 
An  aqueous  extract  of  malt  contains  a  very  complex  mixture  of 
nitrogenous  substances,  even  after  boiling  and  removal  of  the  coagulated 
compounds,  and  ordinary  precipitants  were  found  insufficient  to  effect 
complete  separations.  Thus  phosphotungsfcic  acid  precipitates  about 
half  the  nitrogen,  but  it  does  not  sharply  differentiate  the  complex 
compounds,  and  it  is  possible  to  isolate  both  from  the  precipitate  and 
the  filtrate  substances  having  substantially  the  same  properties. 
Special  methods  were  devised  for  estimating  the  nitrogen  present  as 
ammonia,  and  that  existing  as  amides  and  amino-acids  (and  therefore 
liberated  by  nitrous  acid),  but  these  only  accounted  for  12 "5%  of  the 
total  nitrogen  in  the  extract.  An  elaborate  series  of  experiments  was 
then  made  to  separate  and  characterise  the  remainder  of  the  nitrogen 
compounds,  including  salting-out  with  zinc  sulphate  and  ammonium 
sulphate,  various  treatments  with  alcohol,  precipitation  with  phospho- 
tungstic  acid,  and  the  use  of  dialysis  in  a  special  form  of  dialyser  ;  as 
far  as  possible,  the  experiments  were  made  quantitatively.  In  this 
way,  some  substances  were  isolated  resembling  in  their  main  character- 
istics the  all)umoses  and  peptones  which  result  from  the  digestion  of 
animal  proteins  under  the  influence  of  animal  pepsins.  The  malt 
albumoses  are  neutral,  soluble  in  water,  not  coagulated  by  heat,  and 
f-alted-out  by  ammonium  and  zinc  sulphates.  The  malt  peptones  are 
readily  and  permanently  soluble  in  water  and  strong  alcohol,  are 
readily  diffusible,  and  precipitable  by  phosphotungstic  acid.  In  all 
these  respects  they  agree  with  the  corresponding  animal  products ; 
they  differ,  however,  in  not  giving  the  biuret  reaction,  and  in  that  the 
malt  peptones  are  not  precipitable  by  ferric  ammonium  alum.  The 
division  of  the  "  non-coagulable "  nitrogen  in  aqueous  and  dilute 
alcohol  extracts  of  malt  was  found  to  be  as  follows  : 

Aqueous  Dihite  alcohol 

extract  of  malt,  extract  of  malt. 

Nitrogen  as  ammonia     3"5  20 

,,         ,,  amino-acid  and  amide  85  16"0 

,,         ,,  organic  bases 4'0  8'0 

,,         ,,  malt  albumoses 20*0  160 

,,         ,,  malt  peptones    31*0  58'0 

,,         ,,  imdetermined  substances...         33 '0  — 

100-0  100-0 

The  amino-acids  and  amides  include  asparagine,  tyrosine,  leucine, 
and  allantoin  ;  the  organic  bases  are  mainly  betaine  and  choline  ;  the 
albumoses  consist  of  at  least  three  distinct  compounds,  and  the 
peptones  can  be  differentiated  into  at  least  two. 

60—2 
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'P  In  examining  the  several  fractions  obtained  during  the  investigation 
of  the  albumoses  and  peptones,  the  author  has  found  the  "  amino- 
index  "  a  useful  factor.  These  substances,  although  neither  amides 
nor  amino-acids,  liberate  a  certain  amount  of  their  nitrogen  on 
treatment  with  nitrous  acid,  and  the  percentage  so  liberated  is  called 
the  amino-index. 

Malt  albumose  I,  which  represents  about  one-third  of  the  total 
albumoses  separable  by  ammonium  sulphate,  is  insoluble  in  85% 
alcohol,  and  possesses  a  remarkable  power  of  producing  a  persistent 
froth  in  aqueous  solution,  a  property  of  considerable  interest  in  con- 
nexion with  the  formation  of  "  head  "  or  foam  on  malt-worts  and  beers  ; 
its  amino-index  is  4.  Albumose  II  is  soluble  in  85%  alcohol,  and  does 
not  possess  this  frothing  power ;  its  amino-index  is  5.  Albumose  III, 
with  amino-index  20,  is  salted-out  with  zinc  sulphate  after  removal  of 
Albumoses  I  and  II. 

The  malt  peptones  I  and  II  closely  resemble  each  other  in  general 
properties,  but  the  amino-index  of  one  is  10'9,  and  of  the  other,  193. 

The  author  considers  that  the  albumoses  and  peptones  are  derived 
from  hordein,  the  alcohol-soluble  protein  of  barley.  E.  J.  R. 

The  Protein  Changes  Taking  Place  in  Green  Plants  when 
Kept  in  the  Dark.  Wl.  Butkewitsch  (Biochem.  Zeitsch.,  1908,  12, 
314 — 330). — The  plants  employed  in  the  investigations  were  beans 
and  oats.  The  total  nitrogen  was  estimated  by  Kjeldahl's 
method,  the  protein  nitrogen  by  that  of  Stutzer,  the  aspartic  acid 
nitrogen  by  that  of  Sachsse,  and  the  ammonia  nitrogen  by  that  of 
Bosshard.  In  the  case  of  beans,  the  undigestible  nitrogen  and 
the  nitrogen  of  the  substances  precipitable  by  phosphotungstic  acid 
were  also  estimated.  The  analyses  were  carried  out  with  samples  of 
the  original  material,  and  also  with  samples  of  material  which  had 
remained  for  diiiorent  lengths  of  time  in  the  dark.  It  was  found 
that  there  was  a  decrease  of  protein  nitrogen  and  an  increase  in 
aspartic  acid  nitrogen.  The  nitrogen,  which  was  due  neither  to 
aspartic  acid  nor  protein,  at  first  increased,  and  then  diminished.  The 
conclusion  is  drawn  that  part  of  the  aspartic  acid  (and  another  accom- 
panying amide)  is  formed  by  a  secondary  change  from  products  of 
protein  degradation,  which  include  leucine  and  tyrosine.         S.  B.  S. 

The  Function  of  Calcium  in  Plants.  Viktor  Grafe  and 
Lkopold  lliTTEU  YON  PoKTHKiM  (Bied.  Zeiifr.,  1908,  37,  571 — 572  ; 
from  Naturv).  Rundschau,  1907,  22,  255). — The  author.s  tind  that  tlie 
injurious  effects  observed  when  plants  are  grown  without  a  proper 
supply  of  calcium  compounds  either  fail  to  appear  or  are  greatly 
delayed  when  sugar  is  supplied.  The  experiments  were  made  with 
beans  [I'haseolus  vulgaris),  and  tlie  sugars  investigated  were  leevulo.so, 
dextrose,  and  sucro.se ;  of  these,  hevuloso  was  moat  effective  in 
delaying  the  elfects  of  calcium  starvation.  These  results  lend 
support  to  the  view  that  calcium  is  concerned  in  tho  conversion  of 
stat  ch  into  sugar  in  the  plant. 

Experiments  were  also  de.signed  to  ascertain  whether  calcium  acts 
as  a  protector  against  the  formaldohytle,  which  may  be  supposed  to 
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be  produced  during  the  assimilation  of  carbon  dioxide.  Plants  were 
grown  in  normal  solutions  and  in  solutions  free  fro'm  calcium  ;  some 
were  kept  in  the  dark  and  some  in  the  light.  Formaldehyde  occurred 
in  all  plants  exposed  to  light,  but  it  did  not  occur  in  plants  kept 
in  the  dark,  even  where  calcium  was  withheld.  ISTevertheless,  the 
characteristic  effects  of  calcium  starvation  were  seen  in  the  latter 
ease,  and  these  experiments  do  not  show  any  relation  between 
calcium  starvation  and  presence  of  formaldehyde.  E.  J.  R. 

Occurrence  of  Calcium  Oxalate  in  the  Barks  of  the 
Eucalyptus.  Henry  G.  Smith  {J.  Roy.  Soc.  New  South  Wales, 
1905,  39,  23 — 32). — The  following  amounts  of  calcium  oxalate 
were  found  in  the  bark  of  different  species  of  Eucalyptus :  E. 
gracilis,  16-66;  E.  Behriana,  16-50;  E.  salubris,  16-00;  E.  oleosa, 
10  64;  E.  dumosa,  9-80;  E.  salmonophloia,  8*34;  E.  occidentalis, 
6-82;  E.  viridis,  5-01;  E.  redunca,  4-46;  E.  polybractea,  2-14; 
E.  stricta,  0-69,  and  E.  Morrisi,  0-08%.  The  calcium  oxalate  differs 
from  that  usually  found  in  plants  in  having  only  one  mol.  H2O,  and 
in  its  crystalline  form,  being  similar  to  the  mineral  whewellite. 

It  is  suggested  that  the  production  of  large  amounts  of  oxalic 
acid  may  be  the  cause  of  stunted  growth,  and  that  Eucalyptus  gracilis 
is  the  degenerate  form  of  a  larger  tree. 

The  tannin  in  the  barks  containing  much  calcium  oxalate  is 
decidedly  superior  to  the  tannin  of  barks  in  which  only  small  amounts 
are  present.  N.  H.  J.  M. 

Aluminium,  the  Chief  Inorganic  Element  in  a  Proteaceous 
Tree,  and  the  Occurrence  of  Aluminium  Succinate  in  Trees 
of  this  Species.  Henry  G.  Smith  {J.  Roy.  Soc.  New  South  Wales, 
1904,  37,  107 — 120). — Four  specimens  of  Orites  excelsa,  one  of  the 
trees  known  in  Australia  as  "  Silky  Oak,"  were  found  to  contain 
large  amounts  of  aluminium.  When  excessive  amounts  of  aluminium 
are  taken  up  by  the  trees,  deposits  of  basic  aluminium  succinate 
are  formed.     The  deposits  contain  also  free  butyric  acid. 

Samples  of  the  wood  from  (1)  Queensland,  (2)  Mullimbimby, 
(3)  Dorrigo,  and  (4)  Bangalow,  contained  0-639,  0-684,  0-673,  and 
0706%  ash,  the  composition  of  which  was  as  follows  : 


K2O. 

Na.30. 

CaO. 

MgO. 

AI0O3.  M113O4. 

P.Og. 

SO3. 

SiOg. 

CI. 

CO.. 

1. 

6-98 

tiace 

1-99 

3-59 

79-61     trace 

0-96 

0-85 

3-64 

0-25 

2-54 

2. 

10-91 

1-59 

11-25 

13-87 

36-04     3-01 

1-31 

0-13 

0-62 

3-03 

18-82 

3. 

14-96 

1-13 

2-63 

16'12 

43-03     trace 

1-70 

0-26 

0-36 

1-54 

(18-62) 

4. 

— 

— 

— 

— 

38-77     0-48 

1-26 

— 

— 

— 

— 

The  ash  of  (2)  contained  traces  of  cobalt.  Iron  was  present  only  in 
traces. 

The  sap  of  Grevillea  robusta  was  found  to  contain  butyric  acid.  No 
aluminium  could  be  detected  in  the  ash  of  five  varieties  of  Grevillea. 

N.  H.  J.  M. 

Ochoco  Pat.  Julius  Lewkowitsch  (Analyst,  1908,  33, 
313— 315).— A  fat,  consisting  of  about  98%  of  myristin  and  2%  of 
olein,   is    yielded    by    the    seeds    of   Scyphocephalitwi   ochocoa,   a   tree 
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found  on  the  "West  Coast  of  Africa.  The  kernels  of  the  seeds  yield 
about  58  8%  of  the  fat,  but  by  whatever  process  the  fat  is  prepai-ed, 
a  dark  brown  colouring  matter  is  at  the  same  time  extracted  ;  this 
colouring  matter  is  contained,  not  only  in  the  husks,  but  also  in  the 
spermoderm  which  passes  through  the  whole  of  the  endosperm  in  the 
form  of  irregular  iamellse.  The  white  endosperm,  cut  out  carefully 
by  hand,  yielded  a  fat  having  the  following  chemical  and  physical 
constants  :  D4"  0"8899  ;  saponification  number,  238'5  ;  iodine  number, 
1-72;  Eeichert-Meissl  number,  0"65  ;  m,  p.  45 — 48°;  unsaponifiable 
matter,  0"37%  ;  mean  molecular  weight  of  the  fatty  acids,  freed  from 
unsaponifiable  matter,  221*9  ;  m.  p.  of  fatty  acids,  47'2°;  the  extracted 
fat  had  the  acid  number  1-42.  The  seeds  are  obtainable  in  large 
quantity.  W.  P.  S. 

Carrotene  from  Carrots.  Leon  Marchlewski  {Zeitsch.  2)hysiol. 
Chem.,  1908,  56,  554.  Compare  Euler  and  Nordenson,  this  vol.,  ii, 
724). — The  author  has  shown  previously  that  carrotene  when 
oxidised  does  not  yield  a  derivative  of  cholesterol.  J.  J.  S. 

Absence  of  Gum  and  Presence  of  a  New  Diglucoside  in  the 
Kinos  of  the  Eucalyptus.  Henry  G.  Smith  (/,  Roy.  Soc.  New  South 
Wales,  1905,  38,  21  —  36). — Freshly-exuded  kinos  of  Eucalyptus 
paniculata  yielded  a  diglucoside,  eniphloin,  which  is  insoluble  in  alcohol. 
When  hydrolysed,  it  yields  44*47%  of  a  sugar,  from  which  an  osazone, 
m.  p.  176 — 178°,  was  obtained.  The  sugax',  which  is  probably  isomeric 
with  melibiose,  is  without  optical  activity,  presumably  owing  to 
internal  compensation. 

When  the  glucoside  is  boiled  with  dilute  acid,  a  precipitate  of  "  kino- 
red  "  is  produced.  This  yields  protocatechuic  acid  when  heated  with 
potassium  hydroxide. 

The  astringency  values  of  about  100  species  of  Eucalyptus  were 
determined.  Compared  with  gallotannic  acid,  containing  14-43'7o  of 
water,  =  1000,  the  values  for  E.  pilularis,  E.  macrorrkyncha,  and 
E.  eugenioides  (containing  about  18%  of  water)  were  838,  835,  and  811 
respectively.  The  kinos  of  E.  paniculata  and  other  "  iron-barks  "  have 
only  about  half  their  values,  owing  to  their  glucosidal  nature,  and  it 
will  be  necessary  to  hydrolyse  the  glucoside  while  in  the  pits  (perhaps 
by  means  of  an  enzyme)  to  render  them  suitable  as  tanning  materials. 

N.  H.  J.  M. 

Barks  of  Rhamnus  Frangula  and  Rhamnus  Purshiana. 
Alkxandkr  Tschirch  and  J.  F.  A.  Pool  {Arch.  Fharm.,  1908, 
246,  315 — 325). — The  emodins  isolated  from  the  two  barks  are 
identical;  a  substance,  m.  p.  165",  which  was,  in  addition,  obtained 
from  Frangula  l)ark,  is  probably  chry.sophanic  acid  ;  neither  bark  con- 
tains rhein.  Tschirch  and  Fdner's  assay  inothod  for  rhubarb  (Abstr., 
1907,  ii,  515)  is  not  applii-able  to  the  harks  in  quostion,  but  Warin's 
colori metric  method  (Abstr.,  1905,  ii,  659)  appears  to  be  of  more 
im])ortaTice.  The  addition  of  magnesia  to  the  powdered  drug  before 
percolation,  in  order  to  remove  tiie  hitter  taste  from  the  extract,  does 
not  greatly  affect  the  total  hydroxymethylantluaciuiuone-conteut  of  the 
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percolate,  but  increases  in  it  the  amount  of  combined  hydroxymethyl- 
anthraquinones.  G.  B. 

Origin  of  the  Colour  of  Red  Grapes.  PniLirPE  Malvezin 
(Compt.  rend.,  1908,  147,  384 — 386.*  Compare  Laborde,  this  vol.,  ii, 
774). — When  unripe,  green  berries  of  red  grapes  are  heated  with 
distilled  water  for  seventeen  hours  at  85°,  an  intense  yellow  colour 
is  developed,  which  at  the  end  of  twenty-four  hours  changes  to  red. 
The  red  coloration  is  due  to  oxidation  by  the  aii*,  since  in  absence 
of  air  only  the  yellow  colour  is  obtained.  A  similar  series  of  colour 
changes  occurs  when  green  berries  of  white  grapes  are  treated  in  the 
same  way.  The  leaves  and  stalks  of  the  vine,  however,  give  only  the 
yellow  colour. 

The  author  ascribes  the  red  colour  of  grapes  to  the  existence  of  a 
single  chromogenic  compound,  which  in  his  experiments  is  transformed 
into  the  red  substance  under  the  influence  of  air,  heat,  and  probably 
light,  the  same  transformation  being  brought  about  in  nature  by  a 
specific  enzyme.  The  absence  of  colour  in  white  grapes  is  considered 
to  be  due  to  the  absence  of  this  enzyme.  The  chromogenic  substance 
is  unstable,  and  is  precipitated  when  the  heating  at  85°  is  prolonged  ; 
on  raising  the  temperature,  however,  the  original  brilliant  red  colour 
reappears,  and  this  process  can  be  repeated  a  certain  number  of  times. 

W.  0.  W. 

The  Action  of  Sulphur  Dioxide  on  Plants.  A.  Wieler  (Bied. 
Zentr.,  1908,  37,  572—573  ;  hom.  Xaturw.  Rundschau,  1907,  22,  229). 
— Assimilation  of  carbon  dioxide  is  profoundly  influenced  by  the 
presence  of  sulphur  dioxide,  but  respiration  is  not  affected.  Examina- 
tion of  the  leaves  of  plants  from  districts  where  sulphur  dioxide 
causes  injury  showed  that  this  substance  is  present  in  the  leaf, 
although  only  in  small  quantities,  except  in  cases  where  the  leaves  are 
close  to  the  source  of  origin  of  the  gas,  when  larger  amounts  are  found. 
The  sulphur  dioxide  enters  through  the  stomata,  and  causes  greater 
injury  in  wet  than  in  dry  weather,  because  the  stomata  are  more 
widely  open. 

There  is  evidence  that  some  other  factors  come  into  play  besides  the 
direct  action  of  sulphur  dioxide  in  the  leaf ;  for  instance,  the  soils  in 
the  districts  where  injury  arises  are  acid.  It  is  concluded  that  injuiy 
can  usually  be  overcome  by  suitable  manuring,  and,  in  particular,  by 
liming.  E.  J.  R. 

The  Quantity  of  Arsenic  contained  in  Wines  obtained  frorn 
Vines  which  have  been  Treated  with  Arsenical  Washes. 
Pierre  Bheteau  (/.  Pharm.  Chim.,  1908,  [vi],  28,  154— 158).— Ten 
samples  of  wine  obtained  from  vines  which  had  been  treated  with 
arsenical  washes  or  sprays  were  found  to  contain  quantities  of  arsenic 
varying  from  0-003  to  0-20  milligram  per  litre  ;  (  o  sample  was  free 
from  arsenic.  Four  other  samples,  also  coming  from  vines  similarly 
treated,  but  which  had  received  the  addition  of  quantities  of  sulphuric 
acid,  bisulphite,  ic,  contained  from  0-03  to  0-10  milligram  of  arsenic 
per  litre.  W.  P.  S. 

^  And  BiM.  Assoc,  chim.  Sucr.  DisL,  1908   26,  187— 1S9. 
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Tobacco-smoke.  Josef  Habermann  and  Richard  Ehrenfeld 
{Zeitsch.  physiol.  Chem.,  1908,  56,  363—372.  Compare  Abstr.,  1901, 
ii,  680). — An  investigation  of  the  amount  of  ammonia,  sulphur,  and 
nicotine  in  the  smoke  of  various  brands  of  Austrian  cigars. 

W.  D.  H. 

Composition  of  the  Air  in  Soils.  Erich  Lau  (Bied.  Zentr., 
1908,  37,  433 — 434). — The  author  discusses  the  variations  in  the 
amount  of  carbon  dioxide  present  in  the  air  of  the  soil.  The  soil  air 
is  richest  in  carbon  dio'lde  in  summer  and  poorest  in  winter,  the 
maximum  being  reached  in  July,  and  the  minimum  in  February.  Only 
small  amounts  are  found  in  sandy  soils,  more  in  clays  and  loams,  and 
a  still  larger  quantity  in  peaty  soils,  corresponding  with  the  increasing 
amounts  of  humus  present ;  the  physical  properties  of  the  soil  also 
influence  the  quantity.  Less  is  found  at  the  surface  than  lower  down ; 
the  difference  is  more  marked  in  the  case  of  peaty  than  of  sandy  soils. 
The  amount  of  oxygen  in  the  soil  air  depends  on  the  amovint  of  carbon 
dioxide,  hence  it  is  clear  that  the  latter  is  formed  by  oxidation  of 
humus. 

Some  of  the  carbon  dioxide  is  also  produced  by  the  plants  growing 
in  the  soil,  and  the  amount  present  in  soils  carrying  crops  is  always 
greater  than  in  fallow  soils ;  the  amount  also  increases  with  the 
temperature  and  the  weight  of  the  crop.  Potatoes  and  lupins 
especially  cause  an  increase  in  the  carbon  dioxide,  indicating  that 
their  respiratory  processes  are  more  intense  than  those  of  other  plants. 

Dung  also  increases  the  amount  of  carbon  dioxide  present. 

E.  J.  R. 

Some  Properties  of  the  Organic  Matter  in  the  Soil.  The 
Osmotic  Pressure  of  the  Soil  Moisture.  Josef  Konig,  Julius 
Hasenbaumer,  and  H.  Grossmann  {Landw.  Versuchs.-stat.,  1908, 
69,  1  —  92). — The  authors  have  examined  a  method  suggested  by 
Coppenrath  {Landv}.  Versuchs.-stat.,  1907,  QQ,  401)  for  determining' 
the  amount  of  available  plant  food  in  soils,  namely,  heating  the  soil 
(.500  grams)  with  water  (5  litres)  for  five  hours  under  5  atm.  pressure. 
The  plant  food  goes  into  solution  either  as  complex  salts  or  as  organic 
substances.  Great  differences  in  composition,  such  as  would  be  found 
in  soils  of  widely  different  types,  are  thus  brought  out,  but  not  the 
slight  differences  produced  by  adding  to  a  given  soil  artificial  manures 
in  quantities  commensurate  with  those  used  in  practice.  Hydrogen 
peroxide  also  dis.solves  pl.ant  food  from  the  soil,  and  in  somewhat 
higher  quantities  than  the  above  method,  but  it  also  fails  to  dis- 
criminate between  manured  and  unmannred  soils  of  the  same  type 
when  the  amount  of  added  manure  is  only  small. 

The  analytical  value  of  the  method  was  established  by  pot  experi- 
ments, which  showed  that  the  amount  of  potash  taken  by  the  plant, 
and  therefore  "available"  for  the  plant,  was  much  the  .same  as  th.at 
dissolved  by  the  above  proce.sses.  Hinco  the  amount  of  plant  food 
dissolved  by  these  methods  is  higher  than  that  extracted  by  pure  water, 
or  water  satur.ited  with  carbon  dioxide,  it  follows  that  some  of  the 
soil  humus  mu.'it  furnish  minoi'al  matter  to  the  plant .     For  the  same 
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reason,  potash  appears  to  be  set  free  from  some  of  its  insoluble  com- 
pounds during  the  growth  of  the  plant. 

An  apparatus  is  described  by  means  of  which  a  measure  of  the 
osmotic  pressure  of  the  soil  solution  can  be  obtained.  It  is  suggested 
that  such  measurements  might  throw  much  light  on  the  solubility  of 
soil  constituents.  E.  J.  K. 

Isolation  of  Picolinecarboxylic  Acid  from  Soils  and  its 
Relation  to  Soil  Fertility.  Oswald  Schreiner  and  Edmund  G. 
Shorey  {J.  Amer.  Chem.  Soc,  1908,  30,  1295— 1307).— A  sample  of 
soil  from  Takoma  Park,  Md.,  was  found  to  contain  3%  of  organic 
matter,  0"1%  of  nitrogen,  and  sufficient  mineral  substances  for 
ordinary  crops.  Nevertheless,  this  soil  was  very  unfertile,  and  did 
not  respond  readily  to  treatment  with  manures.  It  was  found  that 
this  was  due  to  the  presence  of  toxic  substances,  and  a  careful 
investigation  was  therefore  carried  out,  with  the  result  that  picoline- 
carboxylic acid  was  isolated. 

2-Picoline-4-carboxylic  acid  was  obtained  by  Bottinger  (Abstr.,  1881, 
612  ;  1884,  758)  by  the  action  of  heat  on  uvitonic  acid,  the  latter 
being  easily  prepared  by  treating  pyruvic  acid  with  alcoholic  ammonia 
Indications  were  obtained  of  the  presence  of  pyruvic  acid  in  the  soil, 
but  no  evidence  could  be  obtained  of  the  presence  of  uvitonic  acid. 

A  series  of  experiments  has  been  carried  out  with  a  view  to 
ascertaining  the  toxicity  of  various  organic  substances  on  wheat 
seedlings  (compare  Schreiner  and  Eeed,  this  vol.,  ii,  420).  It  has 
been  found  that  picolinecarboxylic  acid  in  very  low  concentrations  acts 
as  a  stimulant,  but  is  decidedly  injurious  when  present  to  the  extent 
of  100 — 200  parts  per  million.  The  amount  of  picolinecarboxylic 
acid  in  the  Takoma  Park  soil  was  not  sufficient  to  account  for  the  full 
toxic  effect,  but  this  was  chiefly  due  to  the  presence  of  dihydroxy- 
stearic  acid.  Uvitonic  acid  is  much  more  toxic  than  picolinecarboxylic 
acid.  Pyruvic  acid  exerts  a  toxic  action,  but  its  sodium  salt  is 
inactive.  Pyridine  and  picoline  are  very  injurious,  and  piperidine  is 
even  more  so.  E.  G. 

Effect  of  Lime  on  the  Availability  of  the  Soil  Constituents. 
Frederick  B.  Guthrie  and  L.  Cohen  {J.  Hoy.  Soc.  New  South 
Weeks,  1907,  41,  61— 66).— About  10  lb.  of  a  light  sandy  soil,  a 
garden  loam  fairly  rich  in  humus,  and  a  very  stiff  clay  were  mixed 
with  1%  freshly-slacked  lime  and,  along  with  duplicate  portions 
without  lime,  exposed  to  the  sun  and  rain  for  a  month,  being  kept 
moist  the  whole  time. 

The  clay  to  which  lime  was  added  became  friable  in  a  fortnight.  In 
the  soils  which  had  no  lime,  the  water-soluble  phosphoric  acid  decreased 
considerably,  and  in  the  case  of  the  clay  soil  the  water-soluble  potassium 
decreased  as  well.  Application  of  lime  lessened  the  decrease  in  water- 
soluble  constituents,  and  in  the  sandy  soil  increased  the  proportions 
both  of  phosphoric  acid  and  potassium  soluble  in  water  above  those 
originally  present. 

The  amounts  of  constituents  soluble  in  citric  acid  changed  very 
slightly,  and  the  effect  of  liming  was  less  marked. 
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As  regards  the  soluble  nitrogen,  application  of  lime  was  found  to 
increase  the  amount  of  nitrites,  whilst  the  amount  of  nitrates 
remained  almost  the  same,  except  in  the  case  of  the  clay  soil,  which 
showed  a  loss  of  nitrate  under  the  influence  of  lime.  The  largest 
amount  of  soluble  nitrogen  in  the  unlimed  soil  was  in  the  form  of 
ammonia,  of  which  the  limed  soil  contained  very  little. 

N.  H.  J.  M. 

Chemical  Examination  and  Calorimetric  Test  of  Indiana 
Peats.  R.  E.  Lyons  and  C.  C.  Carpenter  {J,  Amer.  Chem.  Soc, 
1908,  30,  1307 — 1311). — ^Twenty-nine  samples  of  peat  from  the  lake 
region  of  Northern  Indiana  have  been  tested  for  calorific  value,  and 
five  typical  specimens  of  Indiana  peats  have  been  submitted  to 
complete  analysis.  The  maximum  heating  effect  was  given  by  a 
specimen  of  sphagnum  moss  peat  from  a  bed  20  feet  thick, 
exhibiting  almost  complete  decomposition  and  a  dark  chocolate  colour, 
whilst  the  minimum  effect  was  given  by  an  impure,  highly  oxidised 
peat  derived  from  grass  and  sedge.  In  general,  the  results  showed 
that  the  best  Indiana  peat  has  a  calorific  value  equal  to  the  best  grade 
of  peat  found  in  other  parts  of  the  United  States  and  in  Europe. 

E.  G. 

Manurial  Trials  with  Calcium  Cyanamide  and  (Swedish) 
Calcium  Nitrate.  Hjalmar  von  FEiLrrzEN  (Bied.  Zentr,,  1908,  37, 
498—499;  from  Landwirtsch.  Presse,  1907,  229  and  243;  see  also 
Abstr.,  1906,  ii,  487). — The  experiments  show  that  calcium  cyanamide 
acts  almost  as  favourably  as  ammonium  salts,  although  not  as  well  as 
sodium  nitrate,  on  oats,  barley,  wheat,  and  potatoes  growing  on  sandy 
or  clay  soils.  It  also  acts  well  on  the  better  moor  soils  (Misch-  u. 
Niederungsmooren),  but  on  the  poorer  soils  (sphagnum  and  high 
moorland)  it  was  not  as  good. 

Calcium  nitrate  gave  much  better  results,  and  was  fully  as  good  as 
sodium  nitrate  even  on  the  high  moorland  soils ;  indeed,  on  oats  it  was 
better  than  sodium  nitrate.  E.  J.  R. 

Pot  Experiments  to  Determine  the  Limits  of  Endurance  of 
Different  Farm  Crops  for  Certain  Injurious  Substances. 
EuEUEiiiCK  IJ.  Guthrie  and  K.  Helms  (,/".  Roy.  JSoc.  New  jSouth  Wales, 
1904,  37,  165—171.  Compare  Abstr.,  1905,  ii,  755).— The  following 
numbers  indicate  the  percentages  of  the  different  sul)stances  employed, 
find  their  effect  on  maize  grown  in  a  fairly  rich  garden  loam. 


Nan. 

^^iioCOs.       NII4CNS.        NaClOa.          AaPj 

Geiiniiiation  alTcctecl    ... 

0-20 

0-20               0-005               0-004               0-50 

,,            provcnteil.. 

or)0 

0-.^)0    above  0-02      above  0-OOG    above  0 -SO 

Growth  . affected     

0-10 

0-10               0-001               0-001               0-05 

,,        pioveiited     

0-25 

0-25    above  0-02                 0'004               0-60 

N.  H.  J.  M. 

Amount  and  Composition  of  Drainage  Waters  collected 
during  the  Year  1906-7.  J .  JM .  Ha  ym  a  n  {Jiep.  (kitvnpore  Agric.  A'«rt«., 
for  the  year  ending  Juni;  30,  1907,  57 — 58.  Compare  Abstr.,  1907, 
ii,  127), — liesultK  of  analyses,  made  twice  a  month,  of  the  drainage 
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through  four  drain-gauges,  two  72  inches  and  two  36  inches  deep,  from 
June  1  to  October  31. 

The  total  amounts  of  rain  and  drainage,  and  of  nitrogen  as  nitrates 
in  the  drainage,  for  the  five  months  were  as  follows : 

Dei)th  Nitrogen 

of  soil,  Rainfall,  Drainage,  ,- — — — • ^  ■>, 

No.            in  inches.  in  inches.  in  inches.  Per  million.  Lb.  per  acre. 

1 72  34-38  19-126  41-66  180-31 

2 72  34-38  16-709  63-03  200-51 

3 36  34-38  18-257  14-70  60-75 

4 36  34-38  19-952  18-96  85-62 

N.  H.  J.  M. 
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The  Importance  of  Hygroscopy  in  General  Analysis.  C. 
Kek'HArd  {Fharm.  Zentr-h.,  1908,  49,  759 — 763). — Attention  is 
directed  to  the  deductions  which  may  be  drawn  as  to  the  nature  of  a 
salt  from  an  observation  of  its  hygroscopic  properties.  Instances  are 
given  of  salts  which  are  similar  in  appearance,  but  may  be  distinguished 
from  one  another  by  one  having  the  power  of  absorbing  water  from 
the  atmosphere.  Thus,  a  crystal  of  sodium  iodide,  exposed  side  by 
side  with  a  crystal  of  potassium  iodide,  will  absorb  enough  water 
to  give  a  complete  solution,  whilst  the  potassium  salt  remains  prac- 
tically dry.  Barium  chloride  is  readily  distinguished  from  the  hygro- 
scopic calcium  and  strontium  chlorides.  Sodium  metaphosphate  is 
hygroscopic,  and  differs  from  sodium  orthophosphate  in  this  respect. 
Other  salts  exhibiting  this  difference  are  potassium  acetate  and  sodium 
acetate,  copper  sulphate  and  copper  nitrate,  kc.  W.  P.  S. 

Qualitative  Centrifugal  Analysis.  B.  C.  P.  Jansen  {Chem. 
Weekblad,  1908,  5,  591— 593).— The  author  finds  that  the  use  of  the 
centrifuge  in  qualitative  analysis  affords  a  method  which  is  superior 
to  the  ordinary  filtration  process  in  speed,  ease  of  manipulation,  and 
cleanliness.  Its  use  is  not  more  expensive  than  that  of  good 
filter-paper.  A.  J.  W. 

Gas  Analysis.  J.  P.  Wuite  {Chem.  Weekblad,  1908,  6,  623—625). 
— A  theoretical  paper,  criticising  Anema  and  van  Deventer's  con- 
clusions (this  vol.,  ii,  221).  A.  J.  W. 

Compound  Gas-Pipette.  Hans  Fleissner  {Chem.  Zeit.,  1908,  32, 
770). — The  troublesome  operation  of  filling  the  compound  Hempel 
pipette  is  avoided  by  having  a  small  vertical  tube  sealed  to  the  com- 
munication tube  of  the  central  top  bulb.  When  the  pipette  is  tilled 
with  the  aid  of  a  funnel  and  a  piece  of  rubber  tubing,  the  tube 
is  closed  with  a  rubber  tube  carrying  a  glass  rod.  L.  de  K. 
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Physico  chemical  Analysis  of  Wines.  Paul  Dutoit  and 
Marcel  Duboux  {Compt.  rend.,  1908,  147,  351 — 353.  Compare  this 
vol.,  ii,  781). — Berthelot's  method  for  determining  the  end  point 
in  acidimetry  by  means  of  the  electrical  conductivity  of  the  solution, 
furnishes  higher  results  when  applied  to  the  analysis  of  the  distillation 
products  of  wines  than  the  usual  process.  The  total  quantity  of  basic 
substances  exceeds  the  amount  of  ammonia  determined  gravimetrically 
or  colorimetrically  ;  the  difference  represents  the  volatile  organic 
bases,  the  quantity  of  which  varies  considerably  with  the  nature 
and  age  of  the  wine.  The  method  has  also  been  employed  to  estimate 
the  volatile  acids,  but  the  results  are  found  to  depend  to  a  certain 
extent  on  the  method  of  carrying  out  the  distillation. 

Estimations  of  the  organic  bases  and  colloidal  tannins  have  shown  a 
deficiency  of  one  or  both  of  these  constituents  in  inferior  wines 
("  piquettes  ")  and  wines  prepared  from  raisins.  W.  0.  W. 

Qualitative  and  Quantitative  Separation  of  Metals.  M. 
Emmanuel  Pozzi-Escot  {Bull.  .S'oc.  chim.  Belg.,  1908,  22,  327 — 338). — 
A  new  course  shown  in  six  tables  and  including  the  rarer  metals. 
The  process  much  resembles  the  ordinary  course,  but  deviates 
from  this  in  the  treatment  of  the  filtrate  resulting  fi'om  the 
action  of  hydrogen  sulphide.  This,  after  expelling  the  hydrogen 
sulphide  by  boiling,  is  mixed  with  an  excess  of  sodium  hydi'ogen 
phosphate,  sodium  hydroxide,  and  sodium  hypobromite,  and  again 
boiled.  L.  de  K. 

Detection  and  Estimation  of  Free  Mineral  Acids  in  Red 
Wines.  Charles  Astre  {Bull.  Soc.  chim.,  1908,  [iv],  3,  928). — The 
process  depends  on  the  partial  separation  of  the  mineral  acid  from  the 
other  constituents  of  the  wine  by  dialy.sis.  For  quantitative  pur- 
poses, parallel  experiments  are  made  with  the  suspected  wine  and  with 
one  of  similar  type,  the  dialysed  products  being  titrated  with  iV/10 
alkali.  Details  as  to  the  quantities  to  be  used,  &c.,  are  given  in  the 
original.  T.  A.  H. 

Simple  Method  for  the  Estimation  of  the  Halogen  in 
Mercuric  Chloride  and  Mercuric  Bromide.  Moritz  Koiin 
{Zeitscli.  anorg.  Chem.,  1908,  59,  271 — 272). — Mercuric  chloride  and 
bromide  are  decomposed  by  alkaline  solutions  of  hydrogen  peroxide 
more  readily  than  the  iodide  (compare  this  vol.,  ii,  696).  Metallic 
mercury  separates,  and  is  filtered  off  after  tlie  solution  has  been  heated 
to  near  its  boiling  point  to  remove  the  excess  of  hydrogen  peroxide. 
Tiie  halogen  in  the  solution  is  then  estimated  by  means  of  silver 
nitrate.  H.  M.  D. 

Rapid  Estimation  of  Sulphur  in  Coals.  A  dram  Komarowsky 
{CImin.  Zeit.,  1908,  32,  770). — A  combination  of  ISrunck's  process  of 
combustion  with  cobaltic  oxide  and  sodium  carbonate  in  a  current  of 
oxygon  (Abstr.,  1905,  ii,  762)  and  the  author's  barium  chromate 
iiieLhod  (Abstr.,  1907,  ii,  577).  L.  db  K. 
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Estimation  of  Sulphur  in  Mineral  Sulphides.  V.  Hassreidter 
{Bull.  Soc.  chim.  Belg.,  1908,  22,  308 — 316). — A  review  of  the  recent 
methods  proposed,  particularly  that  recommended  by  Lunge.  The 
author  is  of  opinion  that  the  problem  of  exact  estimation  of  sulphur 
is  not  as  yet  quite  solved,  especially  in  the  case  of  zinc  ores. 

L.  DE  K. 

Estimation  of  Sulphurous  Acid  in  Gelatins  and  other 
Foods.  L.  Fade  {Ann.  Chim.  anal.,  1908,  13,  299— 301).— Twenty 
grams  of  dry  gelatin,  or  100  grams  of  jelly,  are  placed  in  a  flask  con- 
taining 500  c.c.  of  boiled  water.  The  flask  is  fitted  with  a  cork  through 
which  pass  the  usual  inlet  and  outlet  tubes  and  also  a  separating  funnel 
containing  25  c.c.  of  syrupy  phosphoric  acid.  After  twelve  hours,  a 
current  of  carbon  dioxide  is  passed  ;  the  liquid  is  heated  at  70°,  and  the 
free  sulphur  dioxide  absorbed  in  nitrogen  bulbs  containing  iodine  solu- 
tion. After  an  hour,  the  bulb-tube  is  changed,  the  phosphoric  acid  is 
introduced  from  the  funnel,  and  the  operation  continued  for  another 
hour.  In  this  way,  the  sulphur  dioxide  present  as  sulphites  is 
expelled. 

The  sulphur  dioxide  is  converted  by  the  iodine  into  sulphuric  acid, 
which  is  then  estimated  gravimetrically.  L.  de  K. 

Ammonia  Distillation  in  the  Presence  of  Magnesium  or 
Calcium  Salts.  Philip  Adolph  Kober  {J.  Amer.  Chem.  iSoc,  1908,  30, 
1279 — 1281).— The  time  required  for  distilling  off  the  ammonia  in 
Folin's  method  of  estimating  carbamide  (Abstr.,  1903,  ii,  116)  is  three 
or  four  times  greater  than  that  required  for  ordinary  ammonia  distilla- 
tions. Further,  the  results  of  such  ammonia  distillations  show  con- 
siderable variation,  especially  when  made  in  the  presence  of  magnesium 
or  calcium  salts.  These  facts  are  discussed,  and  an  explanation  is 
given. 

The  solvent  action  of  ammonia  or  its  salts  on  magnesium  hydroxide 
is  due  to  the  following  reaction:  MgOJ^  +  2NH4-OH  "~  Mg(0H)2-H 
2NH^C1.  The  liquid  from  which  the  ammonia  is  distilled  in  Folin's 
estimation  contains  a  large  excess  of  magnesium  chloride,  and  some 
ammonium  chloride,  magnesium  hydroxide,  and  ammonia.  As  the 
concentration  of  the  magnesium  hydroxide  is  extremely  small  and  that 
of  the  magnesium  chloride  relatively  great,  equilibrium  will  not  occur 
until  most  of  the  ammonia  is  in  the  form  of  ammouiiim  chloride.  A 
small  amount  of  the  ammonia  is  removed  by  distillation,  and  the  equi- 
librium is  disturbed,  so  that  a  further  qviantity  of  ammonium  hydroxide 
is  formed.  This  gradual  change  explains  the  slowness  with  which  the 
ammonia  passes  over  in  carbamide  estimations  made  with  magnesium 
or  calcium  chloride.  It  has  been  found  very  difficult,  if  not  impossible, 
to  distil  ammonia  from  an  alkaline  saturated  solution  of  magnesium  or 
calcium  chloride.  It  is  therefore  evident  that  quantitative  ammonia 
distillations  should  not  be  carried  out  in  the  presence  of  large  quantities 
of  magnesium  or  calcium  salts.  E.  G. 

Electrolytic  Estimation  of  Nitric  Acid.  Owen  L.  Shinn  {J, 
Amer.  CItevi.  Soc,  1908,  30,  1378— 1381).— Easton  (Abstr.,  1904,  ii, 
84)  has  studied  the  reduction  of  potassium  nitrate   to  ammonia   by 
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electrolysis  in  presence  of  copper  sulphate.  A  further  investigation 
was  made  by  Ingham  (Abstr.,  1905,  ii,  61),  who,  by  employing  a  high 
current  density  and  a  rotating  anode,  obtained  very  accurate  results. 
As  several  subsequent  workers  have  been  unable  to  obtain  satisfactory 
results  by  this  method,  a  series  of  experiments  has  been  made  in  order 
to  determine  the  best  conditions.  It  has  been  found  that  Ingham's 
results  can  be  obtained  if  the  anode  is  rotated  slowly  so  as  to  prolong 
the  precipitation  of  the  copper.  The  current  should  be  about  4 — 5 
amperes  and  10  volts,  and  not  more  than  about  20 — 25  c.c.  of  iV/5 
sulphuric  acid  should  be  present.  It  is  sometimes  necessary  to  add  a 
second  or  even  a  third  quantity  of  copper  sulphate  in  order  to  complete 
the  reduction.  E.  G. 

'  Detection  of  Nitrates  in  Wine  and  Must.  T.  Marsiglia  {Chem. 
-Zentr.,  1908,  i,  2204  ;  from  Staz.  sjjerivi.  agrar.  ital.,\%QS,  41, 162  — 170). 
— One  hundred  c.c.  of  the  wine  are  concentrated  in  a  flask  to  15  c.c, 
and,  when  cold,  6  c.c.  of  a  saturated  solution  of  ferrous  sulphate  and 
4  c.c.  sulphuric  acid  are  added  and  the  liquid  slowly  boiled.  By  means 
of  a  condenser,  the  vapour  is  collected  in  a  suitable  vessel  containing 
2  or  3  c.c.  of  a  specially  prepared,  acidified  starch-potassium  iodide 
solution.  When  nitrates  are  present  in  the  wine,  a  blue  ring  is 
produced  in  the  starch  solution,  either  at  once  or  in  the  second  or 
third  small  fraction,  accoi-ding  to  the  quantity  present. 

The  starch  solution  is  prepared  by  shaking  starch  with  water,  then 
warming  on  a  water-bath,  and  adding  zinc  chloride  ;  after  again  heating 
and  allowing  to  cool,  the  potassium  iodide  is  added.  This  method  of 
detecting  nitrates  is  not  applicable  to  must,  or  wine  of  a  high  extract 
content  j  with  such,  the  following  method  of  Zecchini  is  advised. 
The  must  is  evaporated  to  dryness  with  fresh  lime  on  a  water-bath, 
and  then  extracted  with  96%  alcohol  and  filtered  ;  the  filtrate  is 
evaporated,  extracted  with  water,  and  tlien  submitted  to  the  test 
described  above  for  wine.  J.  V.  E. 

Detection  of  Phosphoric  Acid  in  Stones,  Ores,  and  other 
Minerals.  Alexander  P.  Lidoff  [J.  Russ.  Phys.  Chem.  Soc,  1908, 
40,  817 — 822). — The  presence  of  phosphoric  acid  in  minerals  may  be 
readily  detected  as  follows :  The  finely-powdered  mineral  is  first 
strongly  heated  in  a  crucible  or  iron  tube  in  order  to  free  it  from 
water,  organic  matter,  and  carbon  dioxide.  From  0"080  to  O'lOO  gram 
of  the  cooled  mineral  is  then  mixed  witli  approximately  0"3 — 0'35 
gram  either  of  magnesium  or  of  a  mixture  of  about  65%  of  magnesium 
and  35%  of  aluminium.  The  mass  is  introduced  into  an  iron  tube 
about  5 — 6  cm.  long  and  5  mm.  in  diameter,  a  loo.se  plug  of  asbestos 
being  placed  above  it.  The  tube  is  then  heated  until  the  lower  end 
becomes  dull  red,  after  which  it  is  rapidly  cooled  and  the  contents 
mixed  with  a  thick  wire  and  introduced  into  a  test-tube  with  a 
spherical  enlargement  at  the  upper  part.  In  this  tube,  tlie  substance 
is  gently  heated  with  20%  potassium  hydroxide  solution,  the  ga.ses 
evolved  being  passed  tlirough  a  calcium  chloride  tube  and  a  plug  of 
cotton  wool,  and  over  a  strip  of  (liter  j)aper  moistened  with  copper 
acetate  slightly  acidified  with  acetic  tvcid.     If  phosphorus   is  present, 
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the  filter  paper  blackens,  owing  to  the  formation  of  copper  pKospliide, 
and  in  moist  air,  gradually  becomes  decolorised,  in  consequence  of  the 
oxidation  to  colourless  copper  phosphite. 

A  dai"k  coloration  of  the  filter  paper  moistened  with  copper  acetate 
is  also  determined  by  arsenic  or  nitrogen  in  the  mineral.  In  the 
former  case,  the  hydrogen  arsenide  sometimes  gives  a  characteristic 
metallic  arsenic  deposit,  which  is  not  easily  confused  with  the  black- 
ening due  to  the  formation  of  copper  phosphide,  and  which  remains 
unchanged  in  the  air.  When  nitrogen  is  present  in  small  proportion, 
the  small  amount  of  ammonia  evolved  simply  forms  ammonium 
acetate,  and  the  colour  of  the  filter  paper  remains  unchanged  ;  when 
much  ammonia  is  evolved,  a  dark  blue  solution  of  copper  oxide  in 
ammonia  is  formed  on  the  filter  paper,  which  changes  to  the  cinnamon 
colour  of  cuprous  oxide  on  heating.  Experiment  shows  that  mag- 
nesium does  not  absorb  an  appreciable  proportion  of  nitrogen  at  a  red 
heat.  T.  H.  P. 

Titration  of  Phosphoric  Acid  in  Superphosphates.  S.  Kohn 
{C/mn.  Zeit.,  1908,  32,  718— 719).— A  slight  modification  of  the 
author's  process  (this  vol.,  ii,  5.31).  Fifty  c.c.  of  the  aqueous  solution 
of  the  sample  are  diluted  with  300  c.c.  of  water,  and  titrated  with 
standard  sodium  hydroxide,  using  a  mixture  of  methyl-orange  and  indi- 
gotin  as  indicator.  Another  50  c.c.  are  then  mixed  with  an  excess  of 
calcium  chloride,  and  titrated  without  further  dilution,  using  phenol- 
phthalein  as  indicator.     Salts  of  iron  or  aluminium  do  not  interfere. 

L.   DE  K. 

Estimation  of  Phosphoric  Acid  as  Phosphomolybdic 
Acid.  P.  Christensen  (Zeitsch.  anal.  Chem.,  1908,  47,  529 — 545. 
Compare  Abstr.,  1907,  ii,  652). — The  estimation  of  phosphoric  acid  by 
direct  ignition  of  the  precipitate  of  ammonium  phosphomolybdate  was 
found  to  be  ti'ustworthy  for  the  analysis  of  soils  if  carried  out  in  the 
following  manner.  A  known  volume  of  the  extract  of  the  soil  (equiva- 
lent to  about  33  grams  of  the  latter)  is  evaporated  to  dryness  after  the 
addition  of  a  few  drops  of  nitric  acid ;  the  residue  is  then  moistened 
with  a  little  nitric  acid,  again  evaporated,  and  heated  to  a  temperature 
of  about  120°  for  fifteen  minutes.  The  residue  is  next  treated  with 
about  25  c.c.  of  boiling  water  and  a  few  drops  of  nitx'ic  acid,  the  silica 
is  collected  on  a  filter,  and  washed  with  water  until  the  filtrate 
measures  about  40  c.c.  The  filtrate  is  neutralised  by  the  addition  of 
ammonia,  D  0  91,  a  further  8  c.c.  of  ammonia  are  added,  and  then 
10  c.c.  of  concentrated  nitric  acid.  The  mixture  is  heated  to  about 
50°,  and,  when  all  the  precipitated  ferric  hydroxide  has  re-dissolved, 
molybdic  acid  solution  is  run  in  with  constant  stirring.  About  10  c.c. 
of  the  latter  solution  are  added  for  every  O'l  gram  of  phosphoric  oxide 
present.  After  the  lapse  of  three  hours,  the  precipitate  is  collected  on 
a  filter,  washed  with  a  5%  ammonium  nitrate  solution  containing  1% 
of  nitric  acid,  dried,  and  ignited  at  a  temperature  not  exceeding  a  dull 
red  heat ;  the  filter  paper  is  burnt  before  adding  the  precipitate  to  the 
crucible,  and  the  latter  is  not   covered  until  the  ignition  is   nearly 
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completed.     The  weight  of  the  precipitate  multiplied  by  0'0394  gives 
the  quantity  of  phosphoric  oxide.  W.  P.  S. 

Direct  Estimation  of  Phosphoric  Acid  as  Ammonium 
Phosphomolybdate.  Emil  Eaben  (Zeitsch.  anal.  Ghem.,  1908,  47, 
546). — As  ammonium  nitrate  is  readily  soluble  in  alcohol,  the  yellow 
precipitate  of  ammonium  phosphomolybdate  obtained  in  the  usual  way 
in  the  estimation  of  phosphoric  acid  may  be  washed  with  alcohol,  and 
weighed.  The  precipitate  is  collected  on  an  asbestos  filter,  washed  with 
ammonium  nitrate  solution,  then  a  few  times  with  warm  70%  alcohol, 
once  with  absolute  alcohol,  and,  finally,  with  a  little  ether.  The 
precipitate  is  dried  to  constant  weight  at  a  temperature  of  110 — 120^^. 

W.  P.  S. 

Pemberton's  Method  for  the  Estimation  of  Phosphoric 
Acid.  G.  H.  G.  Lagers  {Zeitsch.  anal.  Chem.,  1908,  47,  561—571. 
Compare  Abstr.,  1907,  ii,  907). — The  method  was  found  to  give  trust- 
worthy results  if  the  solution  containing  the  water-soluble  phosphoric 
acid  received  the  addition  of  at  least  58  milligrams  of  sulphuric  acid 
before  the  phosphoric  acid  was  precipitated  with  the  molybdate  reagent. 
When  smaller  quantities  of  sulphuric  acid  (compare  Abstr.,  1905,  ii, 
419)  were  added,  the  results  obtained  were  too  low.  W.  P.  S. 

Detection  of  Traces  of  Arsenic  in  Various  Substances,  and 
the  Sensibility  of  the  Usual  Methods.  C.  H.  Nieuwland  {Ghem. 
Weekhlad,  1908,  5,  558— 561).— Sjollema's  method  (this  vol.,  ii,  224) 
can  be  applied  to  the  detection  of  traces  of  arsenic  in  milk,  urine, 
wheat-meal,  beef-suet,  calico,  beer,  wall-paper,  bones,  bone-marrow, 
and  yams.  The  arsenic  was  introduced  by  means  of  a  solution  of 
potassium  arsenite  containing  0*1  milligram  of  arsenious  oxide  per  c.c. 
Gutzeit's  test  is  more  delicate ;  but  with  not  less  than  0"05  milligram 
of  arsenious  oxide,  Sjollema's  method  enables  ai'senic  to  be  distinguished 
from  antimony  and  phosphorus.  A.  J.  W. 

Detection  of  Boric  Acid  in  Poods  by  means  of  Turmeric 
Paper.  Prancisco  P.  Lavalle  {Ghem.  Zeit.,  1908,  32,  816—817).— 
In  order  to  render  turmeric  paper  more  delicate,  it  has  been  recom- 
mended to  extract  the  turmeric  powder  with  benzeiie  before  preparing 
the  tincture.  The  author  states  that  a  reactibn  for  boric  acid 
obtained  by  means  of  this  paper  must  on  no  account  be  taken  as 
proving  a  wilful  addition  of  boric  acid  ;  the  reaction  is  too  delicate, 
showing  the  (apparent)  presence  of  boric  acid  even  in  such  reagents  as 
pure  hydrochloric  acid,  sodium  chloride,  ikc.  L.  de  K. 

The  Estimation  of  Graphite.  Frank  Browne  {Ghem.  News, 
1908,98,51). — The  author  has  studied  the  inlluence  of  heat  on  the 
conversion  of  ferric  oxide  into  tlio  magnetic  oxide,  and,  as  a  result,  has 
devised  the  following  process  for  the  estimation  of  graphite :  Some 
ferric  oxide  is  lioated  to  redness  in  a  covered  crucible  for  two  to  three 
hours  ;  the  resulting  oxide  is  a  lU'arly  black,  sligiibly  caheront  magnetic 
powder.     About  5   grams   of   this  oxide  are  heated  in  an   uncovered 


ANALYTICAL  CHEMISTRY.  897 

wide  mouthed  crucible  at  a  pale  red  heat  for  an  hour,  with  occasional 
stirring  ;  after  weighing,  0'5  gram  of  graphite  is  added  and  heated  as 
before  for  one  or  two  hours,  with  occasional  stirring,  again  weighing. 
The  carbon  is  burnt  off,  and  the  oxide  remains  unchanged.  The 
results  agree  fairly  closely  with  those  obtained  by  the  potash  fusion 
method.  The  mineral  matter  of  coal  may  be  estimated  in  the  same 
way,  but  the  amount  found  will  be  about  0*5  per  cent,  higher  than 
when  estimated  in  the  ordinary  manner,  owing,  probably,  to  inter- 
action of  the  constituents  of  the  ash.  P.  H. 

Estimation  of  Potassium  in  Silicates.  "Wilhelm  Autenrieth 
(Centr.  Min.,  1908,  513 — 517). — The  mineral  is  decomposed  by 
heating  with  hydrofluoric  and  sulphuric  acids.  When  dry,  the  mass 
is  extracted  with  boiling  water,  and  the  solution  freed  from  iron,  etc., 
by  boiling  with  excess  of  sodium  acetate.  After  concentrating  to 
about  20  c.c,  the  potassium  is  precipitated  as  cobalt-yellow  by  addition 
of  5 — 10  c.c.  of  de  Koninck's  cobalt  reagent.  As,  however,  the 
precipitate  is  not  of  constant  composition,  it  is  dissolved  in  hydro- 
chloric acid,  and  the  residue  left  on  evaporation  is  treated  for 
potassium  by  the  well-known  perchlorate  method.  The  potassium 
may  be  estimated  also  by  the  usual  platinic  chloride  method  ;  in  this 
case,  the  cobalt  must  be  eliminated  by  gently  igniting  the  precipitate 
and  extracting  the  mass  with  hot  water. 

The  cobalt  reagent  is  prepared  by  dissolving  30  grams  of  crystallised 
cobalt  nitrate  in  60  c.c.  of  water,  adding  lOti  c.c.  of  a  saturated 
solution  of  sodium  nitrite,  and  then  10  c.c.  of  glacial  acetic  acid. 
After  a  few  days,  the  reagent  is  poured  off  from  any  deposit,  and  is 
then  fit  for  use  ;  it  keeps,  in  the  dark,  for  about  a  month. 

L.  DE  K. 

Estimation  of  the  Alkaline  Earths  [in  Waters]  by  means 
of  Potassium  Stearate  and  Phenolphthalein.  0.  Blacher  and 
J.  Jacoby  {Chem.  Zeit.,  1908,  32,  744— 745).— The  carbonates  are 
first  titrated  with  Nj\Q  hydrochloric  acid,  using  methyl-orange  as 
indicator,  and  the  carbon  dioxide  is  removed  by  a  current  of  air. 
Phenolphthalein  and  a  few  drops  of  alcoholic  ^"-alkali  are  added,  and 
the  liquid  is  decolorised  with  NjlQ  hydrochloric  acid.  After  adding  an 
extra  0-02  c.c.  of  acid,  the  total  hardness  is  determined  by  titrating 
with  NjlO  potassium  stearate  until  the  liquid  turns  red.  The 
calcium  is  estimated  in  the  presence  of  magnesium  by  placing  200  c.c, 
of  the  water  in  a  flask  and  weighing  the  same.  After  neutralising 
with  NjlQ  hydrochloric  acid,  the  carbon  dioxide  is  boiled  off,  1 — 3  c.c. 
of  iV^-alcoholic  alkali  is  added,  and  the  loss  in  weight  restored 
by  adding  water  free  from  carbon  dioxide.  The  liquid  is  filtered 
while  still  hot,  and,  when  cold,  100  c.c.  are  neutralised  as  directed,  and 
the  calcium  is  titrated  with  the  stearate  solution.  Sulphates  may  be 
titrated  indirectly  by  precipitating  with  a  slight  excess  of  barium 
chloride  and  determining  the  excess  with  the  stearate  solution,  allow- 
ance being  made  for  any  calcium  and  magnesium  present. 

The  reagent  is  prepared  by  dissolving  28-4  grams  of  stearic  acid  in 
400  c.c.  of  hot  alcohol  and  250  grams  of  glycerol,  and  neutralising 
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with  alcoholic  potassium  hydroxide.  When  cold,  the  whole  is  diluted 
with  alcohol  to  one  litre.  If  desired,  the  solution  may  be  checked 
with  lime-water  and  JV/iO  acid.  L.  de  K. 

Volhard's  Copper  Titration.  H.  Theodor  {Chem.  Zeit.,  1908, 
32,  889 — 890). — Volhard's  process  (precipitation  of  copper  in  presence 
of  sulphurous  acid  with  ammonium  thiocyanate  and  estimation  of  the 
excess  of  the  latter  with  silver  solution)  is  strongly  recommended. 

L.  DE  K. 

Analysis  of  Bronzes,  Brass,  and  Similar  Alloys.  E. 
ScHURMANN  and  H.  Arnold  {Chem.  Zeit.,  1908,  32,  886— 887).— The 
solution  of  the  alloy,  which  should  contain,  besides  tartaric  acid, 
about  5%  of  free  nitric  acid,  is  submitted  to  electrolysis  ;  conditions,  1^ 
amperes  and  4  volts.  This  precipitates  the  copper  only  (which, 
however,  should  be  examined  for  traces  of  tin),  whilst  antimony  and 
tin  remain  in  solution.  After  rendering  alkaliLO  with  potassium 
hydroxide,  lead  and  any  copper  still  present  aie  precipitated  by 
cautious  addition  of  potassium  sulphide,  and  then  treated  by  the 
usual  methods.  The  filtrate  is  boiled  with  addition  of  05  c.c.  of  hydro- 
gen peioxide,  and,  after  neutralising  with  oxalic  acid,  an  aqueous 
solution  of  5  grams  of  that  acid  is  added.  The  liquid  is  diluted 
to  400  c.c,  heated  to  boiling,  and  treated  with  hydrogen  sulphide 
to  precipitate  the  antimony,  which  is  then  collected,  dissolved  in 
sodium  sulphide,  and  submitted  to  electrolysis.  The  filtrate  from  the 
antimony  is  neutralised  with  ammonia,  acidified  with  acetic  acid,  heated 
to  boiling,  and  treated  with  hydrogen  sulphide.  The  tin  sulphide  is 
then  converted  as  usual  into  tin  oxide. 

A  number  of  test-analyses  are  given. 

The  process  is  also  applicable  to  the  analysis  of  brass.  After  the 
copper  has  been  separated  electrolytically,  the  liquid  is  treated  with 
hydrogen  sulphide,  and  the  precipitate  submitted  to  the  usual  process. 
The  filtrate  containing  the  zinc  is  then  analyt-ed  for  zinc  in  the 
ordinary  way.  L.  de  K. 

Estimation  of  Manganese  in  Iron  and  Manganese  Ores. 
Max  Uuthky  (Zeitsch.  anal.  Chem.,  1908,  47,  547— 560).— The 
results  of  a  critical  examination  of  some  of  the  methods  now  in  use 
for  the  estimation  of  manganese  are  given,  particular  attention  being 
paid  to  the  moie  rapid  volumetric  processes.  For  the  estimation  of 
manganese  in  iron  and  manganese  ores,  the  methods  projiosed  by 
Volhard-Wolff,  von  Knone  (Abstr.,  1902,  ii,  108),  and  Blair  (Abstr., 
1904,  ii,  683)  were  found  to  be  trustworthy,  the  results  obtained 
agreeing  well  with  tho.se  yielded  by  the  ordinary  gravimetric  method. 

W.  P.  S. 

Direct  Combustion  of  Steel  for  Carbon  and  Sulphur. 
Helkn  Isiiam  ;iiid  JosEi'ii  AuMKU  (./.  Amcr.  Chem.  iSoc,  1908,  30, 
1236 — 1239). — Experiments  sliowiug  that  the  carbon  in  steel  is 
almost    completely    eliminated    by    direct    ignition    in    a   current    of 
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oxygen,  whereas  the   sulphur   cannot  be  expelled  completely  in  this 
Dfianner. 

The  results  for  carbon  average  0*004%  more  than  those  obtained  by 
the  usual  copper  chloride  method.  L.  de  K. 

Loss  of  Carbon  during  Solution  of  Steel  in  Potassium 
Cupric  Chloride.  Ernest  P.  Moore  and  Jas.  Watson  Bain  {J.  Soc. 
Chem.  Ind.,  1908,  27,  845 — 846). — In  order  to  ascertain  whether  there 
is  actual  loss  of  carbon  when  steel  is  dissolved  in  potassium  cupric 
chloride  solution,  the  authors  carried  out  experiments  in  which  the 
samples  of  steel  were  dissolved  in  the  solution  in  a  flask  through  which 
a  current  of  air  free  from  carbon  dioxide  was  passed.  After  leaving 
the  flask,  the  air  was  passed  over  heated  cupric  oxide,  and  then 
through  barium  hydroxide  solution.  The  barium  carbonate  formed 
was  collected  and  estimated.  From  the  results  obtained,  it  is 
seen  that  the  loss  of  carbon  from  1  gram  of  steel  amounted  to 
from  0-0004  to  00005  gram.  The  two  samples  of  steel  used  in 
the  experiments  contained  0'653  and  1"18%  of  carbon  respectively. 

W.  P.  3. 

Pure  Ferric  Oxide  as  a  Standard  Substance  for  the 
Estunation  of  Iron  in  Hydrochloric  Acid  Solution.  L.  Brandt 
{Chem.  Zeit.,  1908,  32,  812—814,  830—832,  840—843,  851-853).— 
A  lengthy  article,  unsuitable  for  adequate  abstraction.  The  chief 
point  is  the  preparation  of  a  pure  oxide  of  iron,  which  may  then 
be  dissolved  in  hydrochloric  acid,  and  serve  for  the  standardising 
of  the  permanganate  after  the  usual  reduction  with  stannous 
chloride. 

About  50  grams  of  a  commercially-pure  iron  free  from  zinc  are 
dissolved  in  hydrochloric  acid,  and  a  ctirrent  of  hydrogen  sulphide  is 
passed.  The  filtrate  is  boiled,  and  oxidised  with  nitric  acid.  The 
solution  is  concentrated,  and  evaporated  twice  with  hydrochloric  acid. 
The  mass  is  dissolved  in  hydrochloric  acid,  D  1'104,  and  shaken 
repeatedly  in  a  separating  funnel  with  ether,  which  dissolves  the 
ferric  chloride.  Should  the  iron  contain  cobalt,  this  will  also  pass 
into  the  ether,  but  may  be  removed  by  shaking  the  ether  with  1/10 
of  its  volume  of  hydrochloric  acid,  D  1-104,  saturated  with  ether. 
The  ether  is  evaporated,  and  the  residual  ferric  chloride  converted 
into  nitrate  by  repeated  evaporation  with  excess  of  nitric  acid,  and, 
finally,  with  addition  of  ammonium  nitrate.  The  dry  mass  is  now 
ignited  in  a  platinum  dish,  finally  with  addition  of  ammonium 
carbonate,   until  the  weight  is  constant  to  about  00 1    gram. 

L.    DE    K. 

Detection  and  Estimation  of  Nickel  and  Cobalt.  M.  Emmanuel 
Pozzi-EscoT  {Chem.  Zeit.,  1908,  32,  804). — A  reply  to  Grossmann 
(this  vol.,  ii,  230).  The  aitthor  upholds  the  accuracy  of  his  own 
molybdate  process.  L.  de  K. 

Ammonium  Molybdate  as  a  Reagent  for  Nickel.  Hermann 
Grossmann  and  Bernard  Schuck  {Bull.  Soc.  chhn.,  1908,  [iv],  3,  894. 
Compare  this  vol.,  ii,  '230). — A  reply  to  Pozzi-Escot  (this  vol.,  ii, 
231).  T.  A.  H. 

61—2 
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Detection  of  Chromitini.  M.  Emmanuel  Pozzi-Escot  (Ann.  Chin, 
anal.,  ]  908,  13,  333). — The  solution,  which,  besides  chromium,  may 
contain  a  large  excess  of  iron,  manganese,  cobalt,  nickel,  copper,  &c.,  is 
heated  to  boiling,  a  solution  of  sodium  hypobromite  containing  a  large 
excess  of  alkali  is  added,  and  the  boiling  is  continued  for  a  few 
minutes.  When  cold,  the  solution  is  filtered,  and  the  chromate  formed 
is  identified  by  the  usual  tests,  such  as  lead  acetate  and  acetic  acid. 

L.  DE   K. 

Estimation  of  Chromium  and  Tungsten  in  Steel.  F.  Willy 
HiNRiCHSEN  and  Ludwig  Wolter  {Zeitsch.  anorg.  Chem.,  1908,  59, 
183 — 197). — Attempts  were  made  to  separate  tungsten  and  chromium 
by  precipitating  the  former  as  tungstic  acid  with  nitric  acid,  but  the 
precipitation  was  incomplete.  On  the  other  hand,  reduction  of  the 
chromate  to  chromic  salt  and  precipitation  with  ammonia  gave  too  high 
results.  Good  results  were  finally  obtained  by  precipitating  the 
tungsten  (and  a  small  part  of  the  chromium)  with  benzidine  hydro- 
chloride according  to  Kuorre  (Ab-^tr,,  1905,  ii,  286),  the  amount  of 
chromium  in  the  precipitate  being  determined  by  oxidising  to 
chromate  and  estimating  with  potassium  iodide  and  thiosulphate  in 
the  usual  way.  With  certain  precautions,  the  presence  of  tungstic 
acid  does  not  interfere  with  the  iodometric  estimation  of  chromium. 

In  the  presence  of  chromium,  the  results  for  tungsten  obtained  by 
the  benzidine  method  are  somewhat  too  low,  and  this  point  is  under 
investigation. 

On  the  other  hand,  satisfactory  results  for  both  metals  were 
obtained  by  precipitating  both  chromium  and  tungsten  from  an  aliquot 
part  of  the  solution  by  means  of  mercurous  nitrate  (Berzelius)  and 
estimating  the  chromium  in  another  portion  of  the  solution  by  the 
iodometric  method.  The  precipitation  is  done  as  follows  :  To  a  portion 
of  the  solution  containing  chromate  and  tungstate,  heated  to  boiling, 
a  saturated  solution  of  mercurous  niti-ate  is  added,  and  then  10% 
ammonia  added  drop  by  drop  until  the  precipitate  becomes  dark  brown. 
The  mixture  is  then  boiled,  filtered,  dried,  ignited,  and  the  mixture  of 
acids  weighed.  G,  S. 

Estimation  of  Vanadium,  Molybdenum,  Chromium,  and 
Nickel  in  Steel.  Andrew  A.  Blair  (./.  Avier.  Chem.  .Voc,  1908,  30, 
1229 — 1233). — Two  grams  of  the  saujple  are  converted  into  syrupy 
ferric  chloride,  which  is  then  dissolved  in  a  little  hydrochloric  acid, 
D  ri.  The  .'iolution  is  shaken  first  with  80  c.c.  atid  then  again  with  50  c.c. 
of  ether,  whi(;h  dissolves  the  iron  and  al.so  the  molybdenum.  The  ether 
is  then  sluikon  with  water,  and  the  aqueous  solution  evaporated  witli 
excess  of  sulphuric  acid.  The  ferric  sulphate  is  then  dis.^olved  in 
water,  and  reduced  by  boiling  with  ammonium  hydrogen  sulphite. 
The  molybdenum  is  precipitated  by  means  of  a  current  of  hydro- 
gen sulphide,  collected  in  a  Gooch  crucible,  and  converted  into  tri- 
oxide  by  cautious  ignition.  As  it  always  contains  a  little  iron,  it  is 
dissolved  off  the  filter  l>y  means  of  dihitu  ammonia,  and  the  crucible  is 
re- weighed. 

Tho   litjuid    which    has    been    extracted    with    ether    is    repeatedly 
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evaporated  with  nitric  acid  to  a  syrupy  condition,  dissolved  in  20  c.c. 
of  hot  water,  and,  after  reducing  any  chromate  formed  by  means  of 
sulphurous  acid,  poured  into  a  boiling  10%  sohxtion  of  sodium 
hydroxide.  The  precipitate  contains  the  oxides  of  chi'omium  and 
nickel,  also  the  bnlk  of  the  manganese,  and  traces  of  iron  and  copper. 
The  filtrate,  which  contains  the  vanadium  and  sometimes  a  trace  of 
chromium,  besides  any  silica  and  alumina,  is  acidified  faintly  with 
nitric  acid,  and  then  again  rendered  slightly  alkaline  and  boiled 
to  remove  the  last  traces  of  chromium.  To  the  filtrate  are  added 
10  c.c.  of  10%  lead  nitrate  and  then  a  little  acetic  acid,  and,  after 
boiling  for  a  few  minutes,  the  lead  vanadate  is  collected  and  evaporated 
with  a  large  excess  of  hydrochloric  acid  to  effect  reduction.  The 
hydrochloric  acid  is  then  completely  expelled  by  evaporation  with 
10  c.c.  of  sulphuric  acid,  and  the  residue,  after  being  diluted  to  150  c.c, 
is  titrated  for  vanadium  at  60 — 70°  with  standard  permanganate. 
The  filters  containing  the  two  precipitates  from  the  soda  solution  are 
burnt,  and  the  ash  fused  with  2  grams  of  sodium  carbonate  and 
0*5  gram  of  potassium  niti'ate.  The  mass  is  then  extracted  with 
water.  The  insoluble  portion  contains  nickel,  copper,  iron,  and  part  of 
the  manganese.  It  is  dissolved  in  hydrochloric  acid,  the  copper  is 
removed  by  hydrogen  sulphide,  and  the  filtrate  evapoiuted  with  excess 
of  sulphuric  acid.  The  residue  is  diluted  with  water,  excess  of 
ammonia  is  added,  and  the  nickel  deposited  electrolytically.  The 
filtrate,  which  contains  the  chromium  and  the  remainder  of  the 
manganese,  is  mixed  with  excess  of  ammonium  nitrate  and  evaporated 
with  addition  of  ammonia;  this  precipitates  the  manganese,  also  any 
silica  and  alumina.  The  filtrate  is  then  boiled,  reduced  with  sulphurous 
acid,  and  the  chromium  precipitated  by  ammonia  and  weighed  as  oxide. 

L.  DE  K. 

Estimation  of  Vanadium  in  Iron  and  Steel.  Edwabd  de  Mille 
Campbell  aod  Edwin  LeGrand  Woodhams  {J.  Amer.  Chem.  jSoc, 
1908,  30,  1233 — 1236). — Five  grams  of  the  sample  are  dissolved  in 
dilute  sulphuric  acid,  and  the  insoluble  matter,  which  contains  part  of 
the  vanadium, is  collected  and  burnt,  and  finally  treated  with  hydrofluoric 
acid  to  expel  silica.  The  soluble  portion  is  treated  with  hydrogen  sulphide 
and  evaporated  to  about  35  c.c,  and  the  greater  portion  of  the  ferrous 
sulphate  precipitated  by  addition  of  100  c.c.  of  alcohol.  The  filtrate 
is  oxidised  with  hydrogen  peroxide,  boiled,  and  precipitated  with  sodium 
carbonate.  The  precipitate  is  collected,  and  to  it  is  added  the  residue 
from  the  first  step  of  the  analysis.  The  whole  is  fused  with  sodium 
carbonate,  and  then  300 — 400  milligrams  of  charcoal  are  added  and  the 
heating  continued  for  ten  minutes  in  the  covered  crucible.  The  object 
of  the  charcoal  is  to  reduce  any  chromate  formed  ;  sodium  vanadate  is 
not  affected. 

The  mass  is  now  extracted  with  hot  water,  10  c.c  of  sulphuric 
acid,  D  1"51,  are  added,  and  then  3 — 4  c.c.  of  3%  potassium  per- 
manganate. After  boiling  for  five  minutes,  sulphurous  acid  is  added 
until  the  permanganate  has  been  reduced  and  the  vanadic  acid 
converted  into  the  blue  divanadyl  sulphate.  Ti.e  solution  is  then  evap- 
orated until  sulphuric  fumes  appear,  and,  when  cold,  water  is  added  up  to 
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60  c.c.  and  the  warm  liquid  titrated  with  ^7^0  permaDganate,  1  c.c.  of 
which  =0*00256  gram  of  vanadium.  L.  de  K. 

Estimation  of  Alcohol  in  Fermented  Liquids.  Wm.  Antoni 
(/.  Avier.  Chem.  Soc,  1908,  30,  1276  — 1278).— The  wine  or  other 
alcoholic  liquid  is  introduced  into  a  specially  constructed  pyknometer 
of  the  Sprengel  type,  brought  to  the  required  temperature  by  immersion 
in  a  bath,  and  weighed.  By  means  of  a  rinsing  arrangement,  the  wine  is 
introduced  into  the  distilling  flask,  and  the  distillate  is  collected  in  the 
pyknometer,  which  is  then  carefully  filled  up  with  water  and  re- 
weighed.  For  details,  the  original  paper  and  illustrations  should  be 
consulted.  L.  de  K. 

Detection  of  Formaldehyde.  Fkanz  von  Fillinger  {Zeitsch. 
Nahr.  Genussm.,  1908,  16,  226— 231).— The  paper  is  written  with  the 
object  of  drawing  general  attention  to  the  usefulness  of  the  test 
described  by  Hehner  for  the  detection  of  formaldehyde.  The  author 
discusses  the  chemistry  of  the  reaction  (compare  Abstr.,  1907, 
ii,  512),  and  gives  general  directions  for  its  application.        W.  P.  S. 

The  Value  of  the  Different  Methods  Used  for  Estimating 
Sugar  in  Urine.  Casimir  Funk  [Zeitsch.  physiol.  Chem.,  1908,  56, 
507 — 511). — Bertrand's  method  for  estimating  sugars  (Abstr.,  1907, 
ii,  136)  gives  very  good  results  for  urines,  except  when  /3- hydroxy  butyric 
acid  is  present. 

Bang's  method  gives  good  results  with  pure  sugar  solutions,  but  not 
with  urines.  Borchardt's  suggestion,  that  diabetic  urine  contains 
an  unknown  Ijevorotatory  sugar,  is  not  accepted.  J.  J.  S. 

Estimation  of  Reducing  Sugars.  Fritz  Zerban  and  W.  P. 
IS'aquin  (/.  Amer.  Chem.  Soc,  1908,  30,  1456—1461  *).— The  cuprous 
oxide  formed  by  the  action  of  the  reducing  sugar  on  Fehling's  solution 
is  collected  in  a  Munro-Neubauer  crucible,  and  the  precipitate  is 
converted  into  copper  oxide  by  heating  for  ten  minutes  over  a  Bunsen. 
flame. 

In  some  cases  there  may  be  present  co-precipitated  mineral  matter ; 
the  real  amount  of  copper  oxide  must  then  be  estimated  by  some 
accurate  method,  such  as  Low's  volumetric  process. 

Some  sugars  contain  reducing  substances  other  than  sugar.  In 
such  cases,  clarification  with  normal  lead  acetate  is  resorted  to,  which 
will  partly  remove  such  matters.  L.  de  K. 

Detection  and  Identification  of  Certain  Reducing  Sugars  by 
Condensation  with  ;j-Bromobenzylhydrazide.  E.  C.  Kendall 
and  Henry  C.  Sherman  {J.  Amer.  Chem.  Soc,  1908,  30,  1451  — 1455). 
— The  reagent  is  prepared  by  heating  on  a  water-batli  a  mixture  of 
10  grams  of  ethyl  ^^-bromobenzoate,  8  2  grams  of  a  50%  aqueous 
solution  of  hydrazine  iiydrate,  and  12  c.c.  of  95%  alcohol.  After  four 
hour.'^,  the  alcohol  is  distilled  off,  and  the  residue,  after  being  washed 
witli  ether,  is  recrystallised  from  alcohol. 

The  test  is  applied  by  heating  about  0'03  gram  of  the  sugar  with 
*  and  Bull.  Assoc,  chim.  Sucr.  DisL,  1908,  26,  177—182. 
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twice  its  weight  of  the  reagent  in  presence  of  alcohol.  After 
evaporating  three  or  four  times  with  alcohol,  the  residue  is  boiled 
with  chloroform  and  a  few  drops  of  water,  which  leaves  the  condensa- 
tion product  undissolved.  The  reaction  is  obtH,ined  with  dextrose, 
galactose,  mannose,  and  arabinose  ;  not  with  laevulose,  maltose,  or 
lactose,  and  only  to  a  slight  extent  with  xylose. 

The  p-bromobenzylhydrazone  of  galactose  is  insoluble  in  boiling 
alcohol,  those  of  mannose  and  arabinose  are  dissolved  partly,  whilst  that 
of  dextrose  is  completely  dissolved.  The  non-reacting  sugars,  however, 
interfere  with  the  formation  of  the  dextrose  hydrazone  to  an  extent 
comparable  with  the  interference  of  maltose  and  lactose  in  the 
ordinary  osazone  reaction  for  dextrose.  L.  de  K. 

Test  for  Pentoses  with  Orcinol  and  Hydrochloric  Acid. 
J.  PiERAERTS  {Bull.  Assoc,  chim.  Sucr.  DisL,  1908,  26,  4fi — 62). — 
Sugars  with  a  keto-group,  such  as  Isevulose,  produce  colorations  with 
orcinol  and  hydrochloric  acid  which  obscure  the  colour  given  by 
pentoses  ;  hence  Isevulose  and  its  anhydrides  should  first  be  eliminated 
lay  fermentation  with  yeast.  In  employing  the  orcinol  reagent  of 
Tollens,  it  is  advisable  to  add  an  additional  volume  of  concentrated 
hydrochloric  acid  to  the  mixture  of  one  volume  of  the  reagent  with 
cue  volume  of  the  pentose  solution.  G.  B. 

Formic  Acid  in  Glacial  Acetic  Acid.  H.  Ost  and  F.  Klein 
{Chem.  Zeit.,  1908,  32,  815 — 816).  —  Wegener's  process  for  formates  is 
recommended.  Ten  c.c.  of  the  sample  are  heated  with  50  c.c.  of 
sulphuric  acid  in  a  fl  vsk  from  which  the  air  has  been  expelled  by  a 
current  of  carbon  dioxide.  The  mixture  is  heated  on  the  water-bath 
for  one  hour,  and  the  gas  evolved  collected,  with  the  usual  precautions, 
over  aqueous  potassium  hydroxide;  100  c.c.  of  carbon  monoxide  = 
0'2056  gram  of  formic  acid. 

Good  results  are  also  obtainable  in  the  case  of  weaker  acids  with 
Lieben's  permanganate  or  Macnair's  dichromate  process,  or  with  the 
mercuric  chloride  reduction  method.  L.  de  K. 

Estimation  of  the  Acidity  of  "Wines.  G.  Favrel  {Ann.  Chim. 
anal.,  1908,  13,  315— 316).— Three  official  methods  are  in  use. 
Titration  with  sodium  hydroxide,  using  phenolphthalein  as  indicator ; 
the  same,  using  red  litmus  paper ;  titration  with  lime  water  until  a 
grey,  flocculent  precipitate  forms.  The  author  states  that  there  is  a 
great  discrepancy  between  the  results  obtained  by  the  first  and  the 
last  two  methods,  and  expresses  the  hope  that  analysts  will  adopt 
a  definite  process.  L-  de  K. 

Indirect  Estimation  of  the  Acidity  of  Wines.  G.  Favrel 
{Ann.  Chim.  anal,  1908,  13,  343— 346).— Ten  c.c.  of  the  wine  free 
from  carbon  dioxide  are  placed  in  a  separating  funnel,  and  20  c.c.  of 
iV/20  sodium  hydroxide  free  from  carbonate  are  added.  A  quantity 
of  benzoic  acid,  known  from  a  previous  experiment  to  neutralise  exactly 
the  soda,  is  introduced,  and  the  whole  is  well  shaken.  The  liquid, 
which  now  contains  free  benzoic  acid  equivalent  to  the  acidity  of  the 
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wine,  is  shaken  twice  in  succession  with  40  c.c.  of  ether,  and  this 
is  slowly  distilled  until  about  20  c.c.  are  left.  The  residue  is  allowed 
to  evaporate  in  a  beaker,  and  the  flask  is  rinsed  first  with  10  c.c. 
and  then  with  5  c.c.  of  alcohol,  which  is  poured  into  the  beaker. 
The  alcoholic  solution  is  then  titrated  with  j\^/20  sodium  hydroxide, 
using  phenolphthalein  as  indicator.  L.  de  K. 

New  Method  of  Estimating  the  Fixed  and  Volatile  Acids  in 
Wine.  M.  Emmanuel  Pozzi-Escot  {Compt.  rend.,  1908,  147, 
245—247;  Bull.  >Soc.  chim.  Belg.,  1908,  22,  338—340;  Bull.  Assoc, 
chim.  Sucr.  Dist.,  1908,  26,  68— 69).— The  method  is  based  on  the 
transformation  of  the  barium  salts  of  the  fixed  acids  into  carbonates  by 
suitable  heating  and  titration  of  these  by  standard  acid.  Two  samples, 
each  of  100  c.c,  are  concentrated  to  3 — 4  c.c.  in  flat  porcelain  capsules. 
The  product  of  the  first  is  treated  with  an  excess  of  alcohol,  filtered, 
and  the  filter  calcined  in  a  muffle  furnace.  The  alkalinity  of  the  ash 
is  determined  by  titration  with  standard  nitric  acid,  using  methyl- 
orange  as  indicator.  The  second  sample,  after  evaporation,  is  neuti'al- 
ised  with  baryta,  and  treated  with  100  c.c,  of  a  2%  solution  of  barium 
bromide  in  alcohol  (96%).  The  barium  salts  of  the  fixed  organic  acids 
(except  lactic  acid)  are  precipitated  immediately  and  completely ;  they 
are  filtered  off,  washed  with  strong  alcohol  (in  which  the  barium  salts 
of  the  volatile  acids  are  soluble),  drained,  and  calcined  in  a  porcelain 
capsule  in  a  mufiie  furnace.  The  carbonates  formed  are  titrated 
against  standard  nitric  acid,  and  the  result,  after  deduction  of  the  value 
obtained  from  the  first  experiment,  corresponds  with  the  acidity  of 
the  wine  due  to  the  fixed  acids.  Subtraction  of  the  acidity  due  to  the 
fixed  acids  from  the  total  acidity  of  the  wine,  determined  on  100  c.c, 
using  phenolphthalein  as  indicator,  gives  the  acidity  due  to  the 
volatile  acids.  The  author  claims  that  the  method  is  i-apid  and  simple. 
It  is  only  applicable  to  the  estimation  of  organic  acids,  and  is  inexact  in 
the  presence  of  lactic  acid,  but  the  presence  of  the  latter  in  wines  is 
quite  exceptional.  E.  H. 

The  Natural  Citric  Acid  of  Wine.  E.  Dupont  {Ann.  Chim. 
anal.,  1908,  13,  338 — 343), — A  study  of  the  Denigds  mercury  test 
for  citric  acid.  Most  wines  from  the  South  of  France  give  the 
reaction,  but,  unless  they  are  preserved  by  mean  of  sulphur  dioxide, 
the  acid  disappears  within  a  few  months.  The  author  thinks  the 
reaction  may  be  made  approximately  quantitative.  As  comparison 
liquid  shouhl  he  used  a  wine  itself  free  from  citric  acid,  but  to  which  a 
known  quantity  of  the  acid  has  been  added.  L.  de  K. 

Estimation  of  Mahc  Acid  in  Pood  Products.  H.  W.  Cowles,  jun. 
(./.  Amer.  Chevi.  Soc,  1908,  30,  1285 — 1288). — ^'llie  process  is  devised 
for  the  estimation  of  malic  acid  in  maple  products,  but  may,  of  course, 
be  applied  to  other  products,  such  as  cider,  cider  vinegar,  etc. 

6"7  Grams  of  the  sugar  or  syrup  are  dissolved  in  5  c.c.  of  water,  and 
2  c.c.  of  10%  calcium  acetate  are  added,  followed  by  100  c.c.  of  95% 
alcohol,  and  the  whole  is  warmed  on  the  water-bath  until  the  precipitate 
has  settled  completely.  The  precipitate  is   washed  free  from   soluble 
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matters  with  85%  alcohol  and  then  burnt  to  carbonate.  This  is  then 
estimated  as  usual  by  dissolving  in  AyiO  hydrochloric  acid  and 
titivating  back  with  7VY10  sodium  hydroxide.  The  alkalinity  represents 
the  malic  acid.  L.  de  K. 

Estimation  of  Tartaric  Acid  in  the  Presence  of  Malic  and 
Succinic  Acids.  L  {irowiNG-^coi'es  {Analyst,  1908,  33,  315 — 319). — 
The  author  has  submitted  the  method  proposed  by  Ferentzy  (Abstr., 
1907,  ii,  991)  to  a  critical  examination,  and  finds  that  it  is  trustworthy. 
It  is  stated,  however,  that  more  accurate  results  may  be  obtained  by 
titrating  the  magnesium  basic  tartrate  with  potassium  permanganate 
than  by  igniting  it  as  recommended  by  Ferentzy.  The  method  may  be 
applied  to  the  estimation  of  tartaric  acid  in  fruit  juices,  and  in  wines  if 
the  tannic  acid  is  first  removed.  W.  P.  S. 

Estimation  of  Lactic  Acid  ;  Comparison  of  Methods.  Joskf 
Trummer  {Chem.  Ze.ntr.,  1908,  ii,  101  ;  from  Zeitsch.  landw.  Vers.- 
IVesen  Oesterr.  1908,11,  492—505.  Compare  Ah.str.,  1903,  ii,  189). 
— The  method  of  Kunz  (Abstr.,  1901,  ii,  700),  with  some  sliglit 
modification,  is  applicable  in  all  cases  for  the  estimation  of  lactic 
acid,  and  gives  more  trustworthy  results  than  does  the  method  of 
Moslinger  (Abstr.,   1902,  ii,  181).  J.  Y.  E. 

A  New  Process  for  the  Estimation  of  Lactic  Acid  in  Organs 
and  Animal  Fluids.  I.  Estimation  of  Lactic  Acid  in 
Aqueous  Solutions.  Ernst  Jerusalem  [Biochem  Zeitsch.,  1908,  12, 
361 — 378). — The  lactic  acid  is  estimated  by  oxidising  to  acetaldehyde  : 
CH3-CH(OH)-C02H  +  0  =  CH3-CHO  +  C02  +  H20,  and  estimating  the 
aldehyde  thus  formed  by  treating  with  excess  of  iodine  in  alkaline 
solution,  and  afterwards  estimating  the  excei-s  not  used  for  the  forma- 
tion of  iodoform  from  the  aldehyde.  To  get  trustworthy  results,  the 
oxidition  must  be  carried  out  by  warming  the  liquid  containing  the 
lactic  acid  with  sulphuric  acid,  and  adding  permanganate  solution  to 
the  boiling  mixture.  The  aldehyde  as  it  is  formed  must  be  removed 
as  quickly  as  possible  from  the  boiling  liquid  ;  this  is  accomplished  by 
means  of  a  current  of  air.  The  apparatus  for  the  absorption  of  the 
aldehyde  must  also  be  very  efficient,  and  one,  .specially  devised, 
is  figured  in  the  original  paper.  In  animal  tissvies,  other  substances 
are  found  which  will  interfere  with  the  accuracy  of  the  determinations, 
especially  the  sugars  and  acetone.  Tissues  must  therefore  be  evapor- 
ated down  and  extracted  with  ether,  and  the  lactic  acid  estimated  in 
the  etheieal  extract.  S.  B.  S. 

A  New  Process  for  the  Estimation  of  Lactic  Acid  in  Organs 
and  Animal  Fluids.  II.  Estimation  of  Lactic  Acid  in  Animal 
Fluids.  Ernst  Jerusalem  {Biochem.  Zeitsch.,  1908,  12,  379 — 389). — 
In  estimating  the  lactic  acid  in  animal  tissues  and  liquids,  the  acid 
must  be  first  extracted  with  ether  (see  preceding  abstract).  Quantita- 
tive extraction  can  only  be  accomplished  when  the  liquid  to  be 
extracted  is  so  concentrated  as  to  be  of  pasty  consistency.  A  special 
apparatus  for  the  extraction  of  such  liquids  is  figured  and  described  in 
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the  paper,  and  also  the  application  of  the  method  to  special  cases,  such 
as  the  estimation  of  lactic  acid  in  blood,  milk,  urine,  &c.  S.  B.  S. 

Detection  and  Estimation  of  Boric  Acid,  Salicylic  Acid,  and 
Benzoic  Acid  in  Foods,  etc.  Wilhelm  von  Genersich  {Zeitsch. 
Nahr.  Genussm.,  1908,  16,  209— 225).— The  results  of  a  critical 
examination  of  many  of  the  methods  proposed  for  the  detection  and 
estimation  of  these  acids  are  given.  Amongst  others,  the  method 
described  by  Windisch  (Abstr.,  1905,  ii,  554)  was  found  to  be  trust- 
worthy for  the  estimation  of  boric  acid,  as  was  also  Freyer's  iodo- 
metric  process  for  estimating  salicylic  acid.  Benzoic  acid  is  best 
extracted  from  food  materials  by  means  of  benzene,  or  mixtures  of  the 
latter  with  light  petroleum.  The  benzene  solution  of  the  acid  may  be 
evaporated  after  the  addition  of  ammonia,  or  a  portion  of  it  may  be 
titrated  with  standard  alkali  solution.  W.  P,  S. 

Detection  of  Benzoic  Acid  in  Butter.  Georges  Halphen 
(J.  Phnrm.  Chim.,  1908,  [vi],  28,  201—203  *).— The  test  proposed  is  a 
modification  of  that  described  originally  by  Mohler,  in  which  the 
benzoic  acid  is  converted  into  ammonium  diaminobenzoate  ;  this  salt, 
when  treated  with  alkalis,  gives  a  brownish-i'ed  coloration.  The 
butter  to  be  tested  is  melted,  together  with  sufficient  lime-water, 
to  render  the  aqueous  portion  distinctly  alkaline  ;  after  cooling,  the 
aqueous  poi  tion  is  separated,  rendered  acid  with  phosphoric  acid,  and 
shaken  out  with  ether.  The  ethereal  extract  is  evaporated  at  the 
ordinary  temperature,  and  the  dry  residue  is  dissolved  in  2  c.c.  of 
sulphuric  acid,  the  mixture  being  heated  slightly  to  dissolve  the 
benzoic  acid.  When  cold,  0  2  c.c.  of  fuming  nitric  acid  is  added,  the 
solution  is  transferred  to  a  test-tube,  and  heated,  with  constant 
agitation,  over  a  small  flame  until  it  boils.  The  heating  is  then 
continued,  without  agitating  the  contents  of  the  tube,  until  sulphuric 
acid  vapours  couimence  to  be  evolved.  After  cooling,  6  c.c.  of  water 
are  added,  and  then  saturated  sodium  sulphite  solution,  drop  by  drop, 
until  all  the  yellow  vapours  have  disappeared.  Ammonia  is  then 
allowed  to  flow  over  the  surface  of  the  liquid,  when,  if  benzoic  acid  is 
present,  an  orange-red  coloration  is  obtained,  the  intensity  of  which 
depends  on  the  quantity  of  benzoic  acid  in  the  sample.  W.  P.  S. 

Separation  and  Estimation  of  Salicylic  Acid  and  Methyl 
Salicylate;  Hydrolysis  of  Methyl  Salicylate.  H.  D.  Gibbs 
{J.  Amer.  Chem.  Soc,  1908,  30,  1465 — 1470). — Kslimation  of  Free 
iSalicylic  Acid  in  Oil  of  Gaultlteria. — Five  to  twenty  c.c.  of  the  ester 
aie  shaken  with  an  equal  volume  of  water,  and  titrated  with  iV/SO 
sodium  hydio^'on  c.ubonate,  using  Congo-red  as  indicator. 

J'rep(i7-(ition  and  Estimation  of  Salicylic  Acid  and  Metliyl  Salicylate 
in  Foods  and  Drugs. — The  substance  is  extracted  with  iN'^-sodium 
hydrogen  carbonate,  whirh  dissolves  tin;  salicylic  acid  and  also 
a  portion  of  the  ester  ;  the  remaining  ester  is  recovered  by  acidifying 
with  dilute  sulphuiic  acid,  and  distilling  in  a  current  of  steam  ;  the 
ester  is  then  shaken  out  with  chloroform.  The  flltrate  is  shaken  with 
chloroform   to  remove  the  dissolved   ester,  and   the  salicylic  acid   is 

*  ami  Ann,  Chim.  anal.,  1908,  13,  382—^81. 
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recovered  from  the  alkaline  solution  by  acidifying  and  shaking  with 
chloroform  ;     finally,  the  acid  is  determined  colorimetrically. 

The  chloroform  extracts  containing  the  estt^r  are  boiled  in  a  reflux 
apparatus  with  excess  of  potassium  hydroxide,  and  the  salicylic  acid 
formed  is  then  estimated  as  directed. 

For  the  methods  of  studying  the  rate  of  saponification  of  the  ester 
by  sodium  hydroxide  and  carbonate,  the  original  article  and  curve 
should  be  consulted.  Methyl  salicylate,  on  keeping,  always  becomes 
slightly  hydrolysed.  L.  de  K. 

Characteristic  Test  for  Hippuric  Acid  [in  Urine].  William 
M.  Dehn  {J.  Amer.  Chem.  Soc,  1908,30,  1507— 1508).— A  few  c.c. 
of  the  urine  are  treated  in  a  test-tube  with  .sodium  hypobromite  just 
sufficient  to  decompose  the  carbamide  and  impart  a  permanent,  yellow 
colour.  The  solution  is  then  heated  to  boiling,  when,  should  hippuric  acid 
be  present,  an  orange  or  brownish-red  precipitate  is  formed,  which,  how- 
ever, consists  partly  of  earthy  phosphates. 

The  nature  of  the  red  precipitate,  which  contains  nitrogen  and 
bromine,  has  not  yet  been  fully  investigated.  It  is  soluble  in  most 
of  the  organic  solvents  and  in  carbon  disulphide.  L.  db  K. 

Apparatus  for  Estimating  the  Expansion  of  Oils  and  Other 
Liqmds  which  Boil  above  100°.  Wilhelm  Thorn  er  {Chem. 
Zentr.,  1908,  i,  2001 — 2003  ;  from  Zeitsch.  chem.  ApjxircUenkunde,  1908, 
3,  165 — 168). — The  estimation  of  the  expansion  of  oils  and  fats 
between  0°  and  100°  is  advised  as  an  additional  means  of  identifica- 
tion. A  Jena  glass  flask,  having  a  long  neck,  which  is  graduated 
in  1/10  c.c.  from  the  top  downwards,  and  having  a  capacity  of  exactly 
100  c.c.  of  distilled  water  at  100°,  is  nearly  filled  with  the  oil  to  be 
tested.  The  flask  is  then  heated  in  a  suitably  arranged  steam  jacket 
to  100",  when  the  volume  is  made  up  exactly  to  the  zero  mark.  The 
flask  and  contents  are  then  placed  in  an  ice-chest  to  cool  down  to  0°, 
when  the  difference  in  volume  may  be  observed  on  the  graduated  neck 
of  the  flask.  A  table  of  results  obtained  with  thirty-three  substances 
is  given,  and  it  is  shown  that  by  this  method  the  amount  of  acetic 
acid    in    water    solutions    may   be    estimated    with  a    fair   degree    of 


accuracy. 


J.  V.  E. 


A  New  Reaction  for  Distinguishing  between  Heated  and 
Unheated  Milk,  and  for  the  Detection  of  Hydrogen  Peroxide 
in  Milk.  W.  Percy  Wilkinson  and  Ernest  K.  C.  Peters  {Zeitsch. 
Nahr.  Genussm.,  1908,  16,  172— 175)— The  test  is  similar  to  the  well- 
known  jo-phenylenediamine  test,  but  benzidine  is  used  in  place  of  the 
latter.  Ten  c.c.  of  the  milk  to  be  tested  are  treated  with  2  c.c.  of  a 
4%  alcoholic  benzidine  solution,  from  two  to  three  drops  of  acetic  acid, 
and  2  c.c.  of  a  3%  hydrogen  peroxide  solution.  With  unheated  milk, 
a  blue  coloration  appears  at  once,  whilst  if  the  milk  has  been  heated  to 
a  temperature  of,  or  exceeding,  78°,  no  change  in  colour  takes  place. 
The  test  is  stated  to  be  more  sensitive  than  the  jw-pheuylenediamine 
reaction,  and  may  be  used,  conversely,  for  the  detection  of  hydrogen 
peroxide.  ^-  ^-  ^- 
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Detection  of  Small  Quantities  of  Turpentine  in  Lemon 
on.  E.  M.  Chace  (/.  Ainer.  Chem.  Soc,  1908,  30,  1475— U77).— 
Fifty  c.c.  of  the  sample  are  distilled  in  a  Ladenburg  3-bulb  flask.  The 
first  5  c.c.  of  the  distillate  are  mixed  with  an  equal  volume  of  glacial  acetic 
acid  and  cooled  in  a  freezing  mixture,  5  c  c.  of  ethyl  nitrite  are  added, 
and,  after  mixing,  2  c.c.  of  strong  hydrochloric  acid  are  added  drop  by 
drop.  After  fifteen  minutes,  the  deposit  is  collected  on  a  Biichner 
funnel,  using  filter-paper  uuder  vacuum.  The  crystals  are  washed 
with  about  50  c.c.  of  95(vol.)%  alcohol,  and  the  filtrate  is  replaced  in 
the  freezing  mixture  in  or-ler  to  obtain  a  second  crop  of  crystals ;  after 
passing  the  liquid  through  the  same  filter,  the  crystals  are  washed  with 
strong  alcohol  and  dried. 

The  crystals  are  now  dissolved  in  a  small  quantity  of  chloroform, 
and  hot  methyl  alcohol  is  added  until  crystallisation  sets  in,  when  the 
liquid  is  cooled.  More  methyl  alcohol  is  then  added,  and  the  crystals 
are  collected.  For  microscopical  examination,  they  may  be  mounted 
in  olive  oil.     Turpentine  yields  very  characteristic  crystals. 

L.  DE  K. 

Some  Reactions  of  Terpin.  E.  Isnard  {Ann.  Chim.  anah,  1908, 
13,  333 — 334). — Action  of  Reagents  on  Crystallised  Terpin. — Moistened 
on  a  watch-glass  with  sulphuric  acid,  a  coloration  varying  from  chrome- 
yellow  to  salmon-rose  is  developed.  At  the  same  time,  the  terpin 
dissolves  and  emits  a  characteristic,  aromatic  resinous  odour.  On 
adding  a  10%  solution  of  sodium  hydroxide,  the  coloui-  disappears,  but  the 
odour  becomes  still  more  pronounced.  Syrupy  phosphoric  acid  behaves 
similarly,  but  no  coloration  is  noticed  until  heat  is  applied.  If  terpin 
is  dissolved  in  sulphuric  acid  and  then  acted  on  with  nitric  acid,  a 
yellow  coloration  is  observed,  with  formation  of  brown  streaks  ;  the 
solution  then  becomes  colourless  and  resinified.  If  nitric  acid  is  added 
first,  the  terpin  dissolves  to  a  colourless  solution,  but  if  now  a  drop  of 
sulphuric  acid  is  put  on  the  centre,  a  red  spot  is  formed  surrounded  by 
a  salmon-rose  zone.  Terpin  shows  reducing  properties,  reducing 
molybdic  and  chromic  acids  in  presence  of  sulphuric  acid,  and  also  an 
acid  solution  of  ferric  chloride  and  potassium  ferricyanide. 

Action  of  Reagents  on  the  Alcoholic  Solution  of  Terpin. — Sulphuric 
acid  turns  salmon-rose,  whilst  the  alcoholic  solution  remains  colourless. 
The  coloration  di.sappears  on  shaking,  unless  the  solutions  are  very 
concentrated.  With  a  solution  containing  200  c.c.  of  15%  ammonium 
molybdate,  10  c.c.  of  sulphuric  acid,  and  30  c.c.  of  nitric  acid,  a  blue 
colojation  is  obtained,  which  takes  a  long  time  to  develop.  After 
about  an  hour,  it  becomes  indigo-blue,  and  after  twenty-four  liours  it 
has  changed  to  bluish-green.  The  colouring  matter  is  soluble  in 
chloroform.  A  white  deposit  is  also  formed,  but  this  is  probably 
ammonium  molybdate  precipitated  by  the  alcohol.  When  heat  is 
applied,  the  coloration  is  developed  more  rapidly,  but  soon  fades ;  in 
this  case,  the  characteristic  odour  is  also  noticed.  ii.  dk  K.^ 
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Ultraviolet  Spectrum  of  Silicon.  Antoine  de  Gramont  and 
Charles  de  Watteville  {Comj^t.  rend.,  1908,  147,  239 — 242). — The 
ultraviolet  spectrum  of  silicon  containing  both  lines  and  bands  has 
been  mapped  between  A2 123*0  and  A,2987'8.  The  spectrum  of  the 
oscillating  spark  passing  between  silicon  poles  in  hydrogen  in  a 
quartz  tube  gave  23  lines  and  14  bands,  whereas  the  flame 
spectrum  obtained  by  burning  ordinary  gas  impregnated  with  silicon 
chloride  vapour  contained  26  bands  and  11  lines.  The  relative 
intensities  of  lines  and  bands  common  to  both  spectra  were  not  the 
same. 

The  oscillation  frequencies  of  the  bands  seem  to  fall  into  series,  but 
the  heads  are  ill-defined.  R.  J.  0. 

Dispersion  in  the  Electric  Spectra  of  Benzene,  Toluene,  and 
Acetone.  A.  R.  Colley  (/.  Russ.  Phys.  Chem.  Soc,  1908,  40 
(Phys.),  228 — 244). — -The  author  has  investigated  the  electrical  spectra 
of  benzene,  toluene,  and  acetone,  a  method  being  used  which  permits 
of  accurate  measurements  with  small  troughs  in  the  case  of  liquids 
with  low  refractive  indices.  The  results,  which  are  given  in  the  form 
of  tables  and  curves,  bring  out  the  intimate  chemical  relationship 
between  toluene  and  benzene,  two  bands  being  common  to  the  two 
spectra.  Further,  the  spectra  of  toluene  and  acetone  also  exhibit  one 
common  band,  which  must  be  regarded  as  typical  for  the  methyl 
group.  T.  H.  P. 

Discontinuous  Cathode  Luminescence  Spectra  of  Some 
Aromatic  Compounds.  Otto  Fischer  {Zeitsch.  wiss.  Photograph. 
Photophysik.  Photochevi.,  1908,  6,  305 — 326.  Compare  Goldstein, 
Abstr.,  1904,  ii,  689,  690). — The  emission  spectra  of  the  substances 
exposed  to  cathode  x'ays  at  the  temperatui'e  of  solid  carbon  dioxide 
were  photographed.  Difficulties  were  found  in  certain  cases,  owing  to 
the  rapid  change  of  colour  of  some  substances  under  the  influence  of 
cathode  rays.     The  ultraviolet  spectra  were  not  examined. 

The  number  of  luminous  bands  is  with  most  aromatic  substances 
considerable.  In  all  the  cases  examined,  the  sharp  edges  of  the  bands 
are  turned  towards  the  red,  the  blue  side  being  more  or  less  indistinct. 
It  is  frequently  possible  to  group  the  bands  in  series,  corresponding 
pairs  of  which  show  a  constant  difference  of  wave-length. 

In  the  case  of  naphthalene  compounds,  blue  and  violet  light  is  only 
emitted  for  a  short  time,  the  colour  changing  to  yellow  or  red.  Three 
characteristic  blue  bands  of  naphthalene  reappear  in  the  spectra  of  all 
the  naphthalene  derivatives  examined,  and  also  in  those  of  diphenyl 
and  phenanthrene,  but,  whilst  the  last  two  compounds  continue  to 
emit  these  bands,  the  structure  producing  them  is  rapidly  destroyed  by 
the  bombardment  in  the  case  of  naplithalene  derivatives.     The  same 
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bands   appear,  strongly  shifted  towards  the  red,  in  anthracene  and 
dibromoanthracene.  C.  H.  D. 

Influence  of  Temperature  and  of  the  State  of  Aggregation 
on  the  Absorption  Spectra  of  Molten  Salts.  T.  Retschinsky 
(Ann.  Physik,  1908,  [iv],  27,  100 — 112). — An  examination  of  the 
absorption  spectra  of  some  thirty  molten  inorganic  salts  has  shown 
that,  in  all  cas6s,  there  is  a  well-defined  limit  to  the  absorption  band 
on  the  ultra-violet  side  of  the  spectrum,  all  radiations  of  smaller  wave- 
length than  that  corresponding  with  the  limiting  value  being  com- 
pletely absorbed.  With  rise  of  temperature,  this  limit  is  displaced  in 
the  direction  of  greater  wave-lengths.  When  the  displacement  is 
expressed  in  terms  of  wave-lengths,  its  magnitude,  for  a  given  rise  of 
temperature,  increases  with  the  wave-length ;  when  expressed  in 
terms  of  frequencies,  the  displacement  is  independent  of  the  wave- 
length. For  a  temperature  rise  of  100°,  the  absorption  limit  is  displaced 
to  an  extent  represented  by  10  to  20  x  10^ /jxfx. 

Some  of  the  salts  have  been  also  investigated  in  the  solid  state. 
The  influence  of  temperature  on  the  absorption  limit  is  of  the  same 
order  of  magnitude  as  in  the  case  of  the  molten  substances.  On 
liquefaction,  the  absorption  limit  is  displaced  considerably  in  the  case 
of  the  chlorides  and  bromides  of  potassium  and  sodium,  but  no  sharp 
change  is  met  with  in  the  case  of  silver  nitrate,  silver  chloride,  or 
lead  chloride. 

In  regard  to  the  influence  of  chemical  composition  on  the  absorp- 
tion, it  is  found  that  the  salts  of  the  heavy  metals  absorb  more  than 
those  of  the  alkali  and  alkaline-earth  metals.  In  general,  for  a  given 
metal  the  sulphate  absoi"bs  most  light ;  then  follow  the  chloride, 
bromide,  iodide,  and  nitrate  with  gradually  decreasing  absorptions. 
For  salts  of  the  same  acid  containing  metals  belonging  to  the  same 
group  of  the  periodic  system,  the  absorption  limit  is  nearer  the  red 
end  of  the  spectrum  the  greater  the  atomic  weight  of  the  metal. 

H.  M.  D. 

Fluorescence  of  Sodium  Vapour.  Hans  Zickendraht 
{Physikal.  Zeitsch.,  1908,  9,  593— 603).— The  thermal  and  electrical 
condition  of  fluorescing  sodium  vapour  has  been  examined.  In  contact 
with  air,  fluorescence  begins  at  280 — 290*^ ;  this  temperature  is  inde- 
pendent of  the  pressure,  although  the  sharpness  with  which  the 
phenomenon  sets  in  is  much  greater  at  higher  pressures  than  at  low. 
Measurements  have  been  made  of  the  minimum  potential  required  for 
electrical  discharge  through  the  vapour  under  different  conditions. 
For  sodium  vapour  in  contact  with  air,  the  potential  temperature 
curves  show  minima  at  240"  and  280° ;  the  latter  is  supposed  to 
correspond  with  the  commencement  of  fluorescence.  In  contact  with 
nitrogen  and  carbon  dioxide,  the  minimum  potential  dilToronces 
corresponding  with  this  arc  300°  and  340°  respectively.  In  contact 
with  hydrogen,  an  olivo-coloured  fluorescence  can  be  oli.servcd  at  37(»°, 
but  no  current  could  be  passed  through  the  vapour  with  the  available 
potential  of  400  volts. 
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The  properties  of  the  vapour  in  contact  with  air  have  been  examined 
in  greater  detail.  Curves  are  plotted  which  show  the  dependence  of 
the  current  on  the  discharge  potential  under  different  pressures,  and 
also  the  dependence  of  the  potential  on  the  pressure  and  on  the 
temperature  for  a  given  current  intensity.  When  a  current  has  been 
passed  through  the  vapour  for  some  time,  a  smaller  potential  is 
required  for  discharge  immediately  after  the  cessation  of  the  current 
than  when  some  time  has  elapsed.  The  potential  gradually  increases, 
and  attains  a  constant  value  after  some  minutes.  The  paper  concludes 
with  a  theoretical  discussion  of  the  cause  of  the  conducting  power 
of  sodium  vapour.  H.  M.  D. 

Fluorescence  of  Organic  Substances.  Johannes  Stark  and 
W.  Steubing  {Physikal.  Zeitsch.,  1908,  9,  661—669.  Compare  Abstr., 
1907,  ii,  147,  417  ;  this  vol.,  ii,  138,  746). — Further  observations  relat- 
ing to  the  fluorescence  of  substances  containing  chromophoric  groups  are 
communicated,  and  a  summary  is  given  of  the  results  obtained  in  the 
series  of  papers  published  by  Stark  on  the  connexion  between  fluor- 
escence and  absorption. 

The  new  substances  examined  were  acetone,  methyl  ethyl  ketone, 
pyrotartaric  acid,  phorone,  diacetyl,  camphor,  camphorquinone, 
dimethylfulven,  potassium  azodicarboxylate,  azodicarbonamide,  di- 
ethylketen,  and  diphenylketen.  From  the  observations,  the  conclusion 
is  drawn  that  if  a  substance  possesses  two  absorption  bands,  one  in 
the  region  of  longer  wave-lengths,  the  other  in  the  remote  ultraviolet 
region,  it  will  fluoresce  in  the  region  of  the  first  band  when  light 
is  absorbed  in  the  region  of  the  second.  The  fact  that  the  maxima 
for  the  intensity  of  the  fluorescence  and  absorption  do  not  coincide 
is  due  to  the  absorption  which  the  fluorescent  light  undergoes  in  its 
passage  through  the  absorbing  medium.  The  two  azo-compounds 
investigated  are  exceptions  to  this  general  statement,  but  this  is 
supposed  to  be  due  to  the  absence  of  the  radiation  of  the  requisite 
very  short  wave-lengths  from  the  aluminium  light  used  in  the 
experiments.  H.  M.  D. 

Ultraviolet  Fluorescence  of  Cyclic  Compounds.  Heinrich 
Ley  and  K.  von  Engelhardt  (iSer.,  1908,  41,  2988 — 2995.  Compare 
Stark,  Abstr.,  1907,  ii,  147;  Stark  and  Meyer,  ibid.,  ii,  418).— The 
ultraviolet  fluorescent,  and  the  absorption,  specira  of  mono-  and 
di-substituted  benzene  derivatives  in  ethyl-alcoholic  solutions  of 
iVO'OOS  concentration  have  been  measured  in  an  apparatus  very  similar 
to  that  used  by  Stark ;  the  results  confirm  this  investigator's  theory 
of  the  relation  between  fluorescence  and  selective  absorption. 

Toluene  and  propylbenzene  are  more  strongly  fluorescent  than 
benzene,  and  the  four  bands  which  characterise  the  fluorescent 
spectrum  of  benzene  have  disappeared  in  the  spectra  of  these  two 
homologues.  The  auxochromic  influence  of  the  amino-group  is  accom- 
panied by  an  auxofluoric  influence,  since  aniline  is  more  fluorescent 
than  benzene;  dime  thy  laniline,  however,  is  less  fluorescent  than 
aniline,  although  the  contrary  might  be  expected  from  Kauffmann's 

62—2 
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view  that  the  dimethylamino-group  is  a  stronger  auxochrome  than 
the  amino-group.  The  hydroxyl  and  the  methoxyl  groups  also  act  as 
auxofluors,  phenol  and  anisole  exhibiting  a  remarkably  strong 
fluorescence,  whilst  the  very  feeble  fluorescence  of  benzoic  acid  is 
markedly  increased  in  the  hydroxybenzoic  acids,  of  which  the  ortho- 
compound  fluoresces  most  strongly,  even  in  the  visible  region,  as 
is  evident  to  the  naked  eye,  when  a  quartz  lamp  and  a  quartz  vessel 
are  used.  Although  anisole  is  more  fluorescent  than  phenol,  the 
methoxybenzoic  acids  are  less  so  than  the  hydroxy-acids ;  the  fluores- 
cence of  ^>methoxybeiJzoic  acid  cannot  be  detected  with  certainty. 
The  introduction  of  a  halogen  into  the  benzene  nucleus  diminishes  the 
fluorescence,  the  more  so  the  greater  the  molecular  weight ;  iodo- 
benzene  does  not  fluoresce.  Benzonitrile  is  remarkably  fluorescent. 
Benzamide  is  n on- fluorescent,  showing  that  the  amino-group  only  has 
auxofluoric  influence  when  situated  in  the  nucleus. 

The  presence  of  a  nitro-group  often  entirely  prevents  fluorescence, 
even  although  o-  and  jp-nitrophenols  and  o-nitroaniline  exhibit  marked 
selective  absorption  (according  to  Stark's  theory,  fluorescence  is 
conditioned  by  the  presence  of  bands  in  the  absorption  spectrum). 
The  non-fluorescence  may  be  attributable  to  quinonoid  structure 
(compare  Baly,  Edwards,  and  Stewart,  Trans.,  1906,  89,  514; 
Hantzsch,  Abstr.,  1906,  i,  353),  since  simple  quinones  never  fluoresce. 

Neither  pyridine  nor  ethyl  collidinedicarboxylate  exhibit  fluores- 
cence. Eth}l  dihydrocollidinedicarboxylate,  however,  shows  violet 
fluorescence  in  alcoholic  solution,  and  also  a  very  intense  band  ;  thus 
providing  a  good  confirmation  of  Stark's  theory.  C.  S. 

Natural  and  Magnetic  Rotation  of  the  Plane  of  Polarisation 
in  Crystals.  Walbemak  Voigt  and  K.  Honda  {Physlkal.  Zeitsch., 
1908,  9,  585 — 590). —  Measurements  of  the  natural  rotation  of  the 
plane  of  polarisation  for  a  series  of  wave-lengths  are  lecorded  for 
d-  and  ^sodium  chlorate  and  rf-tartaric  acid  in  the  direction  of  the 
optic  axis,  and  for  sucrose  in  the  direction  of  the  two  axes.  The 
rotation  induced  by  a  strong  magnetic  field  was  measured  for  sodium 
chlorate,  dolomite,  apophyllite,  apatite,  and  sucrose.  In  the  case  of 
sucrose,  the  values  obtained  for  the  two  optic  axes  indicate  that  the 
magnitude  of  the  rotation  of  the  plane  of  polarisation  is  different  in 
the  two  directions.  H.  M.  D. 

Relation  between  Rotatory  Power  and  Chemical  Con- 
stitution. II.  1).  llAiiDiN  {J.  Chim.  Phys.,  1908,  6,  584—591. 
Compare  this  vol.,  ii,  470). — -The  theoretical  deductions  given  in  the 
previous  paper  have  been  further  tested  by  application  to  certain 
derivatives  of  hoxyl  alcohol. 

The  atomic  product  for  oxygen  (the  product  of  the  distance  between 
the  oxygen  and  carbon  atoms  and  the  atomic  weight  of  the  former 
element)  is  approximately  the  same  as  that  calculated  from  observations 
on  the  amyl  derivatives,  but  is  of  opposite  sign.  The  difference  of 
sign  has  not  been  satisfactorily  accounted  for. 
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The  theory  also  indicates  that  the  distance  between  the  centre  of 
gravity  of  the  benzene  ring  and  the  first  carbon  in  the  side-chain  will 
be  different  according  as  the  bonds  between  carbon  and  hydrogen  are 
in  the  plane  of  the  ring  or  perpendicular  to  it.  The  experimental  data 
obtained  with  hexylbenzene  support  the  latter  view  as  to  the  structure 
of  the  benzene  nucleus. 

Active  hexyl  alcohol  (y-methylamyl  alcohol)  was  prepared  by  saponifi- 
cation of  Eoman  camomile  oil  with  cold  concentrated  potassium 
hydroxide  solution  and  repeated  fractionation.  The  fraction  boiling  at 
151— 1527758  mm.  has  D-°^  0-8262,  [a]r'  +8-77°,  D«'^  0-7812,  [a]S'7-53^ 
and  D^^'  0-7276,  [a]!}^  6-10°.  The  corresponding  6romir7e  has  D'M-1852, 
[a]}?  +19-97°,  D^  1-1150,  [a]5  17-12°,  and  D»-  1-0319,  [a]»M3-97° 
Active  hexylbenzene  (a-phenyl-y-methylpentane)  (compare  Klages  and 
Sautter,  Abstr.,  1904,  i,  302),  prepared  by  the  action  of  sodium  on  a 
mixture  of  bromobenzene  and  hexyl  bromide,  has  D^^  0-8521, 
ral},«  +16-62°,  W  0-7873,  M'  14-99°,  and  D^^^  0-7396,  [a]lf  13-66°. 

G.  S. 


Optical  Isomerides.  I.  Iwan  Ostromisslensky  {Ber.,  1908,  41, 
3035 — 3046). — -The  observations  of  Gernez  on  the  separation  of  a 
(^^-conglomerate  by  means  of  the  addition  of  a  fragment  of  a  substance 
isomorphous  with  one  of  the  components  have  been  extended. 

The  addition  of  ^-asparagine  to  a  supersaturated  solution  of  (i^-sodium 
ammonium  tartrate  causes  the  deposition  of  the  pure  cZ-tartrate. 

Both  (/-tartrate  and  Z-asparagine  are  hemihedral  forms  belonging  to 
the  rhombic  system,  and  are  isomorphous. 

An  optically  active  salt  can  also  be  obtained  by  impregnating  a 
supersaturated  solution  of  c?Z-sodium  ammonium  tartrate  with  a  crystal 
of  an  active  modification  of  any  other  alkali  tartrate ;  for  example, 
Kochelle  salt,  potassium  tartrate,  sodium  tartrate,  potassium  hydrogen 
tartrate.  In  all  cases  the  salt  which  is  deposited  is  dextrorotatory  if 
the  impregnating  material  is  dextro,  and  Isevo  if  this  is  Isevorotatory. 
Inoculation  with  ordinary  ammonium  malate  causes  the  deposition  of 
(Z-sodium  ammonium  tartrate.  Substances  which  are  isodimorphous 
with  the  sodium  ammonium  tartrate  can  also  be  used  for  bringing 
about  the  separation.  Thus  a  crystal  of  (/-potassium  ammonium 
tartrate  (usually  monoclinic)  causes  the  deposition  of  (/-sodium 
ammonium  tartrate,  and  similarly  with  potassium  tartrate. 

It  is  not  necessary  that  the  material  used  for  inoculation  should  be 
optically  active ;  thus  glycine  added  to  a  supersaturated  solution  of 
(/^asparagine  causes  the  deposition  of  either  d-  or  ^-asparagine,  and  it  is 
not  possible  in  any  given  experiment  to  predict  which  of  the  two  will 
separate  from  an  inspection  of  the  glycine  crystals,  although  the  same 
glycine  crystal  always  acts  in  the  same  way.  The  conclusion  is  drawn 
that  glycine  belongs  to  the  hemihedral  class  of  rhombic  prisms. 

This  method  of  deposition  is  suggested  as  a  method  for  determining 
whether  the  given  substance  is  a  (//-conglomerate  or  a  r-compound. 

If  the  crystals  deposited  on  impregnating  with  an  isomorphous 
substance  are  found  to  be  inactive,  then  the  original  solution  contained 
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a  racemic  compound,  but  if  active,  then  the  original  was  an  inactive 
conglomerate.  J.  J.  S. 

Chemical  Action  of  Light.  Giacomo  L.  Ciamician  {Bull.  Soc 
chim.,  1908,  [iv],  3,  i — xxvii). — A  lecture  delivered  before  the  French 
Chemical  Society.  E.  H. 

Chemical  Action  of  Tropical  Sunlight.  Gilbert  John  Fowler 
{Mem.  Manchester  Phil.  Soc,  1908,52,  xiv,  1 — 20). — Observations  are 
recorded  on  the  rate  of  liberation  of  iodine  from  an  acidified  potassium 
iodide  solution  under  tlie  influence  of  light.  The  reaction  is  practically 
unaffected  by  temperature  under  the  ordinary  conditions  of  exposure. 
The  rate  of  liberation  of  iodine  from  a  given  solution  diminishes  with 
the  duration  of  the  exposure ;  this  is  due  to  the  absorption  of  the 
chemically-active  rays  by  the  iodine  liberated  previously.  The  initial 
rate  of  liberation  diminishes  with  increasing  dilution  of  the  solution, 
but,  on  longer  exposure,  results  in  closer  agreement  are  obtained, 
owing,  no  doubt,  to  the  greater  retarding  effect  of  the  iodine  liberated 
from  the  stronger  solutions. 

Tables  of  data  obtained  by  measurements  made  in  Calcutta  and  on 
the  Mediterranean  and  Arabian  Seas  are  recorded.  The  highest 
record  corresponds  with  an  actinic  effect  which  is  forty-two  times  as 
great  as  the  lowest  record  obtained  on  a  bright  December  day  in 
Manchester.  No  relationship  appears  to  exist  between  the  photo- 
chemical and  the  sun-stroke  effect  of  sunlight. 

Solutions  of  bleaching  powder  lose  their  available  chlorine  with 
great  rapidity  on  exposure  to  tropical  sunlight.  The  effect  is  much 
more  marked  in  the  case  of  dilute  solutions  than  it  is  in  strong 
solutions. 

Silver  chloride,  sealed  in  a  glass  tube  and  darkened  by  exposure  to 
light,  becomes  quite  white  again  when  kept  for  some  time  in  the  dark. 
In  the  presence  of  a  globule  of  mercury,  the  original  colour  is  not 
restored.  These  observations  support  the  view  that  the  darkening  of 
silver  chloride  on  exposure  to  light  is  a  dissociation  effect,  and  is  not 
due  to  the  formation  of  an  oxychloride,  H.  M.  D. 

Photochemical  Reactions.  III.  Decomposition  of  Ozone  by 
Light.  Fritz  W kigert  {Zeitsch.  Electrochem.,  1908,  14,  591 — 597). — 
The  decomposition  of  ozone  by  light  in  presence  of  chlorine  (this  vol., 
ii,  5)  is  studied  quantitatively.  The  light  of  a  mercury  quartz  lamp  is 
used,  and  the  rate  of  decomposition  measured  by  means  of  the  change 
of  pressure  of  the  gas.  There  is  no  induction  period,  and  decomposition 
stops  when  the  light  is  cut  off.  The  rate  of  decomposition  is  indepen- 
dent of  the  concentration  of  the  ozone;  it  increases  with  the  concen- 
tration of  the  chlorine,  but  not  in  proportion  to  it,  and  it  is  nearly 
proportional  to  tho  intensity  of  the  light.  By  placing  a  vessel  containing 
chlorine  between  the  source  of  light  and  the  ozone  tube,  a  measurement 
of  the  quantity  of  light  absorbed  by  tho  chlorine  is  obtained  ;  in  this 
way  it  is  shown  that  the  rate  of  decomposition  of  the  ozone  is  propor- 
tional to  the  quantity  of  light  absorbed  by  the  chlorine  mixed  with  it. 
A  rise  of  temperature  of  10"  increases  the  rate  of  reaction  1*17  times 
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It  is  suggested  that  the  light  produces  some  intermediate  product 
which  is  destroyed  rapidly  by  the  action  of  ozone ;  the  rate  of 
decomposition  measured  is  then  the  rate  of  formation  of  this  product, 
which  is  independent  of  the  concentration  of  the  ozone.  T.  E, 

Catalytic  Reactions  and  Photochemical  Equilibria.  Bartolo 
L.  Yanzetti  (Atti  a.  Accacl.  Lincei,  1908,  [v],  17,  ii,  285—288). — 
The  author  has  carried  out  experiments  to  ascertain  whether  catalytic 
action  necessitates  immediate  contact  of  the  catalyst  and  the  substance 
acted  on,  or  whether  the  action  can  take  place  at  a  distance.  When 
detonating  gas  is  separated  from  platinum-black  by  a  sheet  of  glass, 
the  thickness  of  which  is  of  the  same  order  of  magnitude  as  the  wave- 
length of  light,  no  combination  occurs  between  the  hydrogen  and 
oxygen.  But  when  the  separating  layer  consists  of  an  organic 
material,  such  as  gelatin  or  a  colloid,  the  hydrogen  and  oxygen 
combine  slowly,  but  combination  is  found  to  be  preceded  by  diffusion 
of  the  mixed  gases  through  the  membrane,  as  is  shown  by  the 
observation  that  the  diminution  of  the  gas  volume  per  unit  of  time 
is  proportional  to  the  concentration  (pressure)  of  the  gas  mixture 
(compare  Ernst,  Abstr.,  1901,  ii,  495). 

Experiments  with  platinum  and  platinum-black  placed  at  a  distance 
of  0"5 — 1  mm.  from  rapid  bromide  plates  show  that  both  these 
substances  exert  a  negative  action  on  the  plate,  that  is,  they  take 
away  the  darkening  produced  in  the  sensitive  emulsion  by  the  action 
of  light  (compare  Piltschikow,  Abstr.,  1906,  ii,  414).  This  action  is, 
however,  quite  different  from  that  of  light,  and  from  the  Eussel  effect 
produced  by  certain  metals,  in  that  it  is  only  manifested  at  the 
surface  of  the  photographic  film  and  penetrates  the  latter  only  very 
slowly.  This  negative  effect  of  platinum  is  especially  marked  in 
moist  air,  is  greatly  diminished  in  a  cathode-ray  vacuum,  and  is  not 
exhibited  in  air  in  presence  of  phosphoric  oxide.  Experiments  with 
other  metals  show  that  these  may  be  arranged  in  the  following  series, 
in  the  first  part  of  which  the  metals  exhibit  a  diminishing  positive 
effect  on  a  photographic  plate,  whilst  in  the  latter  part  an  increasing 
negative  effect  is  produced  :  cadmium,  zinc,  aluminium,  lead, 
iron  .  .  .  copper,  tin,  silver,  palladium,  iridium,  nickel,  gold, 
platinum.  If  the  condition  in  a  silver  bromide  plate  is  represented 
as  an  equilibrium  between  the  two  reactions  3AgBr:;=^  AggBr  +  AgBrg, 
the  upper  of  which  is  produced  by  the  action  of  light,  and  the  lower 
by  the  action  of  darkness,  the  action  of  platinum  at  a  distance  is  to 
accelerate  the  latter  change.  T.  H.  P. 

Chemical  Changes  Produced  by  Different  Kinds  of  Rays. 
I.  Catalytical  Reactions  of  Sunlight.  Carl  Neuberg  {Biochem. 
Zeitsch.,  1908,  13,  305—320). — A  large  number  of  substances  undergo 
chemical  change  when  exposed  in  solution  to  sunlight  in  the  presence 
of  uranium  salts.  The  following  changes  have  been  observed  : 
Alcohols  to  aldehydes  ;  poly-alcohols  to  hydroxy-aldehydes  or  ketones  ; 
acids  to  aldehydes  or  keto-compounds,  sometimes  with  fewer  carbon 
atoms  than  the  original  substance ;  monosaccharides  to  osones ; 
disaccharides  undergo  inversion  ;  polysaccharides  and  glucosides  are 
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hydrolysed;  amino-acids  undergo  deamidisation  and  lose  carbon 
dioxide,  yielding  aldehydes  with  a  smaller  number  of  carbon  atoms 
than  the  original  substance  ;  glycerides  are  partly  hydrolysed  ;  peptones 
and  proteins  are  partly  hydrolysed,  and  the  hydrolysis  products  undergo 
the  fuller  changes  noted  above. 

Amongst  the  products  actually  isolated  by  decomposition  in  sunlight 
in  presence  of  uranium  salts  were :  glycerose  in  the  form  of  the 
osazone,  m.  p.  130 — 131°,  from  glycerol;  glyoxal  in  the  form  of  the 
jp-nitrophenylosazone  from  tartaric  acid  ;  acetaldehyde  (in  the  form  of 
the  ^-nitrophenylhydrazone)  from  alanine,  from  which  ammonia  was 
also  obtained ;  dextrose  (in  the  form  of  the  osazone)  from  inulin. 

S.  B.  S. 

Theory  of  Coloured  Salts.  Hermann  Fecht  (Ber.,  1908,  41, 
2983 — 2987). — The  depth  of  the  colour  of  many  aromatic  additive 
compounds  appears  to  be  conditioned  by  the  magnitude  of  the  difference 
of  the  electrical  character  of  the  two  components ;  the  more  positive 
the  one  and  the  more  negative  the  other,  the  deeper  the  colour.  For 
example,  quinone  +  phenol  is  red,  quinone  +  sodium  phenoxide  is 
blue,  and  quinone  +  aniline  in  cold  carbon  disulphide  yields  a  mass 
of  dark  violet  crystals,  which  becomes  colourless  when  the  aniline  is 
washed  away.  Again,  diphenyldi-imine  +  benzidine  gives  a  yellow 
solution,  which  becomes  blue  when  the  quinonoid  component  is  made 
more  negative  by  salt  formation  ;  the  blue  colour  vanishes  when  the 
other  component  also  enters  into  salt  formation.  Malachite-green 
becomes  blue  when  chlorine  is  introduced  into  the  phenyl  group,  and 
yellow  when  the  halogen  is  attached  to  the  still  basic  nitrogen  atom. 
The  effect  on  colour  of  the  halogen  atom  or  the  hydroxyl  or 
amino-group  is  not  due  to  the  influence  of  these  per  se,  but  depends 
on  whether  they  increase  or  diminish  the  difference  in  the  positive  and 
negative  characters  of  the  components  of  the  coloured  substance. 

When  chlorine  is  passed  into  a  solution  of  di-iododiphenyl  in 
chloroform,  yellow  crystals  of  the  dichloride,  CjgHgloClg,  m.  p.  146° 
(decomp.),  are  obtained.  By  heating  the  dichloride  with  benzidine  in 
chloroform  or  carbon  disulphide,  a  substance,  C.^^HgoNoClglo,  is 
obtained  in  the  form  of  a  violet-blue  powder,  which  sublimes  and 
decomposes  at  300°. 

Equal  molecular  quantities  of  quinone  and  benzidine  in  chloroform 
yield  a  mass  of  bluish-violet  needles  with  a  red,  metallic  lustre,  which 
melt  indefinitely  at  118°,  resolidify,  and  decompose  above  200°. 

The  reaction  between  methyl  glutarate  and  excess  of  magnesium 
phenyl  bromide  in  ether  leads  to  the  formation  of  the  ketone, 

CPhalCH-CHg-CHg-COPh, 
m.  p.  176°,  which  forms  colourless  crystals,  and  develops  a  bluish-green 
coloration  with  concentrated  sulphuric  acid.     If  the  Grignard  reagent 
is  not  in  excess,  tlie  product  of  the  reaction  is  the  estei; 

CPh2:Cll-(JH2-CH2-C02Me, 
m.  p.  120°.  C.  S. 

Rate  of  Decay  of  the  Excited  Radioactivity  from  the 
Atmosphere  in  Sydney.  S.  G.  JjUsby  and  T.  Ewxng  {J.  Roy.  Soc, 
New  South  Wales,  1906,  40    168 — 160). — A  copper  wire,    10  metres 
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long,  kept  negatively  charged  at  a  potential  of  25,000  volts,  was  after 
three  hoars'  exposure  rubbed  with  cotton  wool  moistened  with  ammonia. 
The  cotton  wool  was  incinerated,  and  the  ashes  tested  for  radioactivity; 
the  time  taken  for  the  activity  to  fall  to  half  value  was  on  four  days 
in  December,  1905,  found  to  be  4r5,  40-7,  41-9,  and  39-5  minutes. 

P.  H. 

Radioactivity  of  the  Rocks  in  the  Region  Traversed  by 
the  Line  to  the  Simplon.  GtIno  Gallo  (Atti  B.  Accad.  Lincei, 
1908,  [v],  17,  ii,  209 — 214). — The  author  has  examined  the  radio- 
activity of  various  rocks  excavated  in  the  laying  of  the  railway  line 
to  the  Simplon.  The  limestone-gypsums  and  the  rocks  of  the  calcareous 
schist  zone  are  either  quite  inactive  or  very  feebly  radioactive.  With 
the  orthogneisses,  however,  the  chemical  composition  and  coefficient  of 
acidity  of  which  indicate  that  they  belong  to  the  eruptive  granitic 
magmas,  moderately  intense  radioactivity  is  observed,  the  maximum 
value  found  being  43 '2  volt-hours.  The  radioactivity  is,  in  general, 
accompanied  by  the  presence  of  certain  minerals,  such  as  titanite  and 
zirconia.  The  pyrites  minerals  are  also  moderately  radioactive,  but 
the  radioactivity  cannot  be  definitolyattributed  to  the  metallic  sulphides, 
and  not  to  the  gneissic  gangue  accompanying  them.  Borne  {Jahrh. 
Eadioaktiv.  Elektronik.,  1905)  has  shown  that,  of  the  springs  issuing 
from  these  rocks,  those  which  are  x'ichest  in  emanation  have  their 
origin  in  the  gneiss  or  in  the  granitic  rocks.  T.  H.  P. 

Preliminary  Observations  on  Radioactivity  and  the  Occur- 
rence of  Radium  in  Australian  Minerals.  D.  Mawson  and 
T.  H.  Laby  (/.  Roy.  Soc,  New  South  Wales,  1905,  38,  382—389).— 
A  number  of  Australian  minerals  were  examined  for  radioactivity  by 
the  ionisation  produced  in  an  air  gap,  the  activity  being  compared 
with  that  of  black  oxide  of  uranium.  Radium  was  tested  for,  and 
found  in  the  case  of  two  Australian  minerals,  but  a  gadolinite  known 
to  contain  helium  gave  no  radium  emanation.  P.  H. 

Preparation  of  Radium  from  Pitchblende.  Heinrich 
Paweck  {Zeitsch.  Elektrochem.,  1908,  14,  619— 623).— A  description 
of  the  process  of  manufacture  of  radium  salts  used  at  the  radium 
works  of  the  Austrian  Government  at  St.  Joachimsthal.  The  ores  of 
Joachimsthal  have  been  worked  since  1518,  first  for  silver,  then  for 
cobalt,  nickel,  arsenic,  and  bismuth,  and  more  recently  for  uranium. 
In  1907  the  extraction  of  radium  from  the  residues  from  the  uranium 
ore  was  begun.  The  raw  ore  is  ground  and  washed  to  remove  the 
lighter  rock  constituents,  it  is  then  roasted  at  800°  to  remove  sulphur, 
and  finally  heated  again  with  sodium  carbonate.  Uranium,  arsenic, 
antimony,  tungsten,  molybdenum,  and  vanadium  are  washed  out  in 
the  form  of  sodium  salts.  From  the  residue,  iron,  aluminium,  calcium, 
silicon,  and  lead  are  removed  by  boiling  with  sodium  hydroxide  and 
then  with  hydrochloric  acid,  very  thorough  washing  following  each 
operation.  The  residue  contains  barium  and  radium  sulphates,  which 
are  converted  into  carbonates  by  repeated  ti-eatment  with  sodium 
carbonate  and  thorough  washing,  and  then  dissolved  in  hydrochloric 
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acid  and  reprecipitated  by  sulphuric  acid.  This  treatment  is  repeated 
several  times.  The  solution  of  the  chlorides  is  finally  evaporated  to 
dryness,  and  extracted  with  concentrated  hydrochloric  acid,  which 
leaves  a  residue  consisting  mainly  of  barium  and  radium  chlorides, 
which  is  submitted  to  fractional  crystallisation.  Of  the  radioactivity 
of  the  original  ore,  73-9%  is  found  in  the  residue  from  the  uranium 
extraction,  and  the  remainder  in  the  solid  uranium  salts  produced  ; 
there  is  no  loss  in  waste  products.  T.  E. 

Quantitative  Estimation  of  Radium  Emanation  in  the  At- 
mosphere. George  U.  Ashman  {Amer.  J.  Sci.,  1908,  [iv],  26, 
119 — 120). — The  author  has  determined  the  radioactivity  of  200  litres 
of  Chicago  air  taken  from  the  ground  level.  The  purified  air  was 
passed  through  a  long  copper  spiral  immersed  in  liquid  air  to  con- 
dense the  emanation,  which  was  afterwards  volatilised  into  an  electro- 
scope and  estimated.  Precisely  the  same  results  were  obtained  in 
simultaneous  estimations  by  this  method,  which  is  considered  to  be  the 
best  hitherto  devised  for  the  purpose. 

The  radium  equivalent  of  the  emanation  per  cubic  metre  of  air  was 
found  to  be  86,  58,  and  45  x  IQ~^^  gram  in  three  experiments.  Im- 
mediately after  a  thaw  and  heavy  rain,  the  amount  rose  to  200  x  lO"^^ 
gram ;  under  normal  weather  conditions  with  high  barometer,  the 
value  51  X  10"^^  ^vas  found,  whilst  with  a  low  barometer  the  amount 
was  131  X  10-12. 

The  mean  value,  the  equivalent  of  TO  x  10^1°  gram  of  radium  per 
cubic  metre  is  25%  higher  than  the  amount  given  by  Eve.  If  the 
emanation  has  an  appreciable  vapour  pressure  at  the  temperature 
of  liquid  air,  even  the  present  estimate  must  be  somewhat  too  low. 

The  active  material  had  a  half-period  of  decay  of  3'5  days,  indicat- 
ing that  it  consisted  only  of  radium  emanation  and  that  thorium 
emanation  was  absent.  R-  J.  C. 

Amount  of  Radium  Emanation  in  the  Atmosphere.  John 
Satterly  [Phil.  Mag.,  1908,  [vi],  16,  584— 615).— The  amount  of 
radium  emanation  present  in  the  atmosphere  of  Cambridge  has  been 
measured  by  two  methods.  In  the  first,  the  emanation  in  a  known 
volume  of  air  was  absorbed  by  charcoal ;  in  the  second,  it  was  condensed 
by  means  of  liquid  air.  The  electrical  conductivity  imparted  to  a  given 
volume  of  air  by  the  absorbed  or  condensed  emanation  was  then  com- 
pared with  the  conducting  power  brought  about  by  the  emanation 
emitted  from  a  definite  volume  of  a  radium  solution  of  known 
strength.  The  results  of  the  two  methods  of  measurement,  which 
agree  fairly  well,  show  that  the  amount  of  radium  emanation  in  the 
atmosphere  varies  very  considerably.  On  the  average,  tlie  quantity 
contained  in  a  cubic  metre  of  air  is  equal  to  the  amount  which  would 
be  in  radioactive  equilibrium  with  about  1  x  lO"^**  gram  of  radium. 
No  connexion  between  the  variation  in  the  concentration  of  the 
emanation  and  the  meteorological  conditions  could  bo  detected.  The 
observed  valuei3  indicate  tlmt  only  a  small  proportion  of  the  natural 
ionisation  of  the  air  is  due  to  the  presence  of  the  radium  emanation 
and  its  products.  H.  M.  D. 
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Amount  of  Radium  Emanation  in  the  Atmosphere  near 
the  Earth's  Surface.  A.  S.  Eve  {Phil.  Mag.,  1908,  [vi],  16, 
622 — 632.  Compare  this  vol.,  ii,  7). — Experiments  according  to  the 
method  already  described  have  been  continued  at  intervals  for  almost 
a  year.  An  error  in  the  previous  calculations  is  pointed  out,  and  this 
is  coi'rected  in  the  evaluation  of  the  new  experimental  data. 

The  average  amount  of  emanation  present  in  a  cubic  metre  of  the 
air  of  Montreal  during  the  period  of  the  experiments  is  that  which 
would  be  in  equilibrium  with  60  x  10"^^  gram  of  radium.  The 
observed  variation  in  the  concentration  of  the  emanation  is  such  that 
the  maximum  is  to  the  minimum  as  7  is  to  1.  Changes  of  tempera- 
ture have  little  or  no  influence  on  the  concentration  of  the  emanation, 
but  it  increases  on  the  approach  of  a  deep  cyclone  accompanied  by 
heavy  rain  or  a  thaw  of  snow,  and  decreases  with  anticyclonic 
conditions  when  the  weather  is  dry  or  very  cold.  H.  M.  D. 

The  Heat  Developed  by  Radium.  Egon  von  Schweidler  and 
V.  F.  Hess  {Monatsh.,  1908,  29,  853— 862).— A  quantity  of  over 
1  gram  of  radium  chloride  was  used  for  the  experiments.  A 
differential  calorimeter  was  used  consisting  of  two  gilt-copper  vessels 
in  a  chamber  at  constant  temperature.  One  vessel  contained  the 
radium,  and  the  other  was  heated  by  means  of  an  electric  current.  Two 
copper-nickel  ther mo- junctions  were  balanced  against  one  another,  the 
heating  current  being  adjusted  until  the  temperatures  were  equal. 

The  results  indicate  a  heat  development  of  118"0  cal.  per  hour  for 
1  gram  of  metallic  i^adium,  with  a  possible  error  of  1'4%.  This  is  in 
good  agreement  with  the  value,  117  cal.,  obtained  by  Angstrom 
(Abstr.,  1906,  ii,  63).  C.  H.  D. 

Relation  between  Uranium  and  Radium.  III.  Frederick 
SoDDY  {Phil.  Mag.,  1908,  [vi],  16,  632— 638).— A  further  examina- 
tion of  the  carefully-purified  uranium  salts  prepared  in  1905-06  has 
been  made  to  ascertain  the  rate  of  production  of  radium  (compare 
Soddy  and  Mackenzie,  Abstr.,  1907,  ii,  730).  In  one  case,  the  growth 
of  radium  is  not  greater  than  5  x  10~^^  gram  per  kilo,  of  uranium  in 
2|  years,  and  in  the  other,  it  is  not  greater  than  1  x  10^^^  per  gram 
kilo,  of  uranium  in  If  years. 

An  examination  of  the  residues  from  the  highly-purified  uranium 
salts  has  shown  that  the  amount  of  radium  present  has  increased 
about  seven  times  during  a  period  of  one  year.  This  indicates  that  a 
radium-producing  substance  is  present  in  commercial  uranium  salts. 
Further,  since  the  residues  had  been  purified  by  the  barium  sulphate 
method  with  the  object  of  removing  radium  and  any  intermediate 
products  in  the  transformation  of  uranium  into  radium,  it  is  estab- 
lished that  the  barium  sulphate  purification  process  does  not  remove 
the  whole  of  this  radium-producing  substance.  H.  M.  D. 

Radiation  of  Uranium  X.  Max  Ije-yits  {Physikal.  Zeitsch.,  1908, 
9,  655—657.  Compare  Abstr.,  1907,  ii,  836).— As  the  distance 
between  the  radiating  substance  and  the  ionisation  chamber  is 
diminished,  the  ionisation  produced  by  uranium  X  slowly  increases  at 
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first,  attains  a  maximum  value,  and  then  rapidly  diminishes.  If  the 
active  substance  is  covered  with  a  thin  layer  of  aluminium,  there  is  no 
evidence  of  this  maximum  ionisation  value.  The  following  explanation 
of  the  observed  maximum  in  the  case  of  the  uncovered  substance  is 
given.  As  the  distance  between  the  source  and  the  ionisation  chamber 
increases,  the  actual  number  of  ions  which  are  discharged  increases. 
When  this  distance  is  considerable,  the  strength  of  the  electric  field  is 
not  sufiicient  to  bring  about  the  discharge  of  all  the  ions  before 
reunion  takes  place.  If  the  ionisation  per  centimetre  were  constant, 
this  should  lead  to  a  constant  limiting  ionisation  when  the  distance  is 
sufiiciently  great,  but  the  fact  that  the  strongly  ionised  layer  in  the 
immediate  neighbourhood  of  the  active  substance  is  gradually  removed 
from  the  measuring  chamber  influences  the  ionisation  in  such  a  way 
that,  although  an  increase  takes  place  at  first  with  increasing  separa- 
tion, this  is  more  than  compensated  for  by  the  second  effect  when  the 
distance  has  attained  a  certain  value.  H.  M.  D. 

Actinium  C,  a  New  Short-lived  Product  of  Actinium.  Otto 
Hahn  and  Lise  Meitner  {Physikal.  Zeitsch.,  1908,  9,  649 — 655). — 
Measurements  of  the  ionisation  produced  by  the  a-  and  /8-radiation 
emitted  by  the  induced  activity  of  actinium  indicate  that  this  consists 
of  three  disintegration  products  :  actinium  A,  B,  and  G.  Actinium  G 
was  separated  from  A  by  the  action  of  finely-divided  metals  and 
animal  charcoal  on  a  solution  of  the  active  deposit,  and  its  period  of 
decay  was  found  to  be  5"10  minutes.  It  emits  no  a-rays,  but  the 
^-rays  previously  attributed  to  actinium  B  are  found  to  be  due  to 
actinium  G.  The  a-rays  given  oil  by  the  active  deposit  are  entirely 
due  to  actinium  B,  whilst  actinium  A  only  emits  a  very  readily 
absorbed  type  of  /8-radiation.  In  agreement  with  Bronson's  deter- 
mination, the  decay  period  of  actinium  B  is  found  to  be  2*15  minutes, 
and  that  of  actinium  A,  thirty-six  minutes.  These  two  products  can 
be  sepai'ated  by  heating  the  active  deposit  for  about  thirty  seconds  in 
a  blow-pipe  flame  ;  the  separation  is  not,  however,  complete  even  when 
the  temperature  is  raised  to  2000°. 

Equations  are  given  which  represent  the  change  in  the  a-  and 
/8-activity  of  the  active  deposit  in  agreement  with  the  experimental 
observations.  H.  M.  D. 

Range  of  Activity  and  Absorption  of  a-Rays.  Secondary 
Radiation  Produced  by  a-Rays.  K.  Asohkinass  {^Ann.  Physik, 
1908,  [iv],  27,  377 — 390). — An  apparatus  is  described  by  means  of 
which  the  charge  on  a-particles  from  polonium  could  be  measured 
after  passing  through  aluminium  foil  in  a  high  vacuum.  A  magnetic 
field  was  employed  to  remove  electrons  and  secondary  radiation. 

As  found  by  other  workers,  layers  of  aluminium  foil  up  to  13'7/a 
in  thickness  allow  tlie  whole  of  the  a-particlos  to  pass.  At  about  24/u,, 
the  particles  are  completely  arrested.  It  is  probable  that  complete 
absorption  occurs  suddenly  at  a  definite  thickness  of  alumiuium. 

Experiments  witli  the  same  apparatus  in  the  absence  of  a  magnetic 
field  indicate  that  the  negative  radiation  from  polonium  considerably 
excpfds  the  positive  in  quantity.  The  secondary  radiation  produced 
by  the  a-particles  may  also  be  studied  by  its  means.  C.  H.  D. 
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lonisation  of  Gases  by  a-Rays,  and  the  Hypothesis  of 
Initial  Recombination  of  the  Ions.  M.  Moulin  {Chem.  Zentr., 
1908,  ii,  474—475;  from  Le  Radium,  1908,  5,  136—141.  Compare 
Abstr.,  1906,  ii,  720). — The  hypotheses  of  Bi-agg  and  Kleeman,  and 
Langevin,  as  explanatory  of  the  unsatui'ation  of  an  electric  current  at 
low  E.M.F.  when  passed  through  a  gas  ionised  by  a-rays,  have  been 
tested  by  the  author.  The  evidence  so  far  obtained  appears  to  support 
Langevin 's  view,  that  the  a-rays  produce  a  larger  number  of  ions, 
which,  however,  become  arranged  along  the  path  of  the  a-rays. 

J.  V.  E. 

Quality  of  the  Secondary  lonisation  due  to  j8-Rays.  William 
H.  Bragg  and  J.  P.  Y.  Madsen  {Phil.  Mag.,  1908,  [vi],  16,  692—697). 
— Experiments  are  described  which  show  that  the  secondary  rays 
reflected  by  different  substances  struck  by  the  same  bundle  of  primary 
rays  are  not  uniform  in  quality,  but  vary  from  one  substance  to 
another.  For  the  purpose  of  collecting  all  the  secondary  rays,  the 
authors  have  made  use  of  an  lonisation  chamber  with  a  hemispherical 
wall. 

It  is  found  that  the  secondary  rays  returned  by  substances  of  low 
atomic  weight  contain  a  relatively  large  proportion  of  less  penetrating 
rays.  When  the  less  penetrating  portions  of  the  primary  beam  are 
cut  off,  the  emitted  secondary  rays  are  found  to  be  more  penetrating. 
On  account  of  these  facts,  observations  of  secondary  radiation  cannot 
be  accurately  made  when  lonisation  vessels  of  the  ordinary  type  are 
employed.  H.  M.  D. 

Attempts  to  Detect  the  Production  of  Helium  from  the 
Primary  Radio-elements.  Frederick  Soddy  {Phil.  Mag.,  1908, 
[vi],  16,  513 — 530). — Experiments  have  been  made  to  obtain  a 
quantitative  estimate  of  the  amount  of  helium  produced  from  uranium 
and  thorium.  By  the  process  recently  described  (Abstr.,  1907,  ii, 
251),  it  is  possible  to  detect  2  x  10^^**  gram  of  helium  by  observation  of 
the  Dg  line.  In  an  experiment  in  which  350  grams  ot  thorium  in  the 
form  of  nitrate  were  employed,  helium  to  the  extent  of  about  2  x  10"^*^ 
gram  was  detected  after  a  period  of  accumulation  of  nearly  seven 
months.  This  corresponds  with  a  rate  of  production  of  2  x  10"^^  per 
year.  The  two  estimated  rates  of  production,  on  the  assumption  that 
the  helium  atom  is  identical  with  an  a-particle,  are,  according  to  two 
different  methods,  2  x  10"^^  ^nd  4-5  x  10"^2_  xt  may  be  pointed  out  that 
the  former  value  is  almost  eight  times  less  than  the  value  calculated 
three  years  ago.  H.  M.  D. 

Rate  of  Production  of  Helium  from  Radium.  Sir  James 
Dewar  {Ptoc.  Roy.  Soc,  1908,  81,  A,  280— 286).— The  rate  of  pro- 
duction of  helium  from  radium  was  determined  directly  by  observing 
the  growth  of  pressure  in  a  McLeod  gauge  connected  with  a  vessel 
containing  70  mg.  of  radium  chloride.  A  small  tube  containing 
cocoanut  charcoal  was  sealed  on  to  the  gauge ;  the  tube  was  kept  in 
liquid  air  during  an  experiment,  and  served  to  condense  any  gases, 
other  than  helium  or  hydrogen,  which  might  be  generated  in,  or  leak 
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into,  the  apparatus.  Before  starting  an  expei'iment,  the  apparatus 
was  exhausted,  first  with  a  mercury  pump,  then  with  a  large  bulb 
containing  charcoal  immersed  in  liquid  air,  which  was  sealed  off  after 
some  hours,  and,  finally,  to  a  pressure  of  0 '00005  mm.  by  cooling  the 
small  charcoal  bulb. 

The  second  and  more  satisfactory  experiment  lasted  1100  hours. 
At  intervals,  the  radium  was  heated  to  low  redness,  causing  an  increase 
of  pressure  after  cooling  to  room  temperature,  which  remained  steady, 
showing  that  part  of  the  helium  had  been  occluded  by  the  radium. 
Direct  experiment  showpd  that  the  helium  was  not  appreciably 
occluded  by  the  chai-coal.  It  was  further  shown  by  examination  of 
the  spectrum,  and  by  two  other  independent  methods,  that  the  helium 
was  not  contaminated  with  hydrogen. 

A  mean  line  drawn  through  the  observations  with  the  radium 
heated,  shows  a  steadily  maintained  helium  increment  of  approxi- 
mately 0*37  c.mm.  per  gram  of  radium  per  day,  a  result  which  agrees 
almost  exactly  with  that  calculated  by  Rutherford  on  the  assumption 
that  the  a-particle  is  an  atom  of  helium  carrying  two  ionic  charges. 
On  the  other  hand,  Ramsay  and  Cameron  (Trans.,  1907,  91,  1274) 
have  determined  the  rate  of  production  of  the  emanation  from  radium, 
the  ratio  of  the  amount  of  helium  to  that  of  the  emanation  being 
found  by  them  to  be  3'18  ;  their  value  is  about  eight  times  as  great  as 
that  of  the  author.  It  is  pointed  out  in  a  footnote  that  Rutherford's 
experimental  determination  of  the  rate  of  production  of  the  emana- 
tion gives  a  value  about  one-tenth  that  obtained  by  Ramsay,  but  in 
good  agreement  with  the  present  results,  on  the  assumption  that  the 
ratio  of  helium  to  emanation  is  3  :  1.  G.  S. 

Accumulation  of  Helium  in  Geological  Time.  Robert  J. 
Strutt  {Proc.  Roy.  Soc,  1908,  81,  A,  272— 277).— The  experiments 
were  undertaken  in  order  to  obtain  a  comparison  of  the  helium  con- 
tent of  minerals  with  their  geological  age.  It  was  found  that  phos- 
phatic  nodules  and  phosphatised  bones,  occurring  in  such  strata  that 
their  relative  age  was  well  defined,  possessed  a  radioactivity  much 
higher  than  that  of  rocks,  and  that  the  activity  was  connected  with 
the  presence  of  uranium  minerals. 

Tlie  helium  was  liberated  by  dissolving  the  minerals  in  acids,  and 
separated  from  other  gases  by  special  methods.  The  radium  content  of 
the  minerals  was  determined  in  the  usual  way,  and  from  the  results 
the  percentage  of  uranium  oxide  calculated  by  comparison  with  a 
standard  uranium  mineral. 

The  i-atio  of  helium  to  uranium  oxide  is  not  strictly  proportional  to 
the  age  of  the  strata,  but  high  ratios  are  not  found  in  the  younger 
strata,  whereas  they  are  common  in  the  older  ones.  The  absence  of 
direct  proportionality  is  ascribed  to  imperfect  retention  of  the 
helium. 

From  the  results,  on  the  basis  of  Rutherford's  estimate  of  the  rate 
of  production  of  helium  from  i-adium,  an  attempt  is  made  to  calculate 
the  age  of  the  strata.  Thd  following  are  provisional  minimum 
values  : 

Pbosphatic  nodules  of  the  crag,  225,000  years ;  of  the  upper  green- 
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sand,  3,080,000  years ;  of  the  lower  greensand,  3,950,000  years  ;  and 
haematite  overlying  carboniferous  limestone,  141,000,000  years. 

G.S. 

Helium  in  Saline  Minerals,  and  its  probable  Connexion 
with  Potassium.  Egbert  J.  Strutt  {Proc.  Roy.  Soc,  1908,  81,  A, 
278 — 279). — The  ratio  of  helium  to  uranium  oxide  has  been  determined 
(as  described  in  the  previous  abstract)  for  the  Stassfurt  minerals, 
sylvine,  carnallite,  kieserite,  and  rock  salt,  and  a  number  of  other 
minerals  from  the  same  source  have  been  examined  qualitatively. 
Only  for  sylvine  and  carnallite  is  the  ratio  so  high  that  it  cannot  be 
accounted  for  by  the  uranium  present,  and  it  is  suggested  that 
potassium  may  be  the  source  of  the  helium  in  these  two  minerals 
(compare  Campbell  and  Wood,  Abstr.,  1907,  ii,  217  ;  McLennan  and 
Kennedy,  this  vol.,  ii,  750).  G.  S. 

Electrical  Conductivity  of  Alloys  and  their  Temperatur©- 
coeflBcients.  Ernst  Rudolfi  {Physikal.  Zeitsch.,  1908,  9,  607 — 609)- 
— Polemical  against  Guertler  (compare  this  vol.,  ii,  557). 

H.  M.  D. 

Conductivity  of  Fused  Salts.  Kurt  Arndt  and  Albert 
Gessler  {Zeitsch.  Elektrochem.,  1908,  14,  662— 665).— The  con- 
ductivities of  a  number  of  salts  ai-e  measured  by  the  method  described 
by  Arndt  (Abstr.,  1906,  ii,  418).  The  results  (in  reciprocal  ohms 
per  cm.)  are  : 

450°  500°  550°  600°   650°  700°  750°  800°   850°  900°   950°  1000°1050°1100° 

CaClj      _     _     _     _       _  —  —  1-90  2-12  2-32  2-50  2-66  276     — 

KCl         _     _     _     _       —  _  _  2-19  2-30  2-40  2-50  2-61  —      — 

KBr         _     _     _     _       _  _  1-65  1-75  I'So  1-95  2-05  _  _      — 

KI           ______  1-39  1-51  1-64     _  —      —  _  _      _ 

NaBr      _     _     _     _      _  _  _  3-06  3-23  330     _  —  —      _ 

Nal         _____  2-56  2-63  2-70  276  2-83  2-90  _  _      _ 

AgCl       —     —   4-34  4-48  4-62  476  —  4-98     —  5-14     —  —  _      _ 

AgBr     2-93  3-02  3-10  3-18     —  3  34  —  3-50     —  3-68     —  _  —      — 

Agl          —     —   2-46  2-52  2-59  2-64  —  272     —  —      —  _  _      _ 

NaPOg    _     _     _    0-30  0-425  0-55  0-675  Q-BO  0-925  1-05  1-175  1-30  1-42  1-54 

B2O3        _      _     _     _       _  _  _  (07     1-2  2-1     3-3  4-6  x  10-^) 

The  conductivity  is  in  all  cases  a  linear  function  of  the  temperature  ; 
for  the  alkali  salts  it  is  approximately  proportional  to  the  absolute 
temperature.  The  conductivities  of  mixtures  of  potassium  and  sodium 
chlorides  and  of  calcium  and  strontium  chlorides  are  very  nearly  the 
mean  of  those  of  the  constituents.  T.  E. 

Density  and  Equivalent  Conductivity  of  Some  Fused 
Salts.  Kurt  Arndt  and  Albert  Gessler  {Zeitsch.  Elektrocliem., 
1908,  14,  665 — 667). — The  density  is  determined  by  means  of  a 
platinum  sinker  and  Westphal  balance.  The  results  are  (in  grams 
per  c.c.) : 

850°  900°  950°  1000°  1050° 

CaClg  2-03  2-01  1-99  1-97  — 

SrOla  —  2-69  2-67  2-645  2-62 

BaCl,  _  _  _  312  3-09 
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For  mixtures  of  calcium  and  strontium  chlorides,  the  densities  found  are 
slightly  smaller  than  the  mean  : 

NaPOs    

B2O3  


700° 

800° 

900° 

1000° 

1100° 

2-22 

2-18 

2-14 

2-10 

— 

— 

— 

1-520 

1-508 

1-495 

Mixtures  of  sodium  metaphosphate  and  boron  trioxide  were  measured 
at  900° ;  very  considerable  contraction  occurs.  In  the  following  table, 
X  is  the  percentage  of  sodium  metaphosphate : 


X     

50 
2-115 

25 
1-820 

10 
1-655 

5 

1-585 

1-0 

1-552 

0-5 

Density  ... 

1-522 

The  equivalent  conductivities  are  calculated  by  means  of  the  figures  in 
the  preceding  abstract.  T.  E. 

Limiting  Conductivity  of  Some  Electrolytes  in  Ethyl 
Alcohol.  Paul  Dutoit  and  H.  Rappeport  (J.  Ghim.  Phys.,  1908, 
6,  545 — 551). — The  alcohol  used  in  the  measurements  had  a  specific 
conductivity  of  the  order  10" '^  reciprocal  ohms.  The  values  of  the 
limiting  molecular  conductivity,  jx^^ ,  were  obtained  directly  by 
measurements  in  very  dilute  solution  (up  to  a  dilution  of  20,000  litres) 
and  indirectly  by  extrapolation  from  measurements  in  more  con- 
centrated solutions.  The  values  of  fj.^  at  18°,  expressed  in  Siemens 
units,  are  39*2,  39-1,  35-8,  and  35-0  respectively  for  the  iodides  of 
potassium,  sodium,  lithium,  and  ammonium,  and  41-1  and  38-0  for  the 
thiocyanates  of  potassium  and  ammonium  respectively.  Ammonium 
bromide  gives  36-4,  and  sodium  acetate,  31-8. 

Kohlraxisch's  law  holds  for  the  electrolytes  examined  within  the 
limits  of  experimental  error,  but  the  dilution  law  does  not  apply. 

The  order  of  the  speed  of  the  ions  is  the  same  in  water  and  in  alcohol, 
bub  the  ratio  of  the  speeds  in  the  two  solvents  is  by  no  means  constant, 
varying  from  1-8 — 3  :  1.  G.  S. 

A  Light  Accumulator.  R.  Goldschmidt  (Bull.  Soc.  chim.  Belg., 
1908,  22,  317 — 327). — An  accumulator  in  which  the  electrodes  are 
zinc  and  oxide  of  nickel,  and  the  electrolyte  a  concentrated  solution  of 
potassium  carbonate,  is  described.  The  changes  taking  place  on 
charging  and  discharging  are  represented  by  the  upper  and  lower 
arrows  respectively  in  the  equation  Ni.^Oy  +  2ZnIi;NiO  +  2Znt),  the 
electrolyte  taking  no  direct  part  in  the  reaction.  The  nickel  peroxide 
electrodes  are  prepared  by  electrolysis  of  a  solution  of  nickel  silico- 
fluoride  containing  a  little  cobalt  silicofluoride,  nickel  plates  being 
used  as  anode,  and  the  nickel  deposited  on  a  sheet  of  iron  covered 
with  nickel  serving  as  cathode.  A  constant  E.M.F.  of  aViout  2-75  volts  is 
employed.  After  seven  to  eight  hours'  electrolysis,  it  is  necessary  to 
add  a  little  cobalt  silicofluoride  and  free  hydrofluosilicic  acid  to  the 
olectrolyto  to  prevent  the  fonuatiou  of  a  green  mass  on  the  catliode. 
The  phite  tlius  pre[)ared  is  washed  and  oxidised  electrolytically  in  a 
solution  of  sodium  carbonate. 

The  zinc  electrodes  are  prepared  by  electrolysis  of  a  strong  solution 
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of  zinc  silicofluoride  containing  a  little  free  acid,  zinc  plates  being 
used  as  anode,  and  the  zinc  deposited  on  iron  as  cathode.  It  is 
remarkable  that  much  better  deposits  of  zinc  are  obtained  after  the 
electrolyte  has  been  in  use  for  some  time. 

The  plates  thus  prepared  are  immersed  in  a  43%  solution  of  potassium 
carbonate  or  a  25%  solution  of  sodium  carbonate  to  form  an  accu- 
mulator ;  the  potassium  salt  is  preferable.  An  accumulator  of  this 
type  has  a  capacity  of  at  least  60  ampere-hours  per  kilo,  of  positive 
electrode  ;  with  a  current  of  15 — 20  amperes,  the  yield  is  about  100 
watts,  and  the  mean  E.M.F.,  157  volts.  It  has  the  further  advantage 
that  it  can  be  charged  with  a  very  large  current,  up  to  50  amperes 
per  kilo,  of  positive  electrode,  without  damage.  G.  S. 

Formation  of  Gas  in  Discharge  Tubes.  Rudolf  von  Hirsch 
[PhysikaL  Zeitsch.,  1908,  9,  603 — 606.  Compare  Hirsch  and  Soddy, 
this  vol.,  ii,  12). — The  author  has  investigated  the  gas  which  is 
evolved  from  aluminium  electrodes  containing  sodium  as  an  impurity 
when  cathode  rays  are  generated  by  means  of  an  influence  machine. 
About  50%  of  the  gas  is  absorbed  by  glowing  copper  oxide,  and 
consists  of  hydrogen.  The  remainder  appears  to  be  carbon  dioxide, 
for  the  spectral  bands  of  this  gas  become  much  stronger  after  the 
removal  of  the  hydrogen.  This  mixture  of  gases  differs  from  others 
previously  examined  iu  that  the  product  p^V  is  constant,  p  being  the 
gas  pressure  and  V  the  discharge  potential.  It  has  been  suggested 
previously  (loc.  cit.)  that  the  constancy  of  jo^Fis  characteristic  of  pure 
gases,  and  this  has  led  to  a  detailed  examination  of  mixtures  of 
hydrogen  and  carbon  dioxide. 

The  value  of  p^V  for  pure  carbon  dioxide  is  about  1/22  of  that  for 
hydrogen ;  the  connexion  between  the  value  of  the  product  and  the 
molecular  weight  of  the  gas  does  not  hold  therefore  in  this  case.  For 
mixtures  of  the  two  gases,  p^Vis  not  constant ;  the  curve,  which  repre- 
sents the  deviations  of  the  product  from  a  constant  value,  exhibits 
maxima  for  mixtures  containing  a  large  excess  of  one  or  the  other  gas, 
and  a  minimum  for  which  p^  V=  4. 

Analysis  of  two  mixtures  giving  this  minimum  value  showed 
that  approximately  equal  quantities  of  the  two  gases  are  present. 
This  mixture  is  the  one  produced  from  the  aluminium  electrodes,  the 
constancy  of  the  proportions  between  the  two  gases  being  maintained 
automatically.  The  formation  of  the  gases  is  due  to  the  action  of 
water  and  carbon  dioxide  on  the  sodium  contained  in  the  aluminium. 

H.  M.  D. 

Chemical  or  Physical  Theory  of  Volatilisation  (of  Cathodes). 
Franz  Fischer  and  Otto  Hahnel  {Zeitsch.  Elektrochem.,  1908,  14, 
677—681).  YoLKMAR  KoHLSCHUTTER  {ibid.,  681— 683).— Fischer  and 
Hahnel  regard  the  volatilisation  as  a  purely  physical  phenomenon; 
Kohlschlitter  upholds  his  chemical  hypothesis  (this  vol.,  ii,  457,  653, 
799,  and  800).  T.  E. 

Volatilisation  of  Cathodes  in  Attenuated  Gases.  B.  Walter 
{Zeitsch.  Elektrochem.,  1908,  14,  695).— In  Fischer  and  Hahnel's 
experiments  (this   vol.,  ii,  653),  the   current   passing   in   the   argon 
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and  hydrogen  tubes  is  the  same,  but  the  energy  consumed  is  greater 
in  hydrogen  ;  hence  for  equal  quantities  of  energy  the  volatilisation 
would  be  greater  in  argon.  T.  E, 

Behaviour  of  Calcium  and  Sodium  Amalgams  as  Electrodes 
in  Solutions  of  Neutral  Salts.  Horace  G.  Byers  (./.  Amer.  Chem. 
Soc,  1908,  30,  1584— 1586).— Le  Blauc  and  NovotD;f  (Abstr.,  1907, 
ii,  22)  found  that  the  values  of  the  equilibrium  con&tant  of  the  reaction 
between  sodium  carbonate  and  calcium  hydroxide,  obtained  by  direct 
determination,  did  not  asree  with  those  calculated  from  the  solubilities 
of  calcium  hydroxide  and  calcium  carbonate.  An  attempt  has  there- 
fore been  made  to  determine  this  constant  by  measuring  the  E.M.F. 
of  the  cell  CaHg-CaCOg-NagCOg  |  NaOH-Ca(OH)2-CaHg,  K  being 
calculated  from  the  equation  7r  =  IiT/7  x  InK/a.  The  value  of  tt, 
howevei',  could  not  be  satisfactorily  determined,  owing  to  the  rapid 
action  of  water  on  the  calcium  amalgam,  but  interesting  results  were 
obtained  on  the  action  of  solutions  of  salts  on  the  amalgam.  Similar 
experiments  were  made  with  sodium  amalgam  and  solutions  of  talts. 
The  results  are  tabulated. 

It  has  been  found  that  when  amalgams  are  treated  with  solutions  of 
salts  of  alkali  or  alkaline-earth  metals,  replacement  occurs,  and  the 
determination  becomes  that  of  the  E.M.F.  of  an  electrode  consisting 
partly  of  the  amalgam  of  the  metal  of  the  added  solution.  Replace- 
ments of  this  character  in  concentrated  amalgams  have  been  recorded 
previously.  E.  G. 

Anomaly  of  the  Strong  Univalent  Electrolytes  M.  Kata- 
YAMA  (J.  Coll.  Sci  Tokyo,  1908,  25,  vii,  1 — 42). — By  combining 
the  views  of  Nernst  (Abstr.,  1901,  ii,  647)  and  Jahn  (Abstr., 
1900,  ii,  522;  1901,  ii,  491;  1902,  ii,  597)  with  those  of  Storch 
(Abstr.,  1896,  ii,  288)  and  Bancroft  (Abstr.,  1900,  ii,  186),  the 
author  has  deduced  the  following  empirical  formula : 

-0-3^ 

that    is,    Iog7i:=wlog--c-log^^-Il  c  -  03-- -log -» 

where  A^  is  a  constant,  c,-  the  concentration  of  the  ions  in  gram-mol.s 
per  litre,  Cn  the  concentration  of  the  neutral,  undissociated  molecules* 
Ci  +  Cn  =  c  the  total  concentration,  n  a  constant,  A  the  equivalent  con- 
ductivity for  the  concentration  c,  and  X^  the  equivalent  conductivity 
for  infinite  dilution.  The  values  obtained  with  this  formula  aie  iu 
close  agreement  with  the  ob.served  conductivities  for  every  kind  of 
univalent  electrolyte. 

In    conjunction   with    Nernst's    theory   of  solutions   {loc.   cit.),   the 

following    assumptions    were    made:    ttj  =  ajC,iC' ;  tt^  =  OoCif  '- j      ^"  ; 

where  tt^  is  the  vapour  pressure  of  the  neutral  molecule,  tt.,  the  vapour 
piessure  of  tho  cation  or  anion,  and  Uj,  a,^,  and  a  are  conatants.     The 
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values  for  the  E.M.F.  calculated  on  the  second  assumption  are  in  fair 
agreement  with  the  observed  values.  The  partition-coeiEcient  values 
obtained  by  Rothmund  and  Drucker  for  picric  acid  (Abstr.,  1904,  ii, 
231)  are  well  explained  with  the  aid  of  the  first  assumption.  By 
combining  the  two,  it  is  possible  to  calculate  the  lowering  of  the 
freezing  point  of  an  aqueous  solution  of  a  strong  electrolyte,  which  as 
a  rule  is  in  agreement  with  the  observed  depression.  W.  H.  G. 

The  Size  of  Molecules  and  Charge  of  the  Electron.  Jean 
Pekrin  {Compt.  rend.,  1908,  147,  594— 596).— The  number  {N')  of 
molecules  m  a  gram-molecule,  the  charge  (e)  of  the  electron,  and  the 
r.itio  (a)  Oi  the  mean  energy  of  a  molecule  to  its  absolute  temperature 
are  univer.'^al  constants,  all  of  which  are  known  when  the  value  of  one 
is  determined,  since  (1)  in  the  electrolysis  of  a  univalent  salt  96550 
coulombs  are  conveyed  by  iV  atoms,  whence  iY(?  =  3  x  10^  x  96550 
electrostatic  units;  (2)  the  kinetic  energy  of  a  gram-molecule  is 
measured  by  3JiT,  so  that  2jVa  =  3R  =  3  x  83-2  x  lO'^. 

The  values  3  x  lO-io  (Townseud),  3-4xlO-io  (J.  J.  Thomson), 
6-8  X  10-10  (J  J  Thomson),  and  3-1  x  lO""  (H.  A.  Wilson)  have 
been  found  for  e,  and  from  them  values  varying  from  43  x  10--  to 
96  X  1022  derived  for  ^\  Planck  has  obtained  the  value  2-02  x  lO^^o 
for  a  and  deduced  61  x  102-  f^j.  ^y^  -j^^^^  Lorentz  from  the  same  data 
finds  iV=  77  x  102-.  The  author  has  determined  iV  by  a  method  based 
on  the  assumption  that  equal  particles  distribute  themselves  in  a 
dilute  emulsion  in  the  same  manner  as  molecules  of  the  same  mass 
which  obey  the  gas  laws.  This  leads  to  the  equation  2-3\og.^QnJn  = 
Nj Rl[^j3-!Ta^g(d  -  (T)h\  in  which  n  and  n^  signify  the  concentrations 
of  the  particles  at  levels  separated  by  the  distance  h,  a  the  radius  of 
the  particles,  and  {d  -  cr)  the  excess  of  their  density  over  that  of 
water.  After  finding  that  pai^ticles  of  very  different  size  gave  the 
same  value  for  N,  the  value  71  x  IO-22  -^^as  obtained,  and  the  values 
4*1  X  10-10  and  1-7  X  IQ-i^  thereby  deduced  for  e  and  a  respectively. 
From  this  value  of  N,  the  mass  of  the  oxygen  molecule  is 
0-45x10-22  gram,  of  the  hydrogen  atom  l"40xl0  2^  giam,  and  of 
the  corpuscule  0*75  x  10-27  gram.  E.  H. 

Magnetic  Susceptibility  of  Solutions.  P.  Pascal  {Compt. 
rend.,  19u8,  147,  242—24-1:.  Compare  this  vol.,  li,  756).— The  rule 
that  a  magnetic  atom  becomes  more  diamagnetic  the  more  it  enters 
into  complex  ions  or  colloidal  molecules,  and  becomes  removed  from 
its  characteristic  chemical  properties,  has  been  verified  in  the  cases  of 
certain  ferrous,  cobalt,  chromium,  copper,  and  mercury  salts.  Ferro- 
pyrophosphates,  ferro-oxalates,  and  ferrometaphosphates  are  oxidised 
at  rates  which  are  in  order  of  their  magnetism.  The  decrease  of 
magnetism  on  adding  sodium  carbonate  to  these  salts  is  accompanied 
by  a  slower  rate  of  oxidation.  Pt.  J.  C. 

Relation  of  Melting  Point  to  the  Surface  of  the  Granules  of 
aSohd  Substance.  P.  N.  Pawloff  {J.  Kuss.  Fhys.  Ckevi.  >Soc.,  1908, 
40,  1022 — 1066). — From  theoretical  considerations,  the  author  shows 
that  the  relation  between  the  melting  point,  7\  of  a  substance  and  the 
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radius,  r,  of  its  granules  is  expressed  by  the  following  differential 
equation  : 

dTjdr  =  [A{v.^  -  v^)p.2k/r^.dEa-]/[p  +  A{v^  -  v^)pM/r.dE(TT], 
where  ^  is  a  constant  independent  of  the  magnitude  of  the  granules 
for  any  given  temperature,  and  is  given  by  the  expression  :  log  Ap  = 
2klrdR(rT ;  k  is  the  surface  tension  at  the  separation  of  the  solid  from 
vapour  ;  r  the  radius  of  the  spherical  granules  ;  cr  the  specific  volume  of 
the  vapour  ;  p  the  specific  heat  of  liquefaction  ;  v^  and  v■^^  the  volumes 
of  unit  masses  of  the  liquid  and  solid  respectively  at  the  melting 
point. 

Granules  of  commercial  salol  having  a  magnitude  of  8^  melt  3 •5'^ 
lower  than  those  32/a  in  size.  After  one  recrystallisation,  granules  of 
6/1, — 40/A  melt  within  an  interval  of  1"5°.  Dust  having  dimensions 
less  than  2/i  melts,  in  the  case  of  salol  7°,  with  antipyrine  5 — 7°,  and 
with  phenacetin  4°,  lower  than  large  granules  of  diameter  0"5 — 2  mm. 

T.  H.  P. 

Apparatus  for  Determining  the  Freezing  Point  of  Mixtures. 
OiTO  ScHEUER  {J.  Ghim.  Fhys.,  1908,  6,  620— 624).— Two  forms  of 
apparatus  suitable  for  determining  the  freezing  point  of  mixtures  are 
described.  The  first  is  a  modified  Beckmann  apparatus.  The  essential 
feature  of  the  second  is  that  the  stirring  is  concentric,  and  is  effected 
by  means  of  the  thermometer,  to  the  lower  part  of  which  two  strips 
are  attached  for  this  purpose.  G.  S. 

Negative  Adsorption.  Reginald  O.  Hebzog  {Zeiisch.  physiol. 
Chem.,  1908,  57,  315 — 316). — Tezner  and  Roske  state  (this  vol.,  ii, 
810)  that  negative  adsorption  does  not  occur.  This,  however,  is  only 
true  when  the  adsorption  of  a  single  substance  is  dealt  with,  and 
instances  are  given  where,  under  other  conditions,  the  phenomenon 
does  take  place.  W.  D.  H, 

The  Fusion  Curves  of  the  System  Naphthalene-Phenol. 
T.  Yamamoto  (/.  Coll.  Sci.  Tokyo,  1908,  25,  xi,  1—23).— The 
freezing-point  curve  of  mixtures  of  naphthalene  and  phenol  was 
determined  by  the  cryoscopic  method,  a  correction  being  made  for 
supercooling.  The  eutectic  point  lies  at  29"7°  and  15'7  mol.  % 
naphthalene.  The  form  of  the  phenol  curve  is  explained  as  being  due 
to  the  association  of  phenol  in  the  liquid  state,  represented  by  the 
equilibrium  3CgH,;0  t:;!  (C(;H,;0)3.  The  equilibrium  constant  of  this 
association  is  expressed  as  a  function  of  temperature,  the  heat  of 
association  being  also  determined.  C.  U.  D. 

The  Fusion  Surfaces  of  the  System  Naphthalene-Chloro- 
benzene-Phenol,  and  the  Molecular  Association  of  Phenol. 
H.  lliuouE  (/.  Coll.  Sci.  Tokyo,  1908,  25,  xii,  1 — 50.  Compare 
preceding  abstract). — The  fusion  surfaces  (freezing-point  surfaces)  of 
naphthalene  and  phenol  in  the  ternary  .system  have  been  determined, 
an  accurate  cryoscopic  method  being  employed.  The  two  surfaces 
are  separated  by  a  eutectic  curve,  the  projection  of  which  on  the  plane 
of  composition  is  nearly  a  straight  line.     The  form  of  the  surfaces  is 
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consistent  with  the  assumption  that  naphthalene  and  chlorobenzene 
are  non-associated,  and  that  phenol  is  partly  associated  to  triple 
molecules.  The  latter  conclusion  was  supported  by  determinations  of 
the  partition -coefficient  of  phenol  between  chlorobenzene  and  an 
aqueous  solution  of  sodium  chloride  and  sodium  sulphate.   C.  H.  D. 

Arrangement  for  Liquefying  and  Distilling  Easily  Con- 
densible  Gases  and  Low-boiling  Liquids.  Aurel  von  Bartal 
{Chem.  Zeit.,  1908,  32,  891). — A  U-shaped  form  of  receiver  which  can 
be  completely  immersed  in  a  freezing  mixture  contained  in  a  vessel 
consisting  of  two  concentric  cylinders  between  which  there  is  a 
layer  of  asbestos  ;  in  this  way,  a  very  effective  condensation  is  ensured. 
When  removed  from  the  freezing  mixture,  the  apparatus  can  be  era- 
ployed  as  a  distillation  flask  by  gently  warming  it ;  the  distillate  may 
be  condensed  in  a  second  similar  apparatus  cooled  in  a  freezing 
mixture.  P-  H. 

Practical  Studies  in  Vacuum  Sublimation.  Kichard  Kbmpf 
(J.pr.  Chem.,  1908,  [ii],  78,  201— 259).— The  employment  of  sub- 
limation in  a  vacuum  as  a  means  of  purification  entails  a  smaller  loss 
of  substance  than  does  recrystallisation,  whilst,  on  the  other  hand,  in 
consequence  of  the  slower  volatilisation,  a  more  complete  separation 
of  a  mixture  is  secured  than  by  fractional  distillation.  The  author 
describes  an  arrangement  for  sublimation  experiments  suitable  for  use 
in  a  laboratory,  consisting  of  a  glass  tube  on  to  one  end  of  which  is 
ground  a  glass  cap  with  a  tap  and  nozzle  for  connecting  with  the 
pump,  and  on  to  the  other  a  bent  pear-shaped  glass  bulb.  This  bulb, 
containing  the  substance  to  be  sublimed,  is  heated  in  a  suitable  air- 
oven  ;  the  straight  tube  projecting  through  a  hole  in  the  side  of  the 
oven  serves  -as  the  receiver  for  the  sublimate.  The  phenomena  of 
sublimation  are  discussed,  and  details  given  of  experiments  with  fifty- 
three  inorganic  and  organic  compounds.  Gr.  Y. 

Heat  of  Combination  of  Acidic  Oxides  with  Sodium  Oxide 
and  Heat  of  Oxidation  of  Chromium,  William  G.  Mixter 
{Amer.  J.  Sci.,  1908,  [iv],  26,  125—137.  Compare  Abstr.,  1907,  ii, 
738). — The  heats  of  formation  of  sodium  orthoborate,  aluminate, 
chromate,  and  tungstate  have  been  determined  by  firing  mixtures  of 
sodium  peroxide  with  the  metals  or  with  metallic  oxides  in  presence 
of  carbon.  Incidentally,  the  heats  of  formation  of  chromium  sesqui- 
oxide  and  trioxide  were  calculated.  Since  the  salts  in  question  are 
largely  hydrolysed  by  water,  previous  determinations  by  Thomsen, 
Berthelot,  and  others  which  referred  to  solutions  are  regarded  as  less 
trustworthy  than  those  obtained  by  the  sodium  peroxide  method. 
The  heat  of  formation  of  sodium  sulphate,  on  the  other  hand,  is  found 
to  be  the  same  by  both  methods.  The  principal  results  obtained 
were  : 

3Na20-f-B203  =  2Na3B03    +    104,200  cal. 

N'a20-|-Al.,63(amorphous)  =  2NaA102+      40,000    „ 

Na20  +  Crb3  =  Na2CrO^    +      77,000    „ 

NagO-fWOg^NagWO^    +      94,700    „ 

Cr-H30  =  Cr03 +    140,000    „ 

2Cr  -f  30  =  Cr203(amorphous) +    243,800    „ 
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The  heats  of  transformation  of  aluminium  and  chromium  oxides 
from  the  amorphous  to  the  crystalline  state  were  also  determined. 

During  the  combustions  which  were  made  in  a  silver  bomb,  or 
a  silver  cup  suspended  in  a  steel  bomb,  a  small  amount  of  oxygen  was 
always  liberated,  for  which  a  correction  was  necessaiy.  li.  J.  C. 

Viscosity  of  Certain  Metals  and  its  Variation  with 
Temperature.  Charles  E.  Guye  and  S.  Mintz  {Arch.  sci.  phys.  nat., 
1908,  26,  136—166,  263— 278).— From  observations  on  the  rate 
of  decrease  of  the  amplitude  of  vibration  of  loaded  wires  when 
twisted,  the  authors  have  compared  the  viscosity  of  platinum,  silver, 
gold,  copper,  and  steel  at  different  temperatures.  To  eliminate  the 
damping  effect  of  the  air,  the  vibrating  wire  was  enclosed  in  an 
apparatus  which  could  be  exhausted. 

The  viscosity  increases  with  the  temperature  in  the  case  of  platinum, 
silver,  gold,  and  copper,  and  the  curves  which  express  the  lelationship 
between  the  two  factors  are  of  the  same  type.  In  the  case  of  steel, 
the  viscosity  increases  up  to  about  100°,  then  falls,  and  passes  through 
a  minimum  value  at  about  200°,  above  which  it  increases  very  rapidly. 
This  phenomenon  can  be  observed  both  with  rising  and  falling 
temperatures,  indicating  tliat  it  is  due  to  reversible  changes. 

The  influence  of  temperature  on  the  viscosity  is  diminished  by 
previous  annealing ;  it  increases  when  the  load  on  the  wire  is 
increased.  H.  M.  D. 

Viscosity  of  Dilute  Alcoholic  Solutions.  Toshio  Hihata 
(J.  Coll.  >Sci.  Tokyo,  1908,  25,  v,  1 — 15). — Arrhenius  has  shown 
(Abstr.,  1880,  336)  that  the  viscosity  of  an  aqueous  solution  of  any 
two  indifferent  substances  may  be  expressed  by  the  formula  z  —  A^Ji>', 
where  A  and  B  are  two  constants  characteristic  of  the  two  solutes  at 
a  constant  temperature,  x  and  y  being  their  respective  volume 
percentages.  With  the  object  of  ascertaining  whether  ethyl-alcoholic 
solutions  follow  the  same  law,  the  viscosities  of  ethyl-alcoholic  solutions 
of  various  liquids,  chiefly  organic,  have  been  measured.  It  is  found 
that  the  formula  can  be  applied  to  the  solutions  of  all  the  substances 
examined,  the  error  being  less  than  1%  for  solutions  containing  less 
than  10%  by  volume  of  the  dissolved  substance.  Water,  however, 
forms  an  exception  ;  in  this  case,  the  formula  can  be  applied  only 
to  very  dilute  solutions.  When  the  concentration  exceeds  3%  by 
volume,  the  error  is  greater  than  1%.  W.  H.  G. 

Viscosity  and  Ionic  Volume.  Frederick  H.  Getman  {J.  Chim. 
Phys.,  1908,  6,  577—583.  Compare  this  vol.,  ii,  464).— Jones  and 
Veazey  (Abstr.,  1907,  ii,  438)  have  pointed  out  that  the  salts  which 
diminish  the  viscosity  of  water  have  a  large  ionic  volume,  and  thei'e 
is  evidence  that  for  salts  with  the  same  anion  the  diminution  of 
viscosity  of  the  solvent  is  proporticuial  to  the  atouiic  volume  of 
tho  cation.  In  the  present  paj)er,  this  relationship  is  fiu-ther 
illustrated  by  application  to  a.  number  of  nitrates  and  chlorides. 

In  order  to  show  tho  relationship  more  clearly,  tlie  viscosity  of 
solutions  of  tiie  same  salts  is  compivi'cd,  when  the  degree  of  dissocia- 
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tion  in  each  case  is  75%.     Under  these  circumstances,  the  viscosity,  rj, 
is  represented  by  the  formula  : 

104xr?  =  89±0-0242C„, 
where  C„  is  the  atomic  volume  of  the  cation,  and  89  repre- 
sents the  viscosity  of  water  at  25°,  thei-e  being  good  agreement 
between  found  and  calculated  values.  On  the  other  hand, 
there  is  no  apparent  connexion  between  the  viscosity  and  the  sum  of 
the  volumes  of  the  ions  and  unionised  molecules.  G.  S. 

Changes  in  Internal  Friction  due  to  Protein  Degradation. 
Karl  Schorr  {Biochem.  Zeitsch.,  1908,  13,  173 — 176). — Expeinments 
were  carried  out  with  dialysed  salt-free  serum,  which  was  treated  with 
sodium  hydroxide  in  various  dilutions.  An  Ostwald  viscosimeter  was 
used  for  the  measurements. 

On  treatment  with  the  alkali,  there  is  at  first  an  increase  in  the 
internal  friction,  which  is  followed  by  a  steady  fall.  A  similar  pheno- 
menon is  brought  about  by  hydrochloric  acid  ;  in  the  latter  case,  how- 
ever, the  fall  is  followed  by  a  second  rise,  which  is  accompanied  by  a 
gradual  separation  of  a  precipitate  from  the  liquid,  which  is  finally 
sufficient  to  impede  entirely  the  flow  of  liquid  through  the  viscosity 
tube.  S.  B.  S. 

Diffusion  of  Gaseous  Ions.  Edouakd  Salles  {Compt.  rend.,  1908, 
147,  627 — 629). — The  author  has  measured  the  coefficient  of  diffusion 
of  gaseous  ions  towards  the  walls  of  narrow  metallic  containing  tubes. 
The  coefficient  for  positive  ions  is  0"031,  and  for  negative  ions  0'041, 
the  value  being  unaffected  by  interchanging  tubes  of  German  silver, 
brass,  and  steel.  Contrary  to  J.  J.  Thomson's  supposition,  the  nature 
of  the  metal  has  no  specific  influence  on  the  rate  of  diffusion  of  gaseous 
ions  towards  it.  R.  J.  C, 

Osmotic  Pressure  of  Concentrated  Solutions  of  Non- 
electrolytes.  Otto  Sackur  {Chem.  Zentr.,  1908,  ii,  472  ;  from 
Jahrh.  Schlesisch.  Ges.  Vaterl.  Kultur,  1908,  86,  1- — 14). — According 
to  the  experiments  of  Morse  and  Frazer,  aqueous  sucrose  solutions 
above  20°  exert  an  osmotic  pressure  equal  to  the  corresponding  gas 
pressure,  when  the  concentration  is  defined  as  the  number  of  molecules 
of  the  dissolved  substance  in  a  volume  of  the  solvent  (Abstr.,  1907,  ii, 
744).  At  lower  temperatures,  this  agreement  is  not  observed.  If, 
however,  the  concentration  is  regarded  as  being  expressed  by  the 
number  of  molecules  of  dit^solved  substance  in  a  volume  of  the  solution, 
tlie  equation  J9(v  -  5)  =  i^T  is  applicable  for  all  the  observations  with 
sucrose  and  dextrose.  Contrary  to  the  gas  law,  b,  in  the  above 
equation,  varies  considerably  with  alteration  of  temperature ;  for 
sucrose,  it  decreases  from  0"31  (per  litre)  to  0"20  when  the  temperature 
rises  from  0°  to  20°,  and  for  dextrose,  from  0-16  to  0-093  under  a  like 
change  of  temperature.  The  author  suggests  that  this  is  due  to  the 
hydration  of  the  dissolved  substance  decreasing  with  rise  of  tempera- 
ture. J.  V.  E. 

Polymerisation  and  Dissociation  of  Molecules  in  the  Liquid 
State.  George  G.  Longinescu  {J.  Chhn.  Phys.,  1908,  6,  552 — 566. 
Compare  Abstr,,  1905,  ii,  79). — With  reference  to  the  relation  between 
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the  boiling  point  and  molecular  weight,  Walker  has  pointed  out  that 
the  formula  Tj  Jm  =  37  (m  =  molecular  weight ;  T=  boiling  point  on 
the  absolute  scale)  holds  more  particularly  for  a  number  of  hydro- 
carbons, but  is  not  generally  applicable.  The  author  now  shows  that 
the  modified  expression  T/  J'm  + {1000  J m)/T  is  about  64  for  all  the 
normal  substances  examined,  and  varies  from  65  for  slightly  poly- 
merised substances  to  99  for  water. 

The  above  equation  has  two  roots,  ^'m^  =  T/37  and  Jm^—  T/27. 
The  ratio  T/  Jm  is  termed  x^,  and  1000  JmjT  is  termed  x^.  It  is  only 
for  certain  hydrocarbonf  and  some  other  substances  that  cCj  =  37  and 
a;2  =  27;  for  the  majority  of  substances,  x^  is  less  than  37,  and  x.2 
greater  than  27.  This  is  taken  to  mean  that,  in  the  liquid  state,  the 
molecules  of  most  substances  are  partly  polymerised  and  partly  dis- 
sociated, the  mean  of  the  weights  of  the  molecules  being  the  theoretical 
molecular  weight,  and  the  views  of  other  observers  are  adduced  in 
support  of  this  opinion. 

The  "  factor  of  dissociation,"  K^  =  (xJ37)'^,  and  the  "  factor  of 
polymerisation,"  K^^l'SSK^^,  are  given  in  tabular  form  for  all  the 
liquids  considered.  G.  S. 

The  Chemical  Theory  of  Solutions.  I.  K.  Ikeda  {J.  Coll. 
iSci.  Tokyo,  1908,  25,  x,  1 — 80). — An  ideal  solution  is  defined  as  a 
homogeneous  liquid  mixture,  of  which  the  volume  and  energy  are 
the  sum  of  the  volumes  and  energies  respectively  of  the  components 
in  the  liquid  state  under  the  same  pressure  and  at  the  same  tem- 
perature. An  attempt  is  made  to  explain  all  deviations  from  the 
properties  of  an  ideal  solution  by  assuming  reversible  chemical 
reactions  within  the  solution  and  applying  the  law  of  mass  action. 
The  treatment  is  mathematical,  and  the  results  are  applied  to  concrete 
cases.  C.  H.  D, 

Hardness  of  Solid  Solutions  of  Metals  and  of  Definite 
Chemical  Compounds.  Nicolai  S,  Kurnakoff  and  S.  F. 
ScHEMTSCHUSCHNY  {Zeitsch.  anorg.  Chem.,  1908,  60,  1 — 37  ;  J.  Buss, 
riiys.  Chem.  Soc,  1908,  40,  1067— 1104).— The  degree  of  hardness 
of  a  number  of  binary  alloys,  the  structure  of  which  is  known,  is 
plotted  against  the  composition,  and  in  the  majority  of  cases  the 
electrical  conductivity  is  represented  on  the  same  diagram.  The 
data  for  the  bronzes  and  brasses  and  certain  other  alloys  are  due  to 
previous  observers,  and  the  authors  have  themselves  determined  the 
hardness  of  the  binary  alloys  copper-nickel,  gold-copper,  and  gold- 
silver.  It  is  shown  that  pYactically  the  same  lesults  are  obtained 
whether  the  hardness  is  determined  by  the  sclerometer  (ruling  lines 
on  a  prepared  surface  of  the  alloy),  by  the  resistance  to  penetration, 
or  by  other  methods. 

The  more  important  results  of  the  investigation  are  as  follows  : 
(1)  the  formation  of  mixed  crystals  is  accompanied  by  an  increase  in 
hardness ;  (2)  the  hardness  of  an  unbroken  series  of  mixed  crystals 
can  be  represented  by  a  continuous  curve  showing  a  maximum  ;  (3) 
in  the  latter  case,  the  maximum  of  the  curve  of  hardness  coincides 
with  the  minimum  of  the  curve  of  electrical  conductivity.     (4)  At 
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points  corresponding  with  the  extremities  of  the  series  of  mixed 
crystals  (when  the  miscibility  of  the  metals  is  incomplete),  there  are 
breaks  in  the  curve  of  hardness. 

Experiments  have  also  been  made  on  the  pressures  required  to 
force  certain  plastic  binary  mixtures  in  a  thin  stream  through  a 
small  opening,  and  the  pressures  just  sufficient  for  this  purpose  are 
plotted  against  the  composition.  These  limiting  pressures  are  roughly 
proportional  to  the  hardness  of  the  alloys.  The  curves  for  the 
isomorphous  mixtures  of  ;j-dichloro-  and  j9-dibromo-benzenes  and 
of  silver  chloride  and  bromide  show  maxima,  but  that  for  zinc-tin 
alloys  shows  no  maximum,  corresponding  with  the  fact  that  these 
metals  have  little  or  no  tendency  to  form  solid  solutions. 

Finally,  when  the  metals  form  a  chemical  compound,  the  latter 
may  be  harder  or  softer  than  either  of  the  components,  and  the 
curve  obtained  by  plotting  hardness  against  composition  may  show 
either  a  maximum  or  minimum.  A  number  of  examples  illustrating 
this  case  are  cited.  G.  S. 

Causes  Modifying  the  Dominant  Faces  of  Crystals  :  Solid 
Solutions.  Paul  Gaubert  {ComjA.  rend.,  1908,  147,  632 — 635. 
Compare  Abstr.,  1906,  ii,  343). — Foreign  matter  is  distributed 
between  crystals  and  their  mother  liquor  in  a  definite  ratio.  The 
crystalline  habit  may  be  modified,  not  only  by  crystallisable  foreign 
matter,  but  by  liquid  molecules,  and  even  by  the  mother  liquor 
itself. 

Crystals  of  phthalic  acid  from  aqueous  solutions  are  modified  in 
the  same  sense  by  methyl,  ethyl,  and  propyl  alcohols,  glycerol  or 
aldehyde  in  small  quantities.  The  minute  amount  of  alcohol  in  the 
crystals  augments  as  the  proportion  of  alcohol  in  the  mother  liquor 
increases,  but  the  alcohol  is  not  merely  in  the  state  of  occluded 
mother  liquor.  Methylene-blue,  which  favours  a  different  crystalline 
habit  in  phthalic  acid,  also  hindei's  the  entrance  of  alcohol  into  the 
growing  crystals.  K.  J.  C. 

Ultra-microscopic  Observations.  J.  Reissig  {Ann.  Physik, 
1908,  [iv],  27,  186— 212).— The  colloidal  solutions  of  brown, 
tellurium,  selenium,  and  silver,  and  of  red  and  blue  gold,  prepared 
by  Paal  (compare  Abstr.,  1902,  ii,  500,  508;  1905,  ii,  158)  have 
been  examined  by  means  of  the  ultra-microscope.  These  solutions 
contain  the  sodium  salts  of  protalbic  and  lysalbic  acids  (compare 
Abstr.,  1902,  i,  653),  which  act  as  protective  colloids.  From  the 
number  of  particles  contained  in  a  given  volume,  the  linear 
dimensions  of  the  particles  of  the  colloidal  elements  are  calculated. 
It  is  found  that  the  number  of  observable  particles  is  not  proportional 
to  the  concentration  of  the  dissolved  colloid,  for  all  the  particles 
can  only  be  seen  in  dilute  solutions.  The  number  of  particles 
seen  through  the  ultra-microscope  is,  for  a  given  solution,  proportional 
to  the  intensity  of  the  source  of  light  used. 

The  ultra-microscope  has  also  been  employed  to  examine  the 
behaviour  of  colloidal  gold  solutions  on  the  addition  of  hydrochloric 
acid.     The  slowness  with  which  flocculation  takes  place   is  supposed 
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to  represent  the  stability  of  the  solution,  and  for  both  red  and  blue 
solutions,  one  naaximum  and  two  minimum  positions  of  stability  have 
been  identitied.  The  position  of  maximum  stability  corresponds 
with  the  isoelectric  point  of  the  solution.  In  dilute  solutions  the 
stability  of  the  colloidal  gold  is  greater  than  it  is  in  concenti'ated. 
The  riite  at  which  a  given  quantity  of  hydrochloric  acid  causes 
flocculation  to  take  place  depends  on  the  concentration  of  the 
acid,  the  rate  decreasing  as  the  concentration  of  the  acid  decreases. 

H.  M.  D. 

The  Dynamic  Theory  of  a  Reversible  Chemical  Reaction. 
II.  Ernst  Cohen  and  Th.  Strengkks  {Chem.  Weekblad,  1908,  5, 
719 — 721.  Compare  this  vol.,  ii,  824). — Polemical.  A  reply  to 
Smits  and  Wibaut.  A.  J.  W. 

The  Dynamic  Theory  of  a  Reversible  Chemical  Reaction. 
Andkeas  Smits  and  J.  P.  Wibaut  {Chem.  Weekblad,  1908,  5,  771 — 772). 
— Polemical.     A  reply  to  Cohen  aud  Strengers  (this  vol.,  ii,  824). 

A.  J.  \V. 

Lecture  Experiment  to  Demonstrate  the  Law  of  Mass 
Action.  Emil  Abel  [Zelisch.  Elektrochem.,  1908,  14,  630 — 631). — 
The  diminution  of  the  concentratiou  of  the  hydi-ogen  ions  in  a  solution 
of  acetic  acid  by  sodium  acetate  is  shown  by  means  of  the  reaction 
between  hydriodic  acid  and  hydrogen  peroxide.  In  acid  solutions, 
iodine  is  liberated  ;  in  almost  neutral  solutions,  oxygen  is  given  off. 
The  difference  between  a  solution  of  acetic  acid,  potassium  iodide,  .and 
hydi'ogen  peroxide,  on  the  one  hand,  and  the  same  .solution  with  the 
addition  of  sodium  acetate,  on  the  other,  is  very  striking  (compare 
this  vol.,  ii,  939).  T.  E. 

Application  of  the  Kinetic  Theory  to  the  Metals.  G.  Eecoul 
{Chem.  Zentr.,  1908,  ii,  473;  from  Le  Radium,  1908,  5,  129—136).— 
It  is  a.ssumed  that  in  metals  there  are  free  neg.ative  electi-ons  and 
positive  atom  ions.  The  free  electrons  must,  then,  have  a  definite 
tendency  to  pass  from  the  metal  into  the  surroundings.  It  therefore 
follows  that  at  the  perimeter  there  must  be  a  double  film  metal/gas, 
and  also  a  potential  difference,  as  in  the  Nernst  theory  for  the  peri-t 
meter  metal/solution.  The  equilibrium  between  the  electi-ons  that 
leave  the  metal  and  the  electrical  energy  is  influenced  by  a  change 
of  temperature.  In  this  is  found  a  simple  ex[.lanation  of  the 
phenomena  of  electric  capillarity,  thermal  electricity,  and  electron  rays 
when  substances  are  strongly  heated.  J .  V.  E. 

Velocity  of  Reaction.  Johannks  J.  van  Laau  {Chem.  Weekblad, 
1908,  5,  747 — 7'i4).  ".'V  theoretical  paper  containing  a  continuation  of 
tlio  author's  statement  of  his  new  thermodynamic  theory  (this  vol., 
ii,  824).  A.  J.  W. 

Equilibrium  of  Two  Substances  in  a  Mixed  Binary 
Solvent.  E.  I).  Volchonsky  {J.  liuss.  Phya.  Chem.  Soc,  1908.  40, 
941—993). — A  theoretical  paper,  in  which  Iho  author  coTisiih-rn  : 
(1)  The     coetticient     of     distribution    in     a     homogeneous    system, 
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(2)  Le  Cbateliei's  principle  of  the  opposition  of  action  and  reaction,  and 
the  conditions  of  existence  of  inverse  systems.  (3)  Equilibrium  of 
heterogeneous  systems.  (4)  The  energy  relations  between  the 
members  of  a  system.  (5)  The  influence  of  temperature  on  the  equili- 
brium of  the  system.  (6)  The  classification  of  the  reactions  effecting 
the  equilibrium  of  the  system.  T.  H.  P. 

Equilibria  in  Quaternary  Systems.  Fkans  A.  H.  Schreine- 
iMAKERS  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1908,  11,  138—142, 
Compare  this  vol.,  ii,  571). — The  system  copper  sulphate,  ammonium 
sulphate,  lithium  siilphate,  and  water  has  been  studied  at  30°.  In 
addition  to  the  three  sulphates  named,  there  are  two  solid  coflapounds 
involved  in  the  equilibria,  namely,  CuS04,(NH4)2S04,6H20  and 
Li.,S04,(NH4)2S04.  The  equilibria  are  represented  with  the  aid  of 
a  tetrahedron,  all  saturation  lines  and  surfaces  being  projected 
perpendicularly  on  one  of  the  side  planes  of  the  tetrahedron.    J.  C.  P. 

Kinetics  of  Successive  Reactions.  Reduction  of  Chromic 
Acid  by  Oxalic  Acid.  Is..  jAShcZYNSKi  {Zeiisch.  anorg.  Chem.,  1908, 
60,  38—49.*  Compare  Luther  and  Rutter,  Abstr.,  1907,  ii,  555).— The 
rate  of  reaction  between  chromic  acid  and  excess  of  oxalic  acid  in  dilute 
solution  has  been  mrasured  at  15°,  the  course  of  the  reaction  being  fol- 
lowed by  estimating  the  concentration  of  chromic  acid  in  a  portion  of  the 
solution  from  time  to  time  with  iodide  and  thiosulphate.  The  velocity 
is  proportional  to  the  concentration  of  the  chromic  acid  when  different 
initial  concentrations  of  the  latter  are  used,  but  the  constants  cal- 
culated according  to  the  unimolecular  formula  increase  considerably 
during  the  reaction.  Excess  of  chromic  salt  does  not  influence  the 
rate  of  the  reaction. 

On  the  assumption  that  the  reaction  takes  place  in  the  three  stages 
Cr^i  — >Or^(l),  Cr^  — >  Cr'^  (2),  Cr"' — >  Cr"'(3),and  that  all  three 
reactions  areiinimolecular,  an  equation  is  deduced  from  which,  by  an 
approximation  method,  the  following  values  are  obtained  for  the  con- 
stants of  the  three  successive  reactions  ytj  =  0'0344,  A;.2  =  0'1322,  ^3  = 
0-0238.  Other  measurements  were  made  in  which  the  conditions  were 
varied  considerably,  but,  although  the  ratio  of  the  constants  calculated 
from  these  observations  varied  somewhat,  the  order  remained  the  same. 

The  above  conclusion,  that  the  reaction  Cr'^  — >  Cr^  is  very  rapid 
and  that  the  other  reaction,  Cr^^  — >■  Cr"^  is  comparatively  slow,  is  in 
accordance  with  what  is  known  of  the  behaviour  of  quinquevalent  and 
quadrivalent  chromium  salts.  G-  S. 

Formation  of  Salts  and  Basicity  of  Acids.  Giuseppe  Bruni 
{Zeitsch.  Elektrochem.,  1908,  14,  701— 706).— Measurements  are  made 
of  the  conductivity  of  an  acid  and  of  mixtures  of  the  acid  and  its 
potassium  salt.  In  each  series  of  measurements,  the  total  concen- 
tration of  the  acid  is  kept  constant,  the  series  extending  from 
pure  acid  at  one  end  to  pure  potassium  salt  at  the  other.  Acetic, 
formic,  monochloroacetic,  cyanoacetic,  and  di-  and  tri-chloroacetic  acids 
are  used  ;  they  form  a  series  of  gradually  increasing  strength.  Each 
a,cid  is  used  in  eleven  different  concentrations  from  N  to  iV/1024. 
*  and  Bull,  Acad.  Sci.  Cracow,  1908,  603—620. 


936  ABSTRACTS  OK    CHEMICAL   PAPERS. 

The  results  are  given  in  the  form  of  tables  and  curves.  For 
acetic  acid  of  normal  strength,  the  molecular  conductivity  increases 
as  the  neutralisation  proceeds ;  in  weaker  solutions  a  minimum  occurs 
near  the  acetic  acid  end  of  the  curve.  This  minimum  becomes  more 
pronounced,  and  is  found  nearer  the  normal  s.'^lt  end  of  the  curve, 
with  formic  acid ;  with  the  stronger  acids  the  conductivity  of  the  acid 
is  greater  than  that  of  its  potassium  salt  (except  in  the  stronger 
solutions),  and  the  minimum  becomes  less  marked  as  the  acid  used 
is  stronger,  until  with  trichloroacetic  acid  it  disappears  altogether, 
the  curves  being  straight  lines.  The  theoretical  discussion  of  the 
results  is  reserved  for  a  Liter  paper.  T.  E. 

Reduction  of  Solutions  of  Potassium  Permanganate 
Acidified  with  Sulphuric  Acid  in  the  Presence  of  Mineral 
Salts.  T.  Warynski  and  P.  Tcheichvili  {J.  Chim.  Fhys.,  1908,  6, 
567 — 576). — The  experiments  were  made  with  approximately  1/100 
molar  solutions  of  potassium  permanganate  and  1/30  molar  sulphuric 
acid,  and  vai'ying  concentrations  of  salts.  In  some  cases  observations 
extended  over  four  months.  After  the  experiment,  the  amount  of 
change  was  determined  by  titration  with  ferrous  sulphate. 

Most  of  the  salts  used  as  natalysts  exerted  an  accelerating  action  in 
the  dark,  but  a  retarding  action  in  daylight.  Also,  in  green  and  blue 
light  most  salts  retarded  the  action,  but  in  orange  light  a  slight 
acceleration  was  observed  ;  the  retarding  effect,  therefore,  probably 
depends  on  the  actinic  rays. 

Kise  of  temperature  also  affects  the  catalytic  power  of  salts  on  the 
reaction  ;  it  increases  the  activity  of  the  sulphates  of  iron,  chromium, 
and  aluminium,  but  retards  the  action  of  cadmium  sulphate.  The 
activity  of  certain  catalysts,  such  as  ferric  alum,  increases  with  the 
concentration.  G.  S. 

Bsteriflcation  of  Trichloroacetic  Acid.  Anton  Kailan 
(Monatsh.,  1908,  29,  799—844.  Compare  this  vol.,  ii,  28).— The 
esterification  of  mandelic  acid  is  not  retarded  by  the  presence  of  water 
up  to  4  gram-mols.  per  litre.  The  influence  of  water  on  the  esterifica- 
tion of  phenyl  propionic  acid  is  much  less  when  trichloroacetic  acid  is 
used  as  a  catalyst  than  when  hydrogen  chloride  is  employed. 

The  relation  between  the  velocity  constant  and  the  concentrations 
of  the  water  and  hydrogen  chloride  in  the  esterification  of  trichloro- 
acetic acid  is  expressed  by  the  equation:  l/yfc  =  6-554  +  4-850/c-t- 
0-0985/c2  +  (  -  40-15  +  35-39/c  -  0-9550/cV  +  (  -  16-90  +  12-98/c  - 
r259/c2)io2.  The  ratio  of  the  velocity  constants  with  hydrogen  chloride 
and  trichloroacetic  acid  respectively  as  catalysts  is  for  phenylpropionic 
acid  four  times  as  great  as  for  trichloroacetic  acid.  The  presence  of  ethyl 
triohloroacetate  does  not  retard  the  esterification.  The  ester  is  very 
little  hydrolysed  by  the  catalysts  in  nearly  dry  alcohol,  but  consider- 
ably in  presence  of  water.  The  results  are  not  in  accordance  with 
the  theory  of  catalysis  by  hydrogen  ions.  C.  H.  D. 

Method  of  Calculating  Atomic  Weights.  Louis  Duuueuil 
{Compl.  rend.,  1908,  147,  629— 632).— The  method  introduced  by 
llinrichs  (Abstr.,  1907,  ii,  945)  of  calculating  the  atomic  weights  of 
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all  the  elements  present  in  a  single  reaction  depends  on  a  graphic 
construction,  and  is  thus  limited  to  reactions  in  which  not  more  than 
three  elements  participate.  The  author  develops  Hinrichs'  theorem 
analytically,  obtaining  equations  whereby  true  atomic  weights  can  be 
calculated  from  any  reaction,  however  complex.  The  method  consists 
in  finding  the  minimum  deviations  from  round  number  atomic  weights 
which  will  account  for  experimental  values  within  their  limits  of  error. 
The  true  deviations  are  then  to  be  obtained  by  averaging  results 
obtained  by  different  experimenters  and  methods.  R.  J.  C. 

Connexion  between  Residual  Affinity  and  Additivity. 
Walter  Peters  (^er.,' 1908,  41,  3175— 318G).— Although  the  com- 
pounds of  ammonia  with  the  salts  of  heavy  metals  have  been  fully 
examined,  the  compounds  with  the  salts  of  more  strongly  electro- 
positive metals  have  not  been  so  closely  examined,  owing  to  their  high 
dissociation  pressure.  The  investigation  has  been  made  by  means  of 
Ley  and  Wiegner's  apparatus  (Abstr.,  1905,  i,  749),  as  the  formation 
of  the  additive  ammonia  compound  occurs  in  an  atmosphere  of 
ammonia,  and  it  also  allows  of  the  effect  of  temperature  being 
determined. 

Well-defined  increase  in  the  number  of  ammonia  molecules  absorbed 
by  lowering  the  temperature  was  only  given  by  silver  chloride,  platino- 
chloride,  bromide,  and  platinocyanide  ;  in  the  other  cases,  ammonia  was 
absorbed,  and  liquids  were  obtained  containing  a  large  percentage  of 
ammonia. 

The  table  summarises  the  results  obtained  at  the  ordinary  tempera- 
ture, I  giving  the  number  of  ammonia  mols.  absorbed,  and  II  the 
number  retained  after  evacuation  : 

I.  n.  I  I.  II. 

Cobalt  cyanide 2  0  I  Potassium  anrithiocyanate  var.  4 

Cobalt  thiocyanate  6  2  j        Platinous  chloride    5  4 

Nickel  thiocyanate  6  3  |        Silver  platinochloride 6  3 

Nickel  dithionate 6  4  i  Potassium  platinocyanide .  1  0 

Mercuric  thiocyanate  4  1  !        Silver  platinocyanide  4  2 

Merciuic  acetate  4  2  1  Cobalt  platinothiocyauide .  6  2 

Mercuric  propionate 4  2  Potassium  platinothio'jyan- 

Silver  chloride 1'5  0  ate  2  2 

Silver  bromide  1-5  0  |  Silver  platinothiocyanate .  6  4 

Silver  iodide 0-5  0  I  Sodium  platinichloride    .«  6  5 


Silver  cyanate  1  0 

Silver  thiocyanate    2  0 

Potassium  aurichloride    ...  3  0 

Potassium  aurothiocyanate  5  2 


Silver  platinichloride  8         4 

Potassium  platinithiocyan- 

ate  12 

Silver  platinitMocyanate...  14 


The  platinic  salts,  in  general,  absorb  more  ammonia  than  the 
platinous,  and  the  metals,  gold  or  platinum,  more  than  silver  or 
mercury.  "  •  ^' 

An  Apparatus  for  Extraction  by  Hot  Ether.  Wilhelm 
KuLKA  {Biochem.  Zeitsch.,  1908,  13,  134— 137).— An  extraction 
apparatus  somewhat  similar  to  Soxhlet's,  but  so  modified  that  the  vessel 
containing  the  substance  to  be  extracted  is  surrounded  by  the  ether 
vapour,  its  contents  therefore  being  nearly  at  the  temperature  of 
boiling  ether  (about  30°).  S.  B.  S. 
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New  Forms  of  Condenser.  H.  Stoltzenberg  (C/tem.  jZe7itr.,l908, 
ii,  277;  from  Zeitsch.  Chem.  Apparat.,  1908,  3,  243— 245).— The 
condensei'S  described  have   the  advantage  of    exposing    four    cooling 

surfaces  to  the    vapour,    are  light 
J  J  •  and  compact,  and  may  be  readily 

^  V  J  cleansed  by  removing  the  inner  por- 

tion with  the  stopper.  The  accom- 
panying figures  should  ex  plain 
their  construction.  J.  V.  E. 

A  New  Aspirating  Reflux 
Condenser.  Henri  Vigreux(5m^^. 
Soc.  chim.,  1908,  [iv],  3,  855—857). 
— This  consists  of  a  Liebig  con- 
denser in  which  the  water  outflow 
pipe  is  fused  to  a  small  aspirator 
acting  on  the  principle  of  an  ordin- 
ary filter-pump.  The  air-exhaust 
tube  of  this  aspirator  is  connected 
with  the  upper  end  of  the  inner 
condensing  tube.  The  latter  is  pro- 
vided on  its  inner  surface  Avith 
points  and  mounds  in  order  to 
facilitate  condensation.  The  effect 
of  a  current  of  water  through  the 
condenser  envelope  is  thus  to  pro- 
duce an  upward  current  of  air  in  the  inner  condensing  tube,  and  it  is 
claimed  that  such  a  condenser  placed  above  an  open  vessel  (basin, 
beaker  or  flask)  containing  the  boiling  liquid  condenses  the  whole  of 
the  vapours,  returning  the  condensed  licjuid  to  the  vessel  even  when 
the  litjuid  consists  of  ether,  alcohol,  light  petroleum,  or  carbon 
disulphide.  The  apparatus  is  also  of  use  in  reactions  involving 
hydrogen  chloride  or  bromine  or  iodine  vapours.  E.  H. 

A  New  Aspirating  Condenser  and  Recuperator  for  Rapid 
Evaporations.  Henri  Vigrkux  {Bull.  Soc.  chim.,  1908,  [iv],  3, 
858). — This  is  simply  the  condenser  described  previously  (preceding 
abstract),  of  which  the  inner  tube  is  provided,  immediately  below  the 
outer  jacket,  with  a  side-tube  arranged  to  collect  the  condensed  liquid 
and  to  convey  it  through  a  tiap  (to  prevent  the  aspirator  from 
drawing  air  tlirough  this  side-tube)  into  a  receiver.  Solutions  in 
ether,  light  petroleum,  benzene,  or  carbon  disulphide  can  be  thereby 
rapidly  evaporated  without  risk  of  ignition.  Tiie  lower  end  of  the 
conden.ser  should  be  placed  slightly  above  the  surface  of  the  liquid 
when  the  latter  is  contained  in  ;i  basin,  and  in  the  middle  of  the  neck 
of  a  iliisk  when  this  vessel  is  used.  E.  11. 


A  Simple  P'orm  of  Sprengel  Vacuum  Pump.  James  Arthuii 
Poi.i.oiK  (./.  Roy.  ,Soc.,  yew  Sovth  Wales,  1907,  41,  140— 143).— A 
iriDdiliod  short  fall  Sprengel  pu;np,  in  which  the  raising  of  the  mercury 
is  eflected  by  evaporating  the  mercury  at  a  lower  and  condensing  it  at  a 
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higher  level ;  the  mercury  on  reaching  the  bottom  of  the  fall  tube 
enters  a  horizontal  tube,  the  farther  end  of  which  is  bent  vertically 
upwards  ;  this  vertical  limb  bears  a  bulb  in  which  the  mercury  is  boiled, 
the  vapours  being  condensed  by  passing  through  a  Liebig's  condenser  the 
lower  end  of  which  is  connected  to  the  fall  tube.  The  apparatus  must 
be  used  in  connexion  with  an  efficient  auxiliary  pump.  P.  H. 

Turbine     Funnel    for    Mixing    Solutions.      A.    Gawalowski 

{Zeitsch.  anal.  Chem.,  1908,  47,  697). — The  apparatus  is  intended 
for  the  purpose  of  mixing  a  reagent  with  a  solution.  It  consists  of  a 
funnel  the  stem  of  which  is  provided  at  the  bottom  with  two  arms 
placed  at  right-angles  to  the  stem  and  ending  in  fine  curved  jets.  A 
glass  bulb  is  attached  to  the  stem  just  below  the  funnel,  and  acts  as  a 
float,  whilst  the  a(iparatus  is  kept  in  an  upright  position  by  means  of 
a  small  quantity  of  mercury  contained  in  a  bulb  below  the  two  arms. 
The  apparatus  is  floated  in  a  solution  contained  in  a  beaker,  and 
the  reagent  is  poured  into  the  funnel  ;  as  it  escapes  into  the  solution 
through  the  jets,  the  apparatus  is  caused  to  revolve,  and  the  reagent 
and  solution  are  thus  mixed.  W.  P.  S. 


Inorganic    Chemistry. 


Catalysis  of  Hydrogen  Peroxide  by  Iodine  and  Iodine 
Ions.  Emil  Abel  {Zeitsch.  Elektrochem.,  1908,  14,  598—607).— 
The  reactions  between  hydrogen  peroxide  and  iodine  or  iodine  ions  are  : 
(1)  H202+Io  =  2H"  +  2r  +  0.,  and  (2)  H.p2  + 2L' +  2H*  =  2H._,0  + Ig. 
The  first  is  very  rapid  in  alkaline  solutions,  and  the  second  is  rapid  in 
acid  solutions ;  in  solutions  containing  a  suitable  small  quantity  of 
hydrogen  ions,  the  two  may  take  place  with  equal  velocity,  and  the 
result  is  then  simply  decomposition  of  hydiogeu  peroxide,  the  concen- 
trations of  the  iodine  and  iodine  ions  remaining  unchanged.  The 
ratio  between  the  quantities  of  iodine  and  iodine  ions  which  must  be 
present  in  order  to  make  the  two  reactions  proceed  equally  fast 
depends  on  the  concenti-ation  of  the  hydrogen  ions.  A  large  number 
of  experiments,  in  whicli  the  concentration  of  the  hydrogen  ions  is 
kept  constant  by  adding  acetic  acid  and  sodium  acetate  to  the 
solutions,  are  made  which  are  in  complete  agreement  with  these 
views. 

Bredig  and  Walton's  observations  (Abstr.,  1904,  ii,  319)  on  the 
catalysis  of  hydrogen  peroxide  by  neutral  iodides  are  explained  by  the 
same  reactions,  for  in  this  case  when  reaction  (2)  has  proceeded  to  a 
very  small  extent,  the  solution  becomes  alkaline  and  reaction  (1)  then 
proceeds  exceedingly  fast,  the  stage  at  which  the  two  have  equal 
velocity  is  therefore  attained  when  a  very  small  quantity  of  iodine  has 
been  liberated.  T.  E. 
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Non-existence  of  a  Polymeride  of  Chlorine.  E.  Briner  and 
E.  DuRAND  {Zeitsch.  Elektrochem.,  1908,  14,  706— 707).— The  authors 
have  investigated  the  effect  of  the  silent  discharge  on  carefully- 
purified  chlorine  at  a  temperature  but  little  above  its  boiling  point. 
The  experimental  arrangements  could  have  detected  a  contraction  of 
1/2000  of  the  volume  of  the  gas,  but  no  change  was  observed.  The 
activity  of  chlorine  observed  by  Kellner  (Abstr.,  1902,  ii,  649)  and 
Russ  (Abstr.,  1905,  ii,  381)  is  possibly  due  to  ozone  or  oxides  of 
chlorine.  T.   E. 

Absolute  Density  of  Hydrogen  Sulphide.  Georges  Baume 
and  F.  Louis  Perrot  (/.  Chim.  Phys.,  1908,  6,  610— 619).— Hydrogen 
sulphide  from  several  sources,  pui-ified  by  fractional  distillation,  was 
employed.  The  density  was  determined  by  the  method  already  de-cribed 
(this  vol ,  ii,  372),  except  that  an  oil  'gauge  was  interposed  between  the 
gas  and  the  mercury. 

The  mean  value  of  nearly  twenty  experiments  for  the  weight  of  a 
litre  of  the  gas  at  0°  and  760  mm.  is  1-5392  grams.  From  this  result, 
the  atomic  weight  of  sulphur  has  been  calculated  by  Guye's  method 
from  the  critical  constants.  The  mean  result  is  8  =  32*070  (H  =  1*00775), 
in  excellent  agreement  with  the  gravimetric  determinations  of  Richards 
and  Jones  (Abstr.,  1907,  ii,  685).  G.  S. 

Preparation  of  Azoimide.  Johannes  Thiele  {Ber.,  1908,  41, 
2681 — 2683). — Azoimide  is  obtained  in  good  yield  by  the  action  of 
ethyl  nitrite  on  hydrazine  in  presence  of  alkali.  Hydrazine  hydrate 
(1  mol.)  is  mixed  with  4iV sodium  methoxide  (1^  mols.),  ethyl  nitrite 
(Ii  mols.),  and  ether,  and  the  mixture  allowed  to  remain,  first  in  ice, 
and  then  at  the  oidinary  temperature.  After  twenty-four  hours,  the 
sodium  azoimide  is  collected  and  washed.  The  yield  is  nearly  quanti- 
tative. Instead  of  the  hydrate,  hydrazine  sulphate  may  be  used  ;  this 
is  ground  with  3-^  mols.  of  sodium  methoxide  for  six  hours,  the  sodium 
sulphate  filtered  off,  and  the  filtrate  treated  with  ethyl  nitrite  and 
ether.  For  the  direct  preparation  of  free  azoimide,  h}draziue  sulphate 
is  shaken  for  six  hours  with  aqueous  sodium  hydroxide  and  ethyl 
nitrite;  in  this  way,  80 — 847;^  of  the  hydrazine  is  converted  into 
azoimide.  Sodium  azoimide  is  also  formed  by  heating  hydrazine  hydrate 
with  aqueous  sodium  nitrite,  preferably  in  presence  of  hydrazine 
sulphate  or  sodium  hydroxide,  but  the  reaction  is  slow  and  incomplete. 

J.  C.  C. 

Formation  of  Nitric  Oxide  in  the  High  Tension  Arc.  Fritz 
HADERand  Adolk  Koenio  [Ztitsch.  Elektrochem.,  1908,  14,  689 — 695). 
— The  authors  have  continued  their  experiments  (this  vol.,  ii,  34)  by 
passing  the  high  tension  arc  through  nitric  oxide  at  about  100  mm. 
pressure.  A  platinum  wire  of  0*01  mm.  diameter,  stretched  across  the 
quariz  tube  in  which  the  arc  is  produced,  melts  when  the  current  is  in- 
creased to  0*2  ampere.  The  temperature  is  therefore  not  much  above 
the  melting  point  of  platinum.  Using  the  same  current  and  passing  the 
gas  through  the  tube  at  the  same  rate,  the  percentage  of  nitric  oxide 
(about  14*5)  leaving  the  arc  is  the  same  whether  niti'ic  oxide  is  used 
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or  a  mixture  of  equal  volumes  of  oxygen  and  nitrogen.  The  tempera- 
ture is  at  most  some  hundreds  of  degrees  above  the  melting  point  of 
platinum,  and  the  equilibrium  is  therefore  electrical,  that  is,  due  to 
ionic  collisions,  and  not  thermal.  T.  E. 

Interaction  of  Nitric  Oxide  and  Oxygen.  Wilhelm  Holwech 
{Zeitsch.  angew.  Chem.,  1908,  21,  2131— 2135).— Mandl  and  Kuss's 
observations  (this  vol.,  ii,  272)  suggest  that  nitric  oxide  reacts  only 
slowly  with  pure  oxygen,  the  reaction  being  accelerated  by  the  presence 
of  catalysts.  As  this  is  of  great  importance  for  the  practical  working 
up  of  the  nitric  oxide  which  is  formed  in  the  electric  furnace,  the 
present  author  has  endeavoured  to  prepare  a  non-reacting  mixture  of 
nitric  oxide  and  ozonised  oxygen  with  the  object  of  studying  the  effect 
on  it  of  catalysts.  The  apparatus  employed  is  figured,  and  the  results 
of  the  experiments  represented  by  curves.  It  is  found  that  2 
vols,  of  nitric  oxide  react  with  1  vol.  of  oxygen  almost  completely  at  the 
atmospheric  pressure  with  formation  of  NO.^  and  N.^0^.  The  velocity 
of  the  reaction,  by  constant  volume,  is  approximately  the  same  for 
oxygen  prepared  from  air  by  Linde's  method,  ozonised  oxygen,  oxygen 
from  bar-ium  peroxide,  and  oxygen  from  potassium  dichromate  and 
sulphuric  acid.  G.  Y. 

Action  of  Nitrous  Gases  and  Oxygen  on  Water.  Fritz 
FoERSTER  and  M.  Koch  {Zeitsch.  anyew.  Chem.,  1908,  21,  2161 — 2172). 
— A  resume  is  giv^n  of  the  work  of  various  authors  on  the  preparation 
of  nitric  and  nitrous  acids  from  the  nitric  oxide  formed  by  combustion 
of  atmospheric  nitrogen.  It  is  pointed  out  that  the  concentration  of 
the  nitric  acid  formed  by  the  action  of  a  mixture  of  nitrogen  dioxide 
and  oxygen  on  water  must  reach  a  limit,  which  is  a  function  of  the 
velocity  with  which  the  equilibrium  2N0  +  H.p  :^  HNOg  +  HNOg 
is  reached,  and,  therefore,  of  the  concentration  of  the  nitrogen  dioxide, 
since  the  lower  the  partial  pressure  of  the  dioxide  the  smaller  will  be 
the  concentration  of  its  solution  in  the  water,  and  hence  the  velocity 
of  its  reaction  with  the  water.  On  the  other  hand,  the  larger  volume 
of  undissolved  gases  passing  through  the  solution  will  cause  more 
rapid  evaporation,  in  which  the  nitric  acid  takes  part  even  at  concen- 
trations far  below  68%.  The  maximum  concentration  of  nitric  acid 
which  can  be  obtained  by  the  action  of  a  mixture  of  nitrogen  dioxide 
and  oxygen  on  water,  must  lie  about  this  percentage,  since,  when 
solutions  containing  higher  percentages  are  evaporated,  the  nitric  acid 
volatilises  more  rapidly  than  the  water.  For  the  same  reasons,  the 
limit  concentration  must  be  the  lower  the  more  rapid  the  current  of 
gas.  These  views  are  confirmed  by  the  results  now  obtained  on  study- 
ing the  action  on  water  of  mixtures  of  nitrogen  dioxide  with  oxygen 
and  with  air  in  varying  proportions.  The  apparatus  employed  is 
figured,  and  the  results  are  tabulated. 

The  formation  of  nitric  acid  takes  place  fairly  rapidly  until  the 
solution  contains  about  54%  of  acid,  a  concentration  corresponding 
with  the  composition  H]Sr03,3H20,  when,  in  consequence  of  the  greatly 
diminished  amount  of  free  water,  the  reaction  becomes  greatly  retarded. 
It  is  found  that,  whilst  the  concentration  of  a  64*22%  acid  is  raised  to 
67-6%  by  the  action  at  0°  of  a  mixture  containing  63-2%  by  volume  of 
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nitrogen  dioxide,  at  60°  the  concentration  is  raised  by  the  same 
mixture,  passing  into  the  nitric  acid  at  the  same  rate  and  for  the 
same  period,  only  to  65'2%.  The  higher  temperature  is  the  more 
unfavourable  to  the  reaction,  which  is,  therefore,  probably  one  between 
water,  oxygen,  and  the  bimolecular  dioxide,  NgO^. 

The  influence  of  the  partial  pressure  is  shown  in  that,  whilst  almost 
the  whole  of  the  dioxide  of  a  mixture  of  25  vols,  of  nitrogen  dioxide 
with  6"0  vols,  of  oxygen  is  absorbed  by  water  with  formation  of  a 
37%  acid,  under  the  same  conditions  only  53%  of  the  dioxide  of  a 
mixtuie  of  2-5  vols,  of  dioxide  and  122  vols,  of  oxygen  is  absorbed 
with  formation  of  a  27  73%  acid. 

Whilst  at  low  concentrations  the  velocity  of  the  reaction  is  affected 
only  slightly  by  the  rate  at  which  the  gases  are  passed  into  the  water, 
a  marked  effect  is  produced  at  concentrations  over  50%  of  acid.  Equal 
volumes  of  a  mixture  containing  5*0  vols,  of  dioxide  and  about  12  vols- 
of  oxygen,  when  passed  into  water  at  the  rates  of  4"25,  8*5,  and  17"0 
litres  per  hour,  yielded  58"78%,  55-36%,  and  63'95%  acids  respectively. 
The  bearing  of  the  experimental  results  on  the  behaviour  of  nitrous 
acid  also  is  discussed,  G.  Y. 

Molecular  Weight  and  Hydrates  of  Hypophosphoric  Acid. 
AiiTHUR  Rosenheim  and  Max  Puitze  (5er.,  1908,  41,  2708— 27ll)< 
—The  controversy  between  Eosenheim,  Stadler,  and  Jacobsohn  (Abstr., 
1906,  ii,  744)  and  Parravano  and  Marini  (Ab-^tr.,  ^906,  ii,  744)  as  to 
the  molecular  weight  of  hypophosphoric  acid  has  led  the  authors  to 
determine  the  molecular  weights  of  the  methyl  and  ethyl  esters  of 
pyro-  and  of  hypo-phosphoric  acids  in  n>ethyl  or  ethyl  iodide  by  the 
ebullioscopic  method,  with  results  which  indicate  that  the  formulae  of 
the  acids  are  H^PoO^  and  H.^POg  respectively. 

The  monohydrate,  HgPOgjHgO,  m.  p.  62",  appears  to  be  the  only 
hydrate  stable  between  0°  and  60" ;  Joly's  anhydride  (Abstr.,1886,  662), 
or  Sanger's  hydrate,  IloPO.j,J,UoO,  could  not  be  obtained.  C.  S. 

Coagulation  of  [Colloidal]  Araenioua  Sulphide  by  Barium 
Chloride.  Jacques  Duclaux  {J.  Chim.  J^hi/s.,  1908,  6,  592—595).— 
When  a  colloidal  solution  of  arseuious  sulphide  is  precipitated  by 
barium  chloride,  part  of  the  barium  is  carried  down  with  the 
precipitate  and  the  remaining  solution  is  acid.  This  is  usually 
iiccounted  for  on  physical  lines  as  being  due  to  absorption  of  the 
barium  by  the  sulphide  with  consequent  hydrolysis  of  the  salt 
(Whitney  and  Ober,  Abstr.,  1902,  ii,  65),  although  Lindor  and  Picton 
(Trans.,  1895,  67,  63)  showed  that  the  sulphide  usually  contaitis 
excess  of  hydrogen  .sulphide,  and  that  in  the  presence  of  barium 
chloride  bari\nn  siilphide  is  formed  and  hydrogen  chloiide  set  free. 

"^IMie  author  now  shows  that  when  Ji  colloidal  solution  of  arseniou.s 
sulphide  containing  excess  of  hydrogen  sulphidt,',  wliich  lias  been  kept 
wt;ll  stoppered  for  live  years,  is  j)reiipit;ite(l  witli  barium  chloride  and 
lilteied,  the  filtrate  contains  no  hydrogen  sulphide,  but  a  certain  amount 
of  arsonious  acid  ;  the  latter  coriespouu.s  approximately  with  the  Jtmount 
of  hydrogen  chioriu'^  iu  the  filtrate,  and  therefoie  with  that  of  the 
barium    absorbed,      'I'he   author  considers  that  neither  of    the  above 
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explanations  of  the  phenomenon  are  satisfactory  ;  it  is  probable  that 
there  is  double  decomposition  between  the  barium  chloride  and  the 
sulphide,  perhaps  by  replacement  of  an  AsO  group  existing  in  the 
sulphide  by  barium.  G.  S. 

Preparation  of  Carbon  Monoxide.  Erwin  Rupp  (Chem.  Zeit., 
1908,  32,  983).- — A  known  weight  of  sulphuric  acid  is  heated  in  a 
generating  flask  to  100°,  and  an  equal  weight  of  98%  formic  acid  is 
dropped  in  from  a  stoppered  funnel.  A  regular  stream  of  pure 
carbon  monoxide  is  thus  evolved  ;  when  the  action  slackens,  a  gentle 
heat  is  again  applied  by  means  of  a  small  flame.  L.  UE  K. 

Simple  Arrangement  for  Filling  Glass  Tubes  with  Liquid 
Carbon  Dioxide.  Alfred  Thiel  (Chem..  Zentr.,  1908,  ii,  470 — 471  ; 
from  Zeitsch.  Chem.  Apparat.,  1908,  3,  240 — 243). — An  arrangement 
is  described  for  filling  evacuated  glass  tubes  with  cai-bon  dioxide  to 
allow  of  the  demonstration  of  the  critical  temperature  of  this  gas. 
The  glass  tube  to  be  filled  is  placed  in  a  cooling  bath  of  solid  carbon 
dioxide  and  ether,  and  is  connected  by  a  stout  capillary  tube  to  a 
compression  tube,  which  is  regulated  by  an  adjustable  head  of 
mercury.  Air-free  carbon  dioxide  is  admitted  to  the  compression  tube 
by  lowering  the  head  of  mercury,  when,  by  closing  a  tap  on  the  inlet 
tube  and  opening  a  tap  connecting  with  the  exhausted  condensing 
tube  and  increasing  the  head  of  mercury,  the  enclosed  carbon  dioxide 
is  transferred  to  the  cooled  tube,  where  it  is  condensed.  By  repeating 
this  operation  several  times,  any  required  quantity  of  carbon  dioxide 
may  be  condensed  in  an  expeditious  manner.  J.  V.  E. 

Argon  in  Radioactive  Zirconium  Minerals.  A.  von 
Antropoff  (Zeitsch.  Elektrochem.,  1908,  14,  585 — 586). — The  gas 
extracted  from  a  feebly  radioactive  Brazilian  mineral  containing  97% 
of  zirconia  consisted  mainly  of  carbon  dioxide  with  smaller  quantities 
of  hydrogen  and  nitrogen  and  traces  of  helium  and  argon.  This  is 
the  second  mineral  in  which  argon  has  been  found  ;  the  first  was  also 
a  radioactive  zirconium  compound  (Trans.,  1906,  89,  1568).       T.  E. 

Analysis  of  the  Atmospheric  Gases  Non-liquefiable  in 
Liquid  Air.  Fred  Bordas  and  Touplain  {Compt.  rend.,  1908,  147, 
591 — 594).  — A  modified  form  of  the  apparatus  described  previously 
(this  vol.,  ii,  430)  has  been  employed  for  the  analysis  of  the  gases 
which  escape  liquefaction  when  liquid  air  is  distilled  and  the  oxygen 
and  nitrogen  condensed.  A  table  is  given  of  the  wave-lengths  of  the 
lines  observed  in  the  spectrum  of  this  gas  after  removal  of  all  the 
oxygen  and  nitrogen.  This  includes,  besides  those  observed  by  Baly 
for  neon  and  helium,  the  red  lines  of  wave-lengths  7267,  7050,  6943, 
6732,  6610,  6572,  6535,  6509  ;  the  orange  lines,  5905,  5890  ;  the  yellow 
lines,  5820,  5808,  5765,  and  the  green  lines,  5750,  5722,  5694,  5659, 
5569,  5441,  5407,  5348,  5336,  which  the  authors  attribute  to  neon, 
but  which  have  not  been  observed  previously. 

The  conclusion  is  drawn  tliat  the  gases  in  the  atmosphere  non- 
liquefiable  in  liquid  air  consist  of  neon  and  helium.  E.  H. 

64—2 
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Liquefaction  of  Helium.  H.  Kamerlingii  Onnes  (Proc.  K. 
Ahad.  Wetensch.  Amsterdatn,  1908,  11,  168 — 185;  Compt.  rend., 
1908,  147,  421 — 424). — The  actual  work  cari-ied  out  with  the  object 
of  liquefying  helium  was  preceded  by  a  study  of  the  isothermal  lines 
for  such  temperatures  as  can  be  attained  by  the  use  of  liquid 
liydrogen.  The  results  of  this  study  made  it  very  probable  that  the 
Joule-Kelvin  effect  would  not  only  give  a  decided  cooling  at  the 
melting  point  of  hydrogen,  but  that  this  would  be  sufficient  to  make  a 
Linde-Hampson  process  successful.  The  construction  of  the  helium 
liquefier  was  therefore  an  imitation  of  the  hydrogen  liquefier  described 
in  a  previous  communication. 

The  helium  employed  was  obtained  by  heating  monazite  sand.  The 
gas  was  then  successively  exploded  with  oxygen,  cooled  with  liquid 
air,  compressed,  and  led  over  charcoal  at  the  temperature  of  liquid  air. 
It  was  then  passed  through  a  column  of  hot  copper  oxide,  compressed 
over  charcoal  at  the  temperature  of  liquid  air,  and  further  led  over 
charcoal  under  pressure  at  the  temperature  of  liquid  hydrogen,  until 
the  gas  which  had  been  absorbed  in  the  charcoal  and  then  separately 
collected  no  lonjjer  contained  any  appreciable  impurity. 

On  the  day  before  the  final  experiment,  75  litres  of  liquid  air  were 
prepared,  and  on  the  day  itself,  operations  began  with  the  preparation 
of  20  litres  of  liquid  hydrogen.  When  the  helium  (200  litres)  had 
been  circulating  in  the  liquefier  for  about  three  hours,  more  than 
60  c.c.  of  liquid  helium  was  obtained.  In  consequence  of  the  extreme 
purity  of  the  helium,  and  by  virtue  of  the  special  contrivances 
adopted,  the  apparatus  remained  perfectly  transparent  during  the 
whole  experiment. 

The  liquid  helium  looks  as  if  it  was  almost  at  its  critical 
temperature,  and  its  surface  stands  out  like  the  edge  of  a  knife 
against  the  glass.  Evaporation  imder  diminished  pressure  did  not 
lead  to  solidification,  and  the  triple  point  pressure  is  certainly  below 
1  cm.  The  temperature  reached  in  this  evaporation  was  probably 
about  3°  absolute. 

The  boiling  point  was  found  to  be  4'3°  absolute,  but  a  slight 
correction  is  suggested  which  would  make  it  about  4*5°.  The  density 
of  the  liquid  is  0*15  ;  the  ratio  of  the  density  of  the  vapour  to  that 
of  the  liquid  is  1  :  11  at  the  boiling  point,  indicating  that  the  critical 
temperature  is  not  much  higher  than  5°  absolute,  and  that  the  critic.il 
pressure  is  not  much  more  than  2  3  atmospheres. 

The  value  of  a,  the  constant  of  van  der  Waals'  equation,  appears 
for  helium  to  be  about  0-00005,  and  the  value  of  b  is  probably  about 
double  the  value  which  was  expected  (00005).  J.  C.  P. 


Preparation  of  Colourless  Alcoholic  Potassium  Hydroxide. 
Adolf  Halla  {Chevi.  Zeif,.,  1908,  32,  890).— Thirty  grams  of  pure 
stick  potassium  hydroxide  are  placed  in  a  bottle  with  one  litre  of  95% 
alcohol,  and  left  at  atmospheric  temperature  until  solution  is  effected, 
the  bottle  being  shaken  from  time  to  time.  The  clear  supernatant 
liquid  is  then  cnrefully  siphoned  off  into  another  bottle,  which  is 
stoppered  and  exposed  to  diffused  daylight.     The  solution  is  thereby 
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bleached  in  the  course  of  a  few  days,  and  remains  colourless  so  long  as 
it  is  kept  in  diffused  daylight.  P.  H. 

The      Partition      of     Silver     between      Zinc      and      Lead. 

G.  N.  PoTDAR  (/.  Coll.  Sci.  Tohjo,  1908,  25,  ix,  1—13.  Compare 
Wright  and  Thompson,  Abstr.,  1890,  336). — Silver-lead  alloys  were 
melted  with  zinc  in  an  atmosphere  of  carbon  dioxide,  the  temperature 
being  maintained  at  540°  by  means  of  a  bath  of  boiling  phosphoric  sul- 
phide. After  stirring,  the  mass  was  allowed  to  remain  fluid  for  five  and 
a-half  hours,  rapidly  cooled,  and  the  silver  in  the  two  solidified  layers 
estimated.  The  whole  of  the  zinc  layer  has  to  be  taken  for  analysis, 
as  the  distribution  of  zinc  in  it  is  far  from  uniform,  owing  perhaps  to 
segregation  during  cooling.  At  540°,  silver  is  about  300  times  more 
soluble  in  zinc  than  in  lead,  and  this  partition-coefficient  is  practically 
independent  of  the  concentration  of  the  silver. 

In  Parkes'  process  for  the  desilverisation  of  lead,  the  solid  zinc 
scum  is  removed  at  325 — 360°.  Experiments  at  this  temperature 
indicate  that  the  removal  of  silver  by  the  zinc  is  practically  complete, 
the  partition- coefficient  at  358°  varying  in  three  trials  from  1300  to 
5700,  C.  H.  D. 

The  Silver  Hydrogel  in  Photographic  Films.  Luppo-Cramer 
(Zeitsch.  Chem.  hid.  Kolloide,  1908,  3,  135 — 136). — The  peculiarities 
of  the  silver  deposits  obtained  with  different  developers,  and  with 
gelatin  or  collodion  films,  are  explained  by  the  more  or  less  completely 
colloidal  nature  of  the  silver,  and  by  adsorption  of  different  substances 
from  the  developers  (compare  this  vol.,  ii,  841).  T.  E. 

Use  of  Metallic  Deposits  in  Metallography.  II.  Federico 
GiOLiTTi  {Gazzetta,  1908,  38,  ii,  352— 357).— The  author  has 
applied  the  method  devised  by  him  (Abstr.,  1906,  ii,  759)  to  the 
qualitative  study  of  alloys  constituted  of  solid  solutions.  When  a 
polished  surface  of  a  binary  alloy  containing  mixed  crystals  either  of 
two  metals  or  of  one  of  them  and  a  compound  of  the  two  is  immersed 
in  a  solution  containing  ions  of  the  more  electronegative  or  more  noble 
of  the  two  metals,  differences  of  potential  are  established  between  the 
various  portions  of  the  surface.  The  cations  of  the  solution  will  be 
deposited  in  the  metallic  state  on  the  different  parts  of  the  section 
with  a  velocity  increasing  with  the  concentration  of  the  moie  electro- 
negative metal.  By  varying  the  concentration  of  the  solution  and  the 
duration  of  immersion,  or  by  observing  the  section  under  the  micro- 
scope, the  gradual  and  continuous  variations  of  the  metallic  deposit  on 
that  part  of  the  surface  occupied  by  the  mixed  crystals  can  be  followed. 
These  variations,  which  correspond  with  differences  in  the  concentra- 
tion of  the  more  noble  metal  in  the  mixed  crystals,  give  an  immediate 
indication  that  the  constituent  in  question  is  a  solid  solution,  and  also 
permit  the  observer  to  judge  the  heterogeneity  of  concentration  of  this 
solid  solution.  Various  bronzes  have  been  studied  in  this  way, 
taicrophotographs  of  the  different  sections  after  treacment  with  chromic 
oxide  or  with  copper  sulphate  solution  being  given.  T.  H.  P, 
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Magnesium  Oxychloride  Formed  by  Electrolysis  of  the 
Residual  Solutions  from  the  Manufacture  of  Potassium 
Chloride,  and  its  Importance  for  the  Preparation  of  Bromine 
by  Kossuth  and  Mehns's  Method.  Hans  Hof  (Chem.  Zeit,  1908, 
32,  993). — It  has  been  found  that  the  yield  of  free  bromine,  obtained 
by  electrolysis  of  the  residual  solutions  from  the  manufacture  of 
potassium  chloride,  increases  with  the  concentration  of  the  solutiou 
electrolysed.  On  dilution  with  water,  the  electrolysed  solution 
containing  free  bromine  becomes  gradually  less  yellow,  and  finally 
colourless,  when  the  sciution  is  found  to  contain  only  combined 
bromine;  this  may  be  again  liberated  by  sulphuric  acid.  If  the 
bromine  is  first  removed  by  means  of  an  organic  solvent,  the  electro- 
lysed solution,  on  dilution,  becomes  alkaline  and  opaque,  in  consequence 
of  the  separation  of  magnesium  hydroxide.  It  is  considered  that 
magnesium  hydroxide,  formed  during  the  electrolysis,  remains 
dissolved  in  the  concentrated  magnesium  chloride  solution,  forming 
a  basic  salt.  This  is  decomposed  by  water  with  liberation  of 
magnesium  hydroxide,  which  then  reacts  with  the  free  bromine.  In 
agreement  with  this,  analytical  figures  are  given,  showing  that  the 
proportion  of  bromine  present  as  bromate  to  the  free  bromine  increases 
with  the  dilution  of  the  electrolysed  solution. 

By  electrolysis  of  a  concentrated  solution  of  magnesium  chloride, 
the  author  has  obtained  a  neutral  solution  which  does  not  react  with 
bromine.  When  diluted,  it  becomes  alkaline,  and  deposits  magnesium 
hydroxide.  The  concentrated  solution  slowly  deposits  a  while, 
amorphous  mass,  MgC]2,5MgO  (Bender,  Annalen,  1871,  159,  341  ; 
Davis,  Chem  News,  1872,  25,  258),  which  is  stable  at  160°  and  yields 
magnesium  chloride  when  treated  with  cold  water,  but  is  completely 
decomposed  only  by  boiling  water,  G.  Y. 

Electrolytic  Oxidation  of  Copper.  F.  Schmiedt  (Chem.  Zentr., 
1908,  ii,  386;  from  Elektrochem.  Zeitsch.,  1908,  15,  53— 56).— The 
author  has  repeated  the  work  of  Miiller  and  Spitzer  (Abstr.,  1907,  ii, 
174),  and  finds  tliat,  besides  cupric  oxide  and  copper  peroxide,  there  is 
also  formed  cuprous  oxide,  which,  however,  becomes  decomposed  by  the 
hydrogen  peroxide  that  is  also  produced.  Copper  peroxide  is  formed 
in  largest  quantities  at  the  beginning  of  the  electrolysis,  when  the 
temperature  is  low.  J.  V.  E. 

Alloys  of  Copper  and  Tin.  Fedkrico  Giolitti  and  G.  Tavanti 
{Gazzettn,  1908,  38,  ii.  209— 239).— The  results  obtained  by  the 
authors  in  studying  the  freezing  points  and  microscopic  appearance  of 
the  copper-tin  alloys  agree,  in  general,  with  those  of  Hoycock  and 
Neville  (Abstr.,  1901,  ii,  508;  1902,  ii,  261).  The  freezing-point 
diagram  of  these  alloys  is  divided  clearly  into  two  parts,  the  first 
comprising  alloys  containing  from  0  to  38'34'y,  of  tin,  and  the  second, 
those  containing  more  than  38*34%  of  tin.  Thus  the  diagram  is  a 
complex  one,  resulting  from  the  combination  of  the  equilibrium 
diagrams  of  Cu-CugSn  and  Cii,Sn-Sn.  Tiie  diagiaui  is  di>c:u.>.--t'd 
iii  dbtail.  T.  H.  P. 
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Copper  and  Iron  Salts  in  Presence  of  Alkalis  and  Acids. 

Hermann  Fkischer  (CAeoi.  Zeit.,  1908,32,  1005 — lOOG). — Experiments 
are  described  to  show  that  the  action  of  sodium  hydroxide  on  a  mixture 
of  ferrous  and  cupric  sulphates  takes  place,  contrary  to  Millberg's 
supposition  {Chem.  Zeit.,  1906,  30,  511;  1907,  31,  1143),  according 
to  the  following  equations:  (1)  20080^  + 4NaH0  =  2Cu(OH)2  + 
2Na2S04,  and  (2)  2FeS04  + 2Cu(OH)2  =  Fe2(OH)4SO^  +  C.i2SO.  The 
action  of  air  on  the  resulting  mixture  leads  to  the  formation  of  ferric 
hydroxide  and  cupric  sulphate,  the  whole  reaction  being  repre.sented 
by  the  equation  :  2FeS04  +  2CuS0^  +  4NaH0  +  H.O  +  O  =  2Fe(OH)3  + 
2CuS0^ +  2Na.,S0^.  Any  fvirther  addition  of  alkali  must  result,  in  pre- 
cipitation of  copper  hydroxide.  As  the  equation  shows,  tlie  copper 
sulphate  acts  as  the  oxygen  carrier  ;  in  agreement  with  this  view,  if 
potassium  sodium  tartrate  and  an  excess  of  alkali  are  added  to  the 
mixture  of  ferrous  and  cupric  salts,  cuprous  hydroxide  is  precipitated 
in  the  cold,  and  on  heating  is  converted  into  the  red  anhydride,  whilst 
the  ferric  salt  remains  in  solution.  If  a  suilicient  excess  of  ferrous 
salt  is  present,  the  cuprous  hydroxide  is  reduced  to  metallic  copper. 
This  reaction  may  be  employed  for  the  detection  of  ferrous  salts. 

If  a  fei'rous  salt  is  added  to  an  ammoniacal  solution  of  a  cupric  salt, 
ferric  hydroxide  is  precipitated,  whilst  the  blue  colour  of  the  solution 
gradually  disappears  ;  the  cuprous  salt  remaining  in  solution  is  rapidly 
oxidised  by  air.  In  this  case,  also,  the  precipitation  of  the  ferric 
hydroxide  may  be  prevented  by  addition  of  a  tartrate  or  a  citrate. 

The  behaviour  of  copper  and  iron  salts  in  presence  of  ammonia 
affords  a  ready  means  of  preparing  cuprous  solutions  for  the  absorption 
of  carbon  monoxide  in  gas  analysis.  It  is  evident,  moreover,  that, 
in  the  separation  of  iron  and  copper  by  means  of  ammonia,  a  pre- 
liminary oxidation  of  ferrous  salts  is  unnecessary  if  the  amount  of 
copper  present  is  equal  to,  or  greater  than,  that  of  the  iron.  On  the 
other  hand,  if  the  copper  is  to  be  estimated  colorimetrically,  the 
ferrous  salts  present  must  first  be  oxidised. 

In  acid  solution,  cuprous  salts  are  oxidised  at  the  expense  of  ferric 
salts,  according  to  the  equation  :  Cu^O  +  ^ejd^  =  2CuO  +  2FeO. 

G.  Y. 

Equilibrium  in  the  Reaction  between  Lead  Sulphide  and  Its 
Oxidation  Products.  III.  Eudolf  Schenck  and  W.  Ea.-sbach 
{Ber.,  1908,  41,  2917— 2925).— Previous  investigations  (Abstr.,  1907, 
ii.  546,  619)  have  shown  that  the  metallurgically  important  reactions  : 
(I)  PbS  +  PbS04  =  2Pb  +  2S02;  (H)  PbS  +  2PbO  =  3Pb  +  SOo,  are 
reversible,  the  equilibrium  being  conditioned  by  a  definite  pressure  of 
the  sulphur  dioxide,  which  is  dependent  oh  the  temperature  only.  In 
addition  to  the  two  temperature-pressure  curves  so  obtained,  a  third 
was  indicated,  the  cause  of  which  forms  the  main  object  of  the  pi-eseut 
investigation.  The  result  shows  that  a  basic  sulphate,  PbSO^.PbO,  is 
formed,  which,  sptting  up  its  own  reversible  reaction,  2[PbSO^,PbO] -t- 
PbS  z::r  7Pb  -l-  5S0o,  accounts  for  the  existence  of  the  third  temperature- 
pressure  curve.  These  three  curves  divide  the  whole  temperature- 
pres^sure  diagram  iuto  four  fields.  The  final  j)iodact  of  all  reactions 
in  the  firsu  field  is  lead  sulphate,  in  the  second  the  basic  sulphate,  and  in 
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the  third  lead  oxide;  these  three  stable  phases  do  not  evolve  sulphur 
dioxide  with  lead  sulphide.  In  the  fourth  field,  no  compound  con- 
taining oxygen  is  stable  with  lead  sulphide,  an  impure  metal  being 
obtained  with  evolution  of  sulphur  dioxide.  These  conclusions  are 
deduced  from  observations  at  temperatures  below  820°  ;  above  this 
temperature,  complications  are  introduced,  owing  to  the  mutual  solu- 
bility of  lead  oxide  and  lead  sulphate. 

The  existence  of  the  basic  sulphate,  PbSO^jPbO,  is  proved  as  follows. 
Mixtures  of  lead  sulphate  and  lead  oxide  in  known  proportions  are 
heated  to  1020°,  and  allowed  to  cool.  The  freezing-point  curve,  con- 
sisting of  many  branches,  indicates  the  existence  of  many  compounds 
of  lead  sulphate  and  lead  oxide  which  do  not  form  mixed  crystals  with 
one  another  or  with  either  of  the  components.  Distinct  maxima  are 
observed  at  two  points  :  (966°,  40%  PbO)  and  951°,  61-5%  PbO)  ;  the 
compositions  of  the  mixture  at  these  points  correspond  with  the 
formulae  PbSO^jPbO  and  PbS04,2PbO  respectively.  The  existence  of 
a  third  basic  sulphate,  PbSO^j-SFbO,  is  indicated  by  the  curve,  which, 
however,  is  only  stable  below  880°  ;  above  this  temperature,  it  passes 
into  PbS04,2PbO.  The  presence  of  these  basic  sulphates  in  the  fused 
masses  containing  40 — 70%  lead  oxide  is  indicated  by  the  appearance 
of  long,  transparent  needles.  The  only  basic  sulphate  giving  in  the 
presence  of  lead  sulphide  and  a  little  lead  a  well-defined  temperature- 
pressure  curve  is  PbS04,PbO,  as  already  mentioned  ;  the  others  react 
too  slowly  for  any  trustworthy  data  to  be  obtained. 

The  following  facts  have  been  observed  during  the  investigation. 
Lead  sulphate  does  not  melt  below  1100°  (compare  Ramsay  and 
Eumorfopoulos,  rhil.  Mag.,  1896,  [v],  41,  360)  ;  an  exact  determina- 
tion cannot  be  made,  owing  to  dissociation  into  sulphur  trioxide. 
Pure  lead  sulphate  shows  a  transition  point  at  850°.  Mixtures  of 
lead  oxide  and  sulphate,  rich  in  the  former,  change  in  volume  at  the 
ordinary  temperature,  the  original  dense  mass  swelling  up  and 
crumbling  to  a  coarse  powder,  in  which  scales  of  lead  oxide  can  be 
detected.  The  force  exerted  during  the  expansion  distorted  the 
containing  platinum  crucible.  C.  S. 

Compounds  of  Lead  with  Nitrous  Acid.  Alberto  Chilksotti 
{Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  173—183,  288—295.  Com- 
pare this  vol.,  ii,  845). — By  measuring  the  E.M.F.  of  cells  consisting 
of  two  lead  electrodes,  one  immer.sed  in  a  solution  of  a  lead  salt  contain- 
ing a  known  concentration  of  lead  ions,  and  the  other  in  a  OliV  lead 
nitrite  solution,  it  is  found  that  the  concentration  of  the  lead  ions  in 
the  latter  is  very  nearly  equal  to  their  concentration  in  a  lead  chloride 
solution  of  corresponding  concentration  (compare  Abegg  and  Labend- 
zinski,  Abstr.,  1904,  ii,  241).  The  lower  conductivity  of  lead  nitrite 
Kohitions,  compared  with  those  of  lead  chloride,  is  hence  due,  not  to  a 
less  degree  of  dissociation  (loc.  cif.),  but  to  a  difference  in  the  mobility 
of  the  complex  ions. 

The  conductivity  of  lead  nitrite  .solutions  undergoes  a  gradual 
increase,  owing  to  deconipositiou  of  the  nitrite  according  to  the 
equation  :  ;{]M.(N()^).^ -i- 2H..()  -  Pl)(N03), -f  2Ph(()H)^-h  4N0  ;  probably 
a  small  amount  of  secondary  decomposition  occurs  with  evolution  of 
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nitrous   oxide.     The   solutions    examined,  after    boiling    and    cooling, 
deposit  nacreous  scales  of  Pb(NO.,)2,Pb(OH)2,H20  or 
Pb(N03,NO;),Pb(OH).;H2b. 

Attempts  to  prepare  a  double  nitrite  of  lead  aud  potassium  by 
mixing  hot  concentrated  solutions  of  lead  acetate  and  potassium 
nitrite  in  various  proportions  led,  in  all  cases,  to  crystalline  com- 
pounds, in  which  the  ratio  Pb  ;  NOg  lies  between  1  :  3  and  1:4;  the 
excess  of  lead  oxide  present  is  due  probably  to  decomposition  of  the 
lead  nitrite. 

By  the  gradual  addition  of  freshly  precipitated  and  washed  lead 
hydroxide  to  a  boiling  30%  solution  of  the  double  nitrite, 

2Pb(N02)2,3KNO,„H20, 
the  author  has  prepared  the  basic  lead  nitrite,  Pb(N02)2,Pb(OH)o,H20, 
which  can  be  obtained  in  the  pui-e,  non-hydrolysed  condition  by  gently 
warming  the  impure  product  with  a  cold  saturated,  crude  solution  of 
the  salt,  and  allowing  to  crystallise.  Under  certain  conditions,  this 
basic  salt  separates  in  the  form  Pb(N09)2,Pb(OH)2.  Study  of  the 
action  of  lead  on  a  lead  nitrate  solution  leads  to  the  confirmation  of 
the  existence  of  the  compound  iPbOjN.^Og.HgO,  prepared  by  Chevreul 
{Ami.  Ghim.,  1812,  83,  72)  and  others.^  T.  H.  P. 

Coagulation  of  Colloidal  Aluminium  Hydroxide  by  Electro- 
lytes. Shin-ichi  KAWAMURA(t/.  Coll.  Sci.  Tokyo,  1908,  25,  viii,  1 — 29). 
— It  has  been  found  possible  to  determine  the  degree  of  coagulation  of 
a  colloidal  solution  of  aluminium  hydroxide,  produced  by  various 
electrolytes,  by  measuring  the  viscosities  of  the  solutions.  The 
general  relations  found  are  not  affected  to  any  marked  degree  by 
the  temperature,  concentration  of  the  colloidal  solution,  or  duration 
of  the  experiment,  and  may  be  summarised  as  follows:  (1)  In  those 
cases  where  coagulation  occurs,  the  relative  viscosity  shows  a  marked 
rise  only  when  the  concentration  of  the  electrolytes  reaches  certain 
values.  From  this  point,  the  viscosity  increases  with  the  increasing 
concentration  of  the  electrolyte  to  a  certain  limit,  and  then  ceases  to 
be  influenced  by  the  further  addition  of  the  electrolyte.  In  some 
cases,  the  degree  of  coagulation  increases  suddenly,  and  in  others,  more 
gradually,  with  the  increasing  concentration  of  the  electrolyte.  (2) 
The  colloidal  solution  of  aluminium  hydroxide  shows  anodic  cata- 
phoresis;  consequently,  in  accordance  with  Hardy's  rule  (compare 
Abstr.,  1899,  ii,  567;  1903,  ii,  469;  1906,  i,  121),  only  anions  are 
found  to  exercise  coagulating  power.  (3)  With  but  few  exceptions, 
the  coagulating  power  of  an  electrolyte  increases  rapidly  with  the 
increasing  valency  of  the  anion  ;  this  is  in  agreement  with  Schulze's 
rule  (compare  Abstr.,  1883,  295).  (4)  The  highest  degree  of  coagula- 
tion produced  by  various  electrolytes  differs  considerably  in  different 
cases,  and  appears  to  be  a  characteristic  of  the  electrolyte. 

W.  H.  G. 

Crystallised  Iron  from  a  Foundry  at  Teschen,  Austria. 
Felix  Cornu  {Centr.  Min.,  1908,  545— 546).— The  crystals  are  about 
3  mm.  across,  and  have  the  form  of  distorted  oatahedra  grouped  along 
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the  three  cubic  axes  (similar  to  the  well-known  skeletal  growths  of 
magnetite).  Anal.  I  of  the  crystals,  and  II  of  the  ground  mass  of 
iron  in  which  they  are  embedded. 

S.  Cu. 

0-30        0-10 

L.  J.  S. 

Nature  of  the  Pseudo-solutions  of  Ferric  Hydroxide.     III. 

Federico  Giolitti  {Gazzetta,  1908,  38,  ii,  252 — 258.  Compare  Abstr., 
1906,  ii,  857). — The  typical  or  stable  ferric  hydroool,  prepared  by 
treating  washed  precipitated  ferric  hydroxide  with  acetic  acid  after 
keeping  it  in  contact  with  water  for  several  months  and  dissolving  in 
water  the  I'esidue  insoluble  in  acetic  acid,  is  either  a  ferric  hydroxide 
containing  less  water  than  the  other  hydrosols  and  the  ordinary 
gelatinous  hydroxide,  or  possibly  anhydrous  ferric  oxide ;  the  latter 
view  is  supported  by  the  comparative  difficulty  with  which  this 
hydrosol  is  dissolved  by  acids.  The  hydrosol  of  Graham,  prepared 
by  dialysis,  also  changes  gradually  into  the  stable  hydrosol. 

T.  H.  P. 

lodopentaraminecobalt  Salts.  Alfred  Werner  {Ber.,  1908, 
41,  3007 — 3015). — The  author  finds  that  the  substances  obtained  by 
Sand  and  Bockmann  (this  vol.,  ii,  44)  by  the  action  of  iodine  on  the 
black  nitrosopentamminecobalt  salts,  to  which  they  ascribe  the 
constitution  ot  a  complex  metal  ammonia  containing  cobalt  atoms 
with  co-ordination  numbei's  7  and  8,  are,  in  reality,  members  of  the 
hitherto  unknown  series  of  iodopentamminecobalt  salts.  For  example, 
the  product  of  the  action  of  iodine  on  black  nitrosopentamminecobalt 
nitrate  is  a  mixture  of  iodope)Uamminecohalt  nitrate, 

[CoI(NH3),](N03)2, 
with    a  little   xantho-nitrate  ;    the  separation  of  the  two  is  effected 
through   the   dichromates.      By    treatment    with    silver    niirate,    the 
former     yields     aquopentamminecobalt     nitrate,    thus     proving     its 
constitution. 

Members  of  the  new  series  are  readily  obtained  by  heating  aquo- 
pentamminecobalt iodide  at  80°.  Water  is  evolved,  and  the  brown 
product,  triturated  with  ammonium  nitrate,  yields  iodopen  tarn  mine- 
cobalt  nitrate.  The  chloride,  bromide,  iodide,  and  dichromate  are 
described ;    they  all  have  a  green  colour.  C.  S. 

Relationships  between  Nickel  and  Hydrogen.  M.  Mayer 
and  V.  Altmayer  {Her.,  1908,  41,  3U62  — 3U74).— The  absorption 
of  hydrogen  by  reduced  nickel  has  been  studied  at  temperatures 
between  .'560°  and  560",  and  at  pressures  between  1/15  and  4/5  of 
an  atmosphere.  The  metal  was  obtained  by  the  same  method  as  was 
used  by  Sieverts  (Abstr.,  1907,  ii,  741),  but  the  conditions  of  absorption 
were  diffei'cnt,  as  only  small  amounts  (2'7  grams)  of  metal  were  used, 
and  eadi  experiment  was  allowed  to  pi-oreed  until  equilibrium  was 
attained.  The  amount  of  gas  absorbed  was  much  greater  than  \\\ 
iSievert's  experiments  ;  thus  at  pressures  between  1/15  and  4/5  of  an 
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atmosphere,  and  a  temperature  ot'  360^,  .1  vol.  of  the  metal  absorbs 
5 '5 — 50  volumes  of  gas.  The  isotherms  representing  the  relationship 
between  the  pressure  of  the  hydrogen  and  the  relative  number  of 
atoms  of  hydrogen  absorbed,  are  straight  lines ;  thus  indicating  that 
Henry's  law  holds  good,  and  that  the  system  nickel-hydrogen  is 
hi  variant. 

The  rapidity  with  which  equilibrium  is  established  varies  consider- 
ably with  the  amount  of  hydrogen  present. 

The  solubility  coefficient,  that  is,  the  ratio  weight  of  absorbed 
hydrogen  in  1  liti'e  of  nickel/ weight  of  hydrogen  in  1  litre  of  the  gas 
volume,  varies  with  the  temperature, 

o60°,  420".  480°.  560'. 

Ratio 297  302  306-4  2991 

J.  J.  s. 

Decomposition  of  Chromic  Acid  by  Hydrogen  Peroxide 
Ernst  H.  Riesenfeld  and  Alfred  Wesch  {Ber.,  1908,  41, 
2826—2835.  Compare  Abstr.,  1905,  ii,  825).— The  decomposition 
of  chromic  acid  by  hydrogen  peroxide  was  measured  in  presence  of  a 
varying  excess  of  chromic  acid.  In  spite  of  an  excess  of  from  one  to 
one  hundred  times  the  theoretical,  the  amount  of  oxygen  evolved 
remained  constant,  averaging  1*94  atoms  per  molecule  of  hydrogen 
peroxide.  Decomposition  of  chromic  acid  in  presence  of  excess  of 
hydrogen  peroxide  and  increasing  amounts  of  sulphuric  acid  showed 
that  up  to  a  certain  point  the  reaction  remained  unchanged,  1  atom 
of  chromium  corresponding  with  about  4*7  atoms  of  oxygen.  Above 
2*5iV  acid,  a  strength  known  to  react  with  hydrogen  peroxide  to 
form  Caro's  acid,  more  oxygen  than  5  atoms  is  evolved,  due  to  a 
decomposition  of  the  Caro's  acid  in  presence  of  chromic  salts.  When 
the  same  change  is  studied  in  presence  of  excess  of  chromic  acid,  it  is 
found  to  be  far  less  dependent  on  the  amount  of  sulphuric  acid. 
Above  2'5iV,  Caro's  acid  is  formed  as  before,  with  the  result 
that  slightly  loss  hydrogen  peroxide  is  available,  and  accordingly  less 
oxygen  than  2  atoms  is  liberated.  The  concentration  of  the  sulphuric 
acid  when  chromic  acid  solution  is  dropped  into  hydrogen  peroxide 
is  thus  without  influence,  and  perchromic  acid,  HgCrOg,  is  formed  ; 
likewise,  when  hydrogen  peroxide  is  dropped  into  excess  of  a  mixture 
of  potassium  dichromate  and  sulphuric  acid,  the  excess  of  chromic  acid 
is  without  influence. 

Spitalsky's  views  (Abstr.,  1907,  ii,  338,  942)  are  adversely 
criticised.  E.  F.  A. 

Preparation  of  Uranium.     Federico  Giolitti  and  G.  Tavanti 

{Gazzetta,  1908,  38,  ii,  239—251). — The  authors  have  investigated  the 
various  methods  of  preparing  uranium. 

The  "  pure  uranyl  acetate  "  of  Kahlbaum  or  Merck  is,  in  reality,  a 
double  sodium  uranyl  acetate,  U02(OAc)2,NaOAc,2H20,  which,  on 
ignition,  yields  sodium  pyrouranate,  NaoTJoOr,  as  sole  product ;  the 
latter  is  also  obtained  by  igniting  other  uranyl  salts  of  volatile  acids 
containing  salts  of  the  alkali  metals.     When  sodium  pyrouranate  is 
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heated  to  redness  in  a  current  of  hydrogen,  it  is  reduced  according  to 
the  following  equation:  NagUgO^  +  2H2  =  2NaOH  + 2UO2  + H2O,  but 
it  is  found  to  be  impossible  to  remove  the  sodium  hydroxide  by  washing 
with  water. 

The  oxide,  XJ30g,  can  be  obtained  pure  as  follows  :  A  solution  of 
sodium  uranyl  acetate  (100  grams)  in  a  mixture  of  water  (4  litres) 
and  hydrochloric  acid  (50  c.c.)  is  precipitated  by  means  of  concen- 
trated ammonia  solution  (300  c.c),  the  precipitate  being  washed  ten 
times  by  decantation  with  8 — 10  litres  of  2%  ammonium  chloride 
solution.  The  precipita^^e  is  then  re-dissolved  in  hydrochloric  acid, 
precipitated  by  means  of  ammonia  solution,  and  v/ashed  as  before, 
these  operations  being  afterwards  repeated  a  third  time.  On  calcining 
the  final  precipitate,  pui'e  UgOg,  free  from  alkali,  is  obtained. 

When  a  mixture  of  this  oxide  with  excess  of  powdered  aluminium 
is  thrown  on  to  the  surface  of  fused  aluminium  maintained  at  a  vivid 
red  heat,  not  alloys  of  aluminium  and  uranium,  mixed  with  alumina 
as  stated  by  Moissan  (Abstr.,  1906,  ii,  601),  but  a  mixture  of  uranous 
oxide,  alumina,  and  aluminium  are  obtained.  When,  however,  a 
mixture  of  ferric  oxide  with  10%  of  the  oxide,  UgOg,  is  intimately 
mixed  with  more  than  suificient  aluminium  filings  to  reduce  both 
the  oxides,  and  the  reaction  started  by  means  of  barium  peroxide 
and  aluminium,  the  oxide  of  uranium  is  reduced  to  metallic  uranium. 

T.  H.  P. 

New  Element  in  Thorianite.  Masataka  Ogawa  (/.  Coll.  Sci. 
Tokyo,  1908,  25,  xv,  1  — 11). — A  new  element,  which  it  is  proposed 
to  name  riipponium  (Np),  has  been  isolated  from  thorianite,  reinite, 
and  molybdenite.  Its  equivalent  weight  is  about  50  and  atomic 
weight  about  100,  so  that  this  element  probably  fills  the  gap  between 
molybdenum  and  ruthenium.  Two  oxides  of  the  element  appear  to 
f'xist ;  the  higher  oxide  is  an  acidic  oxide,  and  is  reduced  by  zmc  and 
hydrochloric  acid  to  the  basic  oxide  ;  the  latter  oxide,  which  in  the 
ordinary  course  of  analysis  accompanies  aluminium  oxide,  is  separated 
from  this  by  conversion  into  a  ditficultly  volatile  chloride  by  heating 
in  a  current  of  chlorine  and  carbon  tetrachloride  vapour.  The 
anhydrous  chloride  so  formed  dissolves  in  water  to  a  pale  green 
solution,  and  gives  a  characteristic  line,  having  a  wave-length  of  4882, 
together  with  two  other  feebler  lines,  in  the  greenish-blue  part  ot"  the 
spectrum.  The  hydroxide,  precipitated  by  ammonia  in  the  presence  of 
ammonium  chloride,  is  almost  white  with  a  pale  yellow  tinge,  and 
dissolves  in  alkalis;  it  becomes  nearly  black  when  dried  at  100°. 
Tlie  ignited  oxide  is  brown,  and  is  insoluble  in  acids.  The  yellowish- 
green  solution  of  the  hydroxide  in  hydrochloric  acid  gives  a  brown 
precipitate  when  boiled  with  sodium  thiosulphate,  and  a  greenish- 
black  precipitate  with  ammonium  sulphide.  A  solution  of  the  chloride 
acidified  with  acetic  acid  gives  a  yellowish-brown  precipitate  with 
potassium  chromate.  A  brown  precipitate  is  ol)tained  by  passing 
carbon  dioxide  into  a  solution  of  the  green  mass  formed  by  fusing 
the  oxide  with  sodium  carboniito  and  potassium  nitrate  ;  it  dissolves 
readily  in  dilute  hydrochloric  acid.  'J'he  aqueous  solution  of  the  fused 
mass   does    not    yield    a    precipitate    with    ammonia    or   ammonium 
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bulphide,  but  the  addition  of  acid  to  the  solution  containing  ammonium 
sulphide  produces  a  brown  precipitate.  W.  H.  G. 

New  Element  Allied  to  Molybdenum.  Masataka  Ogawa 
{J.  Coll.  Sci.  Tokyo,  1908,  25,  xvi,  1—13).— Both  molybdenite  and 
thorianite  contain  a  new  element,  closely  allied  to  molybdenum,  which 
is  probably  identical  with  the  new  tin-group  element  recently  described 
by  Miss  Evans  (Trans.,  1908,  93,  666).  The  equivalent  of  the  element 
is  about  16'7.  It  appears  to  form  two  oxides ;  the  higher  oxide 
resembles  molybdenum  trioxide,  and  yields  barium,  lead,  and  silver 
salts  similar  to  the  corresponding  molybdates  ;  the  merciirous  salt, 
however,  forms  golden-yellow  crystals  ;  the  hydrated  lower  oxide  {1} 
has  a  gx'aphitic  appearance,  and  is  insoluble  in  hot  dilute  hydro- 
chloric acid.  The  oxides  are  reduced  by  hydrogen  to  the  metal,  which 
is  non-fusible  at  a  red  heat ;  it  burns  brilliantly  in  the  air,  forming 
the  higher  oxide.  The  new  element  differs  from  molybdenum  in  that 
it  is  soluble  in  hot  concentrated  hydrochloric  acid,  and  gives  no  colour 
reaction  when  its  higher  oxide  is  reduced  with  zinc  and  hydrochloric 
acid,  either  in  the  presence  or  absence  of  potassium  thiooyanate. 
■  Thorianite  appears  to  contain,  in  addition  to  this  new  element  and 
nipponium  (compare  preceding  abstract),  yet  another  new  element, 
the  oxide  of  which  is  radioactive,  and  dissolves  in  nitric  acid  to  a 
bluish-green  solution.  W.  H.  G. 

A  New  Form  of  "Tin  Plague."  Eudolp  von  Hasslinger 
{MonatsL,  1908,  29,  787—790.  Compare  Cohen,  Abstr.,  1900,  ii, 
212  ;  this  vol.,  ii,  858). — A  tinned  iron  vessel,  which  had  been  for 
two  years  at  16 — 45°,  showed  a  crystalline,  brittle  surface.  Other 
masses  of  tin,  inoculated  with  small  portions  of  the  crystalline  tin, 
underwent  the  same  change,  the  area  affected  increasing  in  diameter 
3  to  5  mm.  daily.  No  difference  between  experiments  at  7°,  19°, 
and  37°  could  be  noted.  When  tin-foil  was  inoculated,  the  change 
extended  through  the  thickness  of  the  foil.  The  crystalline  tin 
preserves  its  appearance  up  to  near  the  melting  point,  but  becomes 
normal  after  melting  and  again  solidifying.  C.  H.  D. 

Reduction  of  Vanadic  Acid  by  Potassium  Iodide.  T. 
Warynski  and  B.  Mdivani  {Chem.  Zentr.,  1908,  ii,  763;  from  Mon. 
ScL,  1908,  22,  [ii],  527—528). — With  the  object  of  ascertaining 
whether  the  reducing  power  of  potassium  iodide  in  an  acid  medium  is 
dependent  on  the  electrolytic  dissociation  of  the  acid  employed, 
compai'able  tests  have  been  made,  using  acetic  acid  and  mono-,  di-, 
and  tri-chloroacetic  acids.  It  is  found  that  reduction  is  effected 
most  readily  in  the  presence  of  trichloroacetic  acid,  and  least  readily 
in  presence  of  acetic  acid.  With  trichloroacetic  acid,  the  reduction 
proceeds  quantitatively  to  the  tetroxide,  and  admits  of  the  estimation 
of  vanadic  acid  by  this  method.  J-  ^-  E- 

The  Series  Sodium  Thioantimonate,  Sodium  Thiosulphate, 
and  Water.  A.  D.  Donk  {Chem.  Weekblad,  1908,  5,  767— 771).— From 
mixtures  of  sodium  thioantimonate  and  sodium  thiosulphate  in  aqueous 
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solution  at  0°  and  30°,  the  following  hydrated  salts  have  been  isolated  : 
Na.,SbS^,9H.,0  ;  NagSbiS^.DH.O.NagSg^^.SHaO  ;  Na28.,O3,5H,0. 

A.  J.  W. 

Passivity  of  Platinum.  Rudolf  Ruer  {Zeitsch.  Elektrochem., 
1908,  14,  633—634.  Compare  this  vol.,  ii,  601).— Two  platinum 
anodes  in  series  were  placed  in  6%  and  50%  sulphuric  acid  respectively; 
after  twelve  hours  their  positions  were  interchanged,  and  this  was 
continued  for  seven  days;  each  anode  lost  07  mg.  When  the  anodes 
were  not  moved,  they  each  lost  O'l  mg.  In  the  first  experiment,  the 
cathode  in  the  50%  acid  ^i'-ined  1*1  mg. ;  hence  the  coating  formed  in  the 
6%  acid  dissolves  in  the  strong  acid.  If  an  invisible  skin  of  oxide  forms 
on  an  anode  in  the  strong  acid,  it  is  therefore  not  the  same  oxide  as 
that  produced  in  the  weak  acid.  T.  E. 


Mineralogical    Chemistry. 


Coloration  of  Minerals.  Karl  Simon  {Jahrb.  Min.,  1908, 
BeiL-Bd.,  26,  249 — 295).— A  review  is  given  of  the  literature,  and 
experiments  made  on  the  coloration  of  zircon,  amethyst,  smoky-quartz, 
tourmaline,  and  topaz.  These  minerals  are  all  decolorised  when 
strongly  heated  in  an  atmosphere  of  either  hydrogen  or  oxygen,  and  the 
temperature  at  which  the  colour  is  lost  depends  to  some  extent  on  the 
size  of  the  fragments.  The  colour  is  restored  on  exposing  the  mineral 
to  sunlight,  or  to  the  emanations  of  radium.  The  colouring  matter  is 
in  each  case  probably  inorganic,  but  its  exact  uature  is  unknown. 

I..  J.  S. 

Relations    between   Quartz,    Chalcedony,  and    Opal.     Hans 

Leitmeieu  {Centr.  Min.,  1908,  632 — 63t<). — The  following  minerals, 
in  a  state  of  moderately  fine  powder,  were  heated  with  a  50%  solution 
of  potassium  hydroxide  at  80'  for  five  hours  ;  the  residue  was  washed 
with  a  50%  solution  of  potassium  hydroxide  before  being  washed  with 
water  (otherwise  some  of  the  dissi>lvud  silica  is  le-precipitated),  and 
tlie  amount  of  silica  in  solution  was  determined  : 

W:iUt  Water 

lost             lost  on  Silica 

S]i.  f,'r.          at  i)0^  ignition,  (lissolviul. 

Quartz  from  Rauris   'J(il3              —  (0"22  %)  723  % 

Clialcudony  from  Wcitendoif  2-008               —              1-50  '  76-02 

,,               ,,         ,,     (li'.liydratoil       —                 —                —  53"10 

Chalcedony  from  Faroe 2-.'.')l             010%         r02  42-30 

Cacholong       ,,         ,.    2-870             0-2.^>  '  \-'.\:^  .'■>4-49 

Opal  (liyalitfi)  from  Holicmia    2-177              0-31  3-04  fiQ-QB 

Opal  (precious),  Mew  Soutii  Wales     2-121              2-40  G  23  lOQ-OO 

,,              ,,              ,,      dehydrated        —                  —                 —  8234 

Hot  water  ariting  for  twelve  hours  on  precious  opal  gelatinises  the 
surface   and    dissolves    0*22%.      It    is   coiu-luded  that  chalcedony  and 
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quartz  ore  varieties  of  the  same  mineral  species,  and  that  chalc^edony 
does  not  contain  any  admixed  opal.  ]>.  J.  S. 


The  Reversible  Alteration  of  Cryolite.  Felix  Cornu  (Centr. 
3fin.,  1908,  546— 547).— R.  Karken  (Centr.  Min.,  1908,  38)  has 
observed  the  change  of  monoclinic  cryolite  to  a  cubic  modification 
at  a  temperature  of  550 — 570^.  The  suggestion  is  made  that  this 
cubic  modification  (Na^jAloFj,)  is  isomorphous  with  cryolithionite 
(LigNagAloFjo)  (Abstr.,  1904,  ii,  347).  L.  J.  S. 

Origin  of  the  Boric  Acid  in  the  Soflaoni  of  Tuscany. 
Giovanni  D'Achiardi  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii, 
238 — 239). — A  reply  to  Nasini  (compare  this  vol.,  ii,  862). 

T.  H.  P. 

Manganese  and  Iron  Minerals  from  the  Crystalline  Schists 
of  Bro^teni,  Roumania.  Vasile  C.  Butureanu  (Ann.  Sci.  l/nw. 
Jassy,  1908,  5,  87— 108).— Fifteen  analyses'are  given  of  "  brostenite  " 
(Abstr.,  1901,  ii,  26) ;  they  exhibit  wide  variations,  indicating  that 
the  material  is  not  homogeneous.  Analyses  are  also  given  of  wad,  and 
a  manganese  and  iron  cai-bonate.  1^'  J-  ^^ 

Vorobyevite  and  the  Chemical  Structure  of  Beryls. 
Wladimir  I.  Vernadsky  (Bull.  Acad.  Sci.  Petersburg,  1908, 
975 — 976).— The  author  describes  a  beryl  containing  cffi«ium,  to  which 
he  gives  the  name  vorobyevite.  From  the  best  published  analyses, 
the  conclusion  is  drawn  that  the  beryls  constitute  a  class  of  minerals 
by  themselves.  Various  members  of  this  class  are  known,  having 
the  composition  :  p-G\A].,^iO^.„qA,  where  A  is  GlH^SiO^,  GlSiOaC?), 
Cs.^Si03,  LigSiOg,  or  NaoSlOg.  "  In  beryls  not  containing  alkali  metals, 
the  compound  2GlAl2Sr^Oio(GlSi03)4(GlH2SiO,)  predominates.  Voro- 
byevite contains  4-65 — 10"4%  of  a  caesium  compound  of  the  type 
GiAl<,Si40io(GlH3SiOJ(Cs.3Si03).  T.  H.  P. 

Analysis  of  the  Microcline  from  the  Pegmatites  of 
Mesvres.  Philippe  Barrier  [Bull.  Soc.  chim.,  1908,  [iv],  3, 
821— 822).— The  pegmatites  of  the  Mesvres  valley  contain  a 
beautiful  slightly  translucent,  laminated,  milk-white,  or  pink  micro- 
cline. The  author  has  analysed  specimens  of  this  mineral  collected 
at  Mesvres,  and  obtained  the  following  results.  An  analysis  by 
Damour  of  specimens  of  the  same  microcline  found  at  Broye  is  given 
for  comparison  : 


H. 


I. 
II. 

Mesvres  .. 

SiO.,. 
..      66-12 
..     66-13 

AW,. 
19-11 
19-09 

K.,0. 

10-54 
10-62 

Na.0. 

4-12 
4  12 

Total. 
99-93 
99 -96 

III. 

Bioye     .... 

.       64-80 

19-90 

12-11 

2-10 

98-91 
E. 
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Analysis  of  the  Christianite  of  Simiouse.     Philippe  Barbier 

{Bull.  Sue.  chim.,  1908,  [iv],  3,  822— 823).— The  cavities  in  a  basalt 
of  Mt.  Simiouse,  near  Montbrison,  contain  microscopic  crystals  of 
christianite  and  other  minerals.     The  christianite  gave  on  analysis  : 


Loss  on 

SiOo. 

AlA- 

CaO. 

K2O. 

Na^O. 

BaO.MgO. 

ignition. 

Total 

52-10 

18-33 

4-96 

6-89 

1-12 

traces 

16-55 

99-95 

This  mineral  thus  corresponds  closely  with  the  formula 
Si,Oi4Al2(K,Ca,)  +  5H2O. 


E.  H. 


Aloisiite  :  a  New  Hydrosilicate  from  the  Tufa  of  Port  Portal 
(Uganda).  Luigi  Colomba.  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii, 
233 — 238). — The  silicate  coutained  in  the  tufa  of  Fort  Portal  is  of  a 
type  extremely  poor  in  silica,  and  after  deducting  admixed  calcium 
carbonate  and  gangue,  has  the  following  composition  : 


SiO^. 

FeO. 

CaO. 

MgO. 

Na^O. 

H„0. 

Total. 

24-52 

20-56 

26-50 

11-08 

9-96 

6-95 

99-57 

These  numbers  correspond  approximately  with  the  formula 
(R",R'2)SiO,;,  where  R"0  is  CaO,  FeO,  MgO,  and  R'^O  is  NagO.H.p. 
The  author  gives  to  this  silicate  the  name  aloisiite ;  it  occurs  also  in 
an  altered  form  in  the  tufa.  T.  H.  P. 

Formation  of  Kaolin.  Otto  Hahnel  (J.pr.  Chem.,  1908,  [ii],  78, 
280—294). — Analyses  of  a  fresh  (I),  an  effloresced  (IE),  and  a  half- 
kaolinised  porphyrite  show  that  the  processes  of  efflorescence  and 
kaolinisation  are  not  identical  : 


SiOa. 

Al.Ps. 

Fe.p^. 

MgO. 

CaO. 

K.,0. 

NajO. 

HoO. 

T. 

72-9 

15-4 

2-89 

— 

0-41 

4-40 

5-11 

0  -5    per  cent 

II. 

70-98 

15-50 

3-21 

traces 

0-72 

4-70 

5-01 

2-21    ,,      ,, 

II. 

75-0 

18-72 

1-2 

— 

0-2 

2-31 

2-78 

1-03   ,,      ,, 

On  the  other  hand,  the  fresh  decomposition  products  of  a  granite 
from  under  humus  at  Schierke  closely  resembles  crude  kaolin.  The 
moors  must,  therefore,  be  credited  with  a  kaolinisiog  power.     G.  Y. 

Calcium  Sulphide  (Oldhamite)  in  the  Allegan  Meteorite. 
Wirt  Tassin  (Proc.  (AS.  National  Museum,  1908,  34,  433—434). — 
Certain  portions  of  this  meteoric  stone  when  treated  with  acid  were 
noticed  to  evolve  a  considerable  amount  of  hydrogen  sulphide,  and  an 
analysis  of  the  fine  powder,  freed  from  magnetic  particles,  showed  the 
pre.sence  of  16-60%  CaS  in  an  oliviue-enstatite  mixture.  This  con- 
stituent could  not  be  detected  on  a  microscopical  examination  of  the 
stone,  and  it  appears  to  bo  present  in  a  finely  divided  state  in  the 
ground  mass.  L.  J.  S. 

Meteoric  Chromites.  Wirt  Tassin  {Proc.  U.S.  National  Museum, 
1908,  34,  685 — 69U). — Small  quantities  of    chromite  are  present  in 


AIA-      Fe,0,. 

FeO. 

MgO. 

SiO. 

—            — 

33  00 

0-40 

0-50 

9-95           — 

18  97 

5-06 

— 

9-85           — 

17-97 

4-96 

1-38 

5-30            — 

26-30 

5-00 

— 

1-96           — 

30-46 

6-70 

— 

2-98            — 

29-64 

2-42 

— 

12-38            — 

27-60 

4-00 

— 

trace         10-20 

29-92 

trace 

— 

—          65-25 
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most  meteorites  ;  in  stones  and  stony  irons  rarely  as  much  as  3%,  and 
usually  less  than  1%,  whilst  in  irons  there  is  generally  less  than  0-01%. 
The  following  nine  analyses  were  made  on  material  isolated  from  the 
meteorites  named,  and  eight  eai-lier  analyses  of  meteoric  chromites 
are  quoted. 

Cr,03 

I.  Admire 6549 

II.   Mount  Vernon    65-01 

III.  ,,  ,,         64-91 

IV.  Canyon  Diablo    63-40 

V.  Marjalahti  6139 

VI.   Henderson ville  56  73 

VII.   Allegan    56-70 

VIII.  Admire     56-49 

IX.  Canyon  Diablo    5  20 

*    r 

From  the  Admire  pallasite,  I  was  of  small,  non-magnetic,  jet-black 
grains  with  a  brilliant  lustre  ;  and  VIII,  of  bluish-brown,  magnetic 
particles  with  a  dull  lustre,  isolated  from  the  metallic  portion  of  the 
meteorite.  II,  from  the  metallic  portion  of  the  Mount  Vernon 
pallasite,  had  the  form  of  relatively  large  (1  mm.  across)  octahedra 
with  black  colour  and  brilliant  metallic  lustre,  D  4-49  ;  whilst  III  had 
the  form  of  minute,  rounded  grains,  frequently  enclosed  in  the  olivine, 
and  was  brownish-black  with  a  resinous  lustre.  IV,  from  the  Canyon 
Diablo  iron,  had  the  form  of  small  octahedra  and  rounded  grains, 
was  jet-black  with  brilliant  lustre,  and  non-magnetic  ;  IX,  from  the 
same  iron,  was  in  rounded  grains,  with  bluish-black  colour  and  dull 
lustre,  and  was  strongly  magnetic,  being  really  a  chromiferous 
magnetite. 

Only  the  first  of  these  analyses  approximates  to  the  typical  chromite 
formula,  FeO,Cr202 ;  the  others  contain  variable  amounts  of  alumina 
and  magnesia,  but  are  of  the  type  IlO,R203.  L.  J.  S, 


Physiological   Chemistry. 


The  Total  Sugar  of  the  Blood.  Eaphael  Lepine  and  Boulud 
{Compt.  rend.,  1908,  147,  226— 228).— The  total  amount  of  the  reducing 
sugar  of  the  blood  can  be  ascertained  by  hydrolysing  the  clot  with 
hydrofluoric  acid,  and  adding  the  amount  of  reducing  substance  thus 
obtained  to  that  in  the  filtrate  from  the  clot.  S.  B.  S. 

The  Occurrence  of  Proteose  in  Blood  and  Urine.  L.  Borchardt 
{Zeitsch.  physiol.  Chem.,  1908,  57,  305— 312).— If  elastin  is  given  in 
the  food  in  fairly  large  amounts  to  dogs,  a  proteose  (hemielastin)  can 
be  detected  in  the  blood,  and  this  is  excreted  by  the  kidneys  and  found 
in  the  urine.  W.  D.  H. 

VOL.  xciv.  ii.  65 
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B^atty  Degeneration  in  the  Blood.  Samuel  G.  Shattock  and 
Leonard  S.  Dudgeon  {Trans.  Path.  Soc.  London,  1907,  58,  227 — 255). 
— In  preparations  of  blood  corpuscles  hardened  in  formaldehyde,  and 
stained  with  Scarlet  [?  Scarlet  R],  it  is  contended  that  stained  particles 
in  the  leucocytes  in  vai'ious  cases  of  disease  indicate  the  occurrence 
of  fatty  degeneration.  W.  D,  H. 

Estimation    of    Catalases    and    Oxydases    in    Blood.      II. 

Walther  Lob  and  Paul  Mulzer  {Biochem.  Zeitsch.,  1908,  13, 
475 — 495.) — The  rate  of  oxygen  evolution  was  estimated  both  by  the 
volume  and  pressure  methods  already  discribed  (this  vol.,  ii,  999). 
The  rate  of  reaction  depends  on  the  quantity  of  blood  added.  The 
curves  representing  the  rate  of  gas  evolution  show  with  small 
quantities  of  blood  a  gradual  rise.  In  the  presence  of  lai^ger 
quantities,  the  gradual  rise  is  preceded  by  a  sharper  one.  The 
velocity  constant  is  not  the  same  as  that  of  the  hsemase  studied  by 
Senter,  and,  from  the  complexity  of  the  reaction,  it  is  possible  that 
more  than  one  enzyme  takes  part  in  the  reaction.  The  rate  of 
action  varies  with  the  blood  of  different  animals  (rabbits).  The 
action  of  various  oxygen  depolarisers  was  studied.  Benzidine,  form- 
aldehyde, and  salicylic  acid  are  readily  oxidised,  but  not  alcohol. 

S.  B.  S. 

The  Regulation  of  the  Physico-chemical  Properties  of  the 
Blood  after  Injection  of  Different  Solutions.  Giuseppe  Buglia 
{Biochem.  Zeitsch.,  1908,  13,  400 — 439). — Hypertonic,  isotonic,  and 
hypotonic  saline  and  sucrose  solutions  were  injected  into  dogs,  and 
certain  quantities  of  blood  were  withdrawn  from  the  animals  both 
before  and  at  different  intervals  after  the  injections.  Determinations 
were  made  of  the  conductivity  and  viscosity  of  the  serum,  the 
molecular  concentration  of  the  defibrinated  blood  (by  lowering  of 
freezing-point  method),  and  the  volume  of  the  corpuscles  (by  the 
hiematocrite).  Injections  of  hypertonic  sodium  chloride  solutions 
were  found  to  increase  the  molecular  concentration  of  the  blood  and 
conductivity  of  the  serum  over  a  relatively  long  period,  whereas  they 
caused  only  a  very  temporary  dilution  of  the  blood  volume.  The 
changes  produced  by  hypertonic  sucrose  solutions  were  only  of 
temporary  character,  and  disappeared  much  more  quickly  than  those 
produced  by  sodium  chloride.  Isotonic  solutions  produced  but  slight 
changes,  and  so  also  did  strongly  hypotonic  solutions,  when  the  volume 
of  the  injected  liquid  and  the  rate  of  injection  were  not  great.  If, 
however,  the  quantity  of  the  fluid  and  the  rate  of  injection  is 
sufficiently  great  to  produce  marked  changes  in  the  blood  elements, 
then  the  physico-chemical  changes  are  demonstrable.  S.  B.  S. 

The  Influence  of  Alkaline  Ferro-  and  Perri-cyanides  on 
Blood-coagulation.  J.  Lauuuiek  des  Banoels  {Compt.  rend.,  1908, 
147,  2(30 — 2G8). — Both  potassium  ferro-  and  feni-cyauides  have  a 
marked  inhibitory  action  on  the  coagulation  of  the  blood  and  of 
tihrinogen  solutions,  the  latter  acting  more  powerfully  than  the  former, 
altliough  it  gives  no  precipitate  with  soluble  calcium  salts,  whereas  the 
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former  does.  It  is  suggested  that  multivalent  negative  ions  inhibit 
the  coagulation  of  negative  colloids.  S.  B.  S. 

Hsemolytic     Poisons,     especially    Bile    Salts    and     Soaps. 

F.  Neufeld  and  Handel  {Chem.  Zentr.,  1908,  ii,  891 — 892;  from 
Arh.  Kais.  Gesundh.  Amt.,  1908,  28,  572— 584).— This  i3  a  study  of 
the  corpuscle-dissolving  action  of  sodium  taurocholate,  soaps,  and 
potassium  hydroxide  in  comparison  with  other  blood  poisons,  also  of  the 
action  of  hsemolytic  agents  on  lipoids  and  proteins,  so  that  their  action 
on  the  cell-membrane  and  their  destructive  action  on  the  whole 
corpuscle  may  be  distinguished.  Lecithin  is  soluble  in  a  10%  solution 
of  sodium  taurocholate,  but  not  in  normal  potassium  hydroxide,  or  in 
a  1%  solution  of  an  oleate.  Cholesterol  crystals  are  soluble  in  none  of 
these  solutions,  nor  in  sapotoxin.  The  taurocholate  dissolves  protein. 
In  emulsions  of  olive  oil  in  physiological  salt  solution,  partly  with 
lecithin  and  partly  with  egg-white,  the  addition  of  sodium  taurocholate 
produces  the  liberation  of  fat,  and  the  solution  of  lecithin  and  protein  ; 
the  other  materials  used  do  not  produce  this  effect. 

In  high  concentrations,  sodium  taurocholate  produces  in  the 
blood  of  sheep,  goat,  and  ox  an  inhibition  of  htemolysis,  which  in 
lower  concentration  rises  as  the  concentration  increases  to  an 
optimum.  These  three  sorts  of  blood  are  peculiar  in  that  they  are 
refractory  to  pure  cobra  venom  ;  the  venom  acts  hsemolytically  in  the 
presence  of  lecithin.  Other  kinds  of  blood  (guinea-pig,  horse,  hen) 
never  show  any  inhibition  unless  physiological  salt  solution  is  i-eplaced 
by  an  isotonic  solution  of  sucrose. 

Sodium  taurocholate  and  a  series  of  other  hsemolytic  agents  are 
capable  of  uniting  with  complement,  but  this  is  not  the  case  with  all 
blood  poisons ;  it  depends  on  what  constituent  of  the  stroma  or  serum 
the  poison  is  united  to.  In  the  case  of  sapotoxin,  there  is,  for  instance, 
no  union  with  complement.  The  destruction  of  pneumococci  by  bile 
salts  is  also  described,  so  also  is  "phagocytosis  by  emulsified  fat 
droplets  and  the  influence  of  specific  anti-sera  thereon." 

W.  D.  H. 

Haemolysis.  Lto  von  Liebermann  {Biochem.  Zeitsch.,  1908,  13, 
363—364.  Compare  Abstr.,  1907,  ii,  973).— In  order  to  produce 
haemolysis  of  the  corpuscles  of  pig's  blood,  0-05  c.c.  of  pure  oleic  acid, 
and  not  oleic  acid  emulsion,  as  stated  in  the  previous  paper,  should  be 
added  to  10  c.c.  of  pig's  serum.  There  is  also  an  error  in  the  same 
place,  as  to  the  order  in  which  different  substances  should  be  added  to 
produce  haemolysis.  S.  B.  S. 

Bactericidal  Action  of  Normal  Serum.  Egbert  Muir  and 
Carl  Hamilton  Browning  (J.  Pathol.  BacterioL,  1908,  13,  76 — 91). — 
A  distinction  is  drawn  between  absorption  of  complement  by  bacteria 
and  the  bactericidal  effect  which  may  follow.  Treatment  of  a  normal 
serum  with  increasing  amounts  of  a  dead  emulsion  of  a  b;icterium 
usually  produces  first  a  diminution  of  its  bactericidal  action  on  that 
bacterium,  then  for  that  on  other  bacteria,  and  finally  a  diminution  of 
the  hsemolytic  complement.     This  shows  there  is  in  serum  a  substance 
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(bacteriophilic  complement)  with  an  affinity  for  bacteria  in  general.  If 
the  bactericidal  action  has  been  reduced  as  indicated  above,  it  can 
be  more  than  restored  by  adding  a  little  of  the  homologous  immune 
substance.  W.  D.  H, 

Digestion  of  Fat.  III.  S.  A.  Levites  (Zeitsch.  jjhysiol.  Chem.,  1908, 
57,  46—48.  Compare  Abstr.,  1907,  ii,  891) — The  glycerol  constituent 
of  fat  is  rapidly  absorbed.  Absorption  begins  in  the  duodenum,  and  is 
completed  in  the  neighbourhood  of  the  caecum.  In  the  estimation  of 
glycerol  in  the  intestiixdl  contents,  the  method  of  Shukoff  and 
Schestakoff,  which  depends  on  the  solubility  of  glycerol  in  acetone, 
gives  results  which  are  too  high.  Lewkowitsch's  acetin  method  is 
better.  W.  D.  H. 

Nutritive  Value  of  Plant  Amides.  Ernst  Schulze  {Zeitsch. 
physiol.  Chem.,  1908,  57,  67 — 73). — A  critical  review  of  the  difference 
of  opinion  which  has  arisen  between  Lehmann,  on  the  one  hand,  and 
Morgen  and  Henriques  and  Hansen,  on  the  other,  with  reference  to  the 
nutritive  value  of  asparagine  and  similar  amides.  W.  D.  H. 

Ferments  of  Nuclein  Metabolism.  Alfred  Schittenhelm 
{Zeitsch.  physiol.  Chem.,  1908,  57,  21 — 27.  Compare  Abstr.,  1907,  ii, 
109,  564), — Previous  work  by  the  author  (and  by  W.  Jones)  has 
shown  that  the  formation  of  uric  acid  from  nuclein  is  due  to  a 
succession  of  ferment  actions.  It  is  now  shown  that  these  ferments 
can  be  precipitated  from  organ-extracts  by  alcohol  or  by  ammonium 
sulphate,  and  these  ferments,  when  acting  on  pure  guanine,  resolve  it 
quantitatively  into  uric  acid ;  under  favourable  conditions,  the  time 
may  be  as  short  as  one  to  two  hours.  Bacterial  action,  which  some 
authors  lay  stress  on,  is  not  the  cause  of  the  change.  W.  D.  H. 

Chemistry  of  Digestion.  XXVI.  The  Behaviour  of 
Different  Proteins  in  the  Stomach  and  Upper  Duodenum  of 
the  Dog.  E.  S.  London  and  W.  W.  Polowzowa  {Zeitsch.  physiol. 
Chem.,  1908,  57,  113—130.  Compare  this  vol.,  ii,  870).— Various 
proteins  of  animal  and  vegetable  origin  are  not  absorbed  in  the 
stomach.  Proteins  from  serum  and  egg-white  are  difficult  of  digestion 
in  the  stomach,  but  most  others  are  rendered  soluble  to  the  extent  of 
78%,  the  proportion  between  proteoses,  peptones,  and  residual  sub- 
stances being  59*3,  32-9,  7"8.  The  juices  in  the  lir.st  part  of  the 
duodenum  act  immediately  on  the  soluble  products  of  gastric  digestion, 
resolving  them  into  ultimate  cleavage  products,  whereas  the  un- 
dissolved substances  in  the  chyme  are  not  attacked  for  some  time. 
The  first  6  or  7  centimetres  of  the  duodenum  absorb  about  6%  of  the 
protein.  W.  D.  H. 

Absorption  of  Protein.  Kornel  von  Korosy  {Zeitsch.  physiol. 
Chew.,  1908,  57,  267—287). — The  view  is  advanced  that  the  cleavage 
products  of  protein  digestion  cannot  be  detected  in  tiie  circulating 
blood  ;  the  percentage  of  protein  in  the  blood  is,  however,  increased, 
although  whether  protein  synthesis  occurs  in  the  intestinal  wall  or  iu 
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the  blood  itself  is  unsettled.     The  non-coagulable  nitrogen  in  the  blood 
is  not  increased,  as  stated  by  Cathcart  and  Leathes.  W.  D.  H. 

Muscular  Activity  and  Protein  Metabolism.  Philip  A. 
Shaffer ( J 7?ier./.PA?/sio^.,  1908, 22, 445 — 455). — Theexperimeuts  made 
on  two  men,  and  given  with  full  details,  showed  a  rise  of  total  nitrogen 
excreted  in  one,  and  a  fall  in  the  other,  with  muscular  work.  Work 
within  physiological  limits  has  per  se  no  effect  on  protein  metabolism 
as  indicated  by  the  nitrogc  n  and  sulphur  of  the  urine.  The  excretion 
of  uric  acid,  urea,  ammonia,  and  creatinine  is  wholly  unaffected. 

W.  D.  H. 

The  Value  of  Protein  Cleavage  Products  in  the  Animal 
Organism.  VII.  Emil  Abderhalden  and  Josef  Olinger  (Zeitsch. 
physiol.  Chem.,  1908,  57,  74—79.  Compare  this  vol.,  ii,  51). — 
The  present  experiments  on  a  dog  fed  with  the  final  cleavage 
products  of  casein  and  meat,  confirm  results  recorded  previously  that 
such  substances  are  capable  of  maintaining  weight  and  nitrogenous 
equilibrium.  W.  D.  H. 

The  Influence  of  Nitrogen-free  Sources  of  Energy  on  the 
Rate  of  Protein  Decomposition  by  the  Organism.  W.  Falta 
and  A.  Gigon  {Biochem.  Zeitsch.,  1908,  13,  267— 273).— Dogs  of 
similar  size  were  fed  on  a  standard  diet  for  a  time,  and  then  allowed 
to  fast  for  various  periods.  They  were  then  given  diets  consisting, 
in  one  set  of  experiments,  of  meat  alone ;  in  another,  of  a  mixture  of 
meat  and  laevulose ;  in  another,  of  meat  and  inosite,  and  in  a  fourth 
set,  of  meat  and  alcohol.  It  was  found  that  the  longer  the  period 
of  fasting  before  administration  of  the  meal  the  more  rapid  the 
protein  decomposition  (as  estimated  by  the  niti-ogen  excreted),  and 
the  less  the  protein-sparing  action  of  the  carbohydrate  when  this 
formed  part  of  the  food.  The  addition  of  inosite  only  slows  the  rate 
of  protein  decomposition  during  the  first  twelve  hours.  The  time  of 
the  fast  before  the  meal  has  no  influence  on  the  action  of  inosite. 
Alcohol  accelerates  the  rate  of  protein  decomposition.  There  is  a 
tendency  in  the  organism  to  replenish  the  glycogen  stores  which  had 
become  depleted  by  fasting,  and  this  is  done  by  obtaining  the  carbo- 
hydrate entirely  from  the  protein  when  no  other  glycogen-former  is 
ingested  ;  hence,  after  fasting,  the  rapid  degradation  of  protein.  The 
carbohydrate  store  in  the  organism  has  therefore  great  influence  on 
the  time  of  decomposition.  Experiments  were  also  carried  out  on  the 
effect  of  superposing  various  extra  diets  on  a  standard  diet.  It  was 
found  that  the  composition  of  the  standard  diet  exerts  considerable 
influence  on  the  time  of  decomposition  of  the  superposed  diets. 

S.  B.  S, 

The  Influence  of  Nitrogen-free  Sources  of  Energy  on  the 
Rate  of  Protein  Decomposition  by  the  Organism,  G.  A.  Pari 
(Biochem.  Zeitsch.,  1908,  13,  274— 280).— The  experiments  were 
similar  in  character  to  those  of  Falta  and  Gigon  (see  preceding 
abstract).     The  effects  of  the  addition  of  carbohydrates  other  than 
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Isevulose  and  of  fat,  on  the  rate  of  protein  decomposition  after  a  fast, 
were  investigated.  It  was  found  that  after  a  long  fast,  sucrose 
no  longer  has  the  power  of  slowing  the  rate  of  protein  decom- 
position. Fat  and  ^-hydroxybutyi'ic  acid,  which  are  not  glycogen 
formers,  do  not  lose,  however,  their  power  to  retard  the  rate  of 
decomposition.  S.  B.  S. 

The  Influence  of  the  Thyroid  Gland  on  the  Rate  of  Decom- 
position. G.  A.  Pari  (JJiochem.  Zeitsch.,  1908,  13,  281—284).— 
Eppinger,  Falta,  and  Rud-'nger  have  shown  that  in  dogs  without  thyroid 
glands,  the  pi'otein  metabolized  during  fasting  is  less,  and  can  be  but 
little  diminished  by  carbohydrates  or  fat,  in  contrast  to  what  happens 
in  the  normal  starving  animal.  The  latter  fact  is  attributed,  from 
other  factors  discovered,  to  the  depression  of  carbohydrate  metabolism 
in  animals  deprived  of  the  thyroid.  To  throw  further  light  on  this 
matter,  experiments  similar  to  those  recorded  in  the  pi-eceding  abstracts 
were  carried  out  with  animals  deprived  of  the  thyroid,  which  received 
meals  of  meat,  with  or  without  addition  of  other  food-stuffs,  after  a 
period  of  fasting,  and  the  rate  of  pi-otein  decomposition  was  determined 
by  estimating  the  rate  of  nitrogen  excretion.  In  the  normal  animal, 
the  influence  of  carbohydrates  on  the  retardation  of  the  decomposition 
of  pi^otein  is  diminished  by  longer  periods  of  fasting.  In  thyroid- 
ectomised  animals,  long  periods  of  fasting  do  not  diminish  this  delay- 
ing influence  to  anything  like  the  same  extent.  S.  B.  S. 

Influence  of  Thyroidectomy  and  Thyroid  Feeding  on 
Intermediary  Metabolism.  Frank  P.  Uniierhill  and  Tadasu 
Saiki  {J.  Biol.  Chem.,  1908,  5,  225— 242).— After  complete 
thyroidectomy  and  parathyroidectomy  in  dogs,  the  urinary  ammonia 
is  increased  beyond  what  is  observed  in  inanition.  The  nitrogen  in 
the  form  of  creatinine,  purine,  and  allantoin  is  unaltered,  but  creatine 
is  found  in  the  urine.  These  dogs  are  incapable  of  utilising  dextrose 
introduced  subcutaneously  to  anything  like  the  same  degree  as  normal 
dogs  can.  The  loss  of  the  glands  may  thus  cause  a  change  in  gaseous 
metabolism  similar  to  that  seen  in  cretinism.  If  normal  dogs  are 
fed  on  thyroid,  the  urinary  nitrogen  is  increased  ;  there  is  also  a 
larger  output  of  purine-nitrogen,  and  a  low  output  of  phosphorus. 
There  is,  however,  but  little  change  in  the  inter-relation  of  the  urinary 
nitrogenous  constituents. 

There  is  no  choline  in  the  blood  after  thyroideotomy.     W.   D,   H. 

The  Utilisation  of  the  Energy  of  Provender  as  Influenced 
by  the  Temperature  of  the  Surroundings,  and  the  Nutri- 
tional Condition  of  Rabbits.  W.  Ust.ianzki'I'  and  (i.  Booa.ikwsky 
[Hiocheni.  Zeilsrh.,  1908,  13,  365  - -:399).— Rablnts  wero  fed  for  a 
[)reliniinary  [)oriod  on  a  given  diet  wliich  was  insuHicient  for  the 
energy  needs  of  the  organism.  The  carbon  and  nitrogen  content,  and 
also  the  calorific  value  of  this  diet  and  of  tho  excreta,  were 
estimated,  and  from  these  data,  tho  loss  from  the  body  of  fat  and 
protein  calculated,  and  also  the  calorific  value  of  this  loss.  Tlio  same 
animal  was  then  given  tho  like  diet  with  the  addition  of  hay,  and 
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the  same  data  obtained  as  in  the  preliminary  period.  From  the  two 
sets  of  data,  the  physiological  food  value  of  the  bay  was  calculated. 
Experiments  were  carried  out  with  animals  in  varying  conditions  of 
nutrition,  and  with  the  surrounding  atmosphere  at  varying  tempera- 
tures (0°,  20°,  and  30°).  It  was  found  that  Riibner's  law  of  iso- 
dynamic  replacement  holds  good  if  hay  is  used  as  provender,  when  the 
physiologically  available  energy  of  the  latter  is  only  about  half  of  the 
total  energy  needs  of  the  animal,  and  when  the  animal  is  kept  in  an 
atmosphere  of  low  temperature.  S.  B.  S. 

Secretin,  Otto  von  Furth  and  Carl  Schwabz  (/^ timers  Archiv, 
1908,  124,  427 — 446).— Extracts  of  intestinal  mucous  membrane, 
prepared  according  to  the  method  of  Bayliss  and  Starling,  contain 
choline.  Choline  stimulates  pancreatic  activity,  and  this  action  is 
antagonised  by  atropine.  The  secretin  of  Bayliss  and  Starling  is  a 
mixture  of  several  substances,  among  which  choline  occurs.  The 
elfect  of  secretin  is  not  abolished,  but  only  lessened,  by  atropine. 

W.  D.  H. 

Oxidation  Processes  in  Bchinoderm  Eggs.  Otto  \yARBURG 
{Zeitsch.  fhysiol.  CJipym.^  1908,  57,  1 — 16). — The  research  deals  with 
the  respiratory  process,  measured  by  the  amount  of  oxygen  used,  in 
the  eggs  of  Arhaoia  pustulosa.  The  figures  given  show  (1)  that  the 
amount  of  oxygen  used  is  from  six  to  seven  times  greater  in 
fertilised  than  in  unfertilised  eggs  ;  (2)  this  is  not  mainly  used  in 
nuclear  division,  for  at  the  stage  when  thirty-two  cells  are  present, 
the  use  of  oxygen  is  not  proportionately  increased  from  the  stage 
when  eight  cells  are  present ;  (3)  moreover,  if  the  continuance  of 
cell  division  is  hindered  by  hypertonic  sea-water,  the  amount  of 
oxygen  used  is  not  markedly  altered ;  (4)  an  egg-cell  breathes  500 
(±100)  times  more  vigorously  than  a  sperm  cell;  (5)  hypertonic 
solutions  increase  the  use  of  oxygen  in  unfertilised  eggs  ten-fold  ;  (6) 
a  transference  from  hypertonic  to  normal  sea-water  also  leads  to  an 
increase,  but  not  such  a  marked  one ;  (7)  the  temperature-coefijcient 
shows  the  process  to  be  a  chemical  one.  W.  D.  H. 

A  Mono-amino-diphosphatide  in  Egg- Yolk.  Hugh  MacLe4n 
(Zeitsch.  phi/ siol.  Chevi.,  1908,  57,  304). — A  mono-amino-diphosphatide 
(P  :  ]S'  =  2  :  1)  analogous  to  Erlandsen's  cuorin,  which  he  separated  from 
heart  n^uscle,  can  be  separated  from  egg-yolk.  W.  D.  H. 

A  Globulin  from  the  Egg- Yolk  of  Squalus  acanthias.  Carl 
L.  Alsbeeg  and  E.  D.  Clark  [J.  Biol.  Chem.,  1908,  5,  243—246).— 
The  egg-yolk  of  the  spiny  dogfish  contains  no  vitellin,  but  in  its 
place,  a  globulin  (or  a  mixture  of  globulins)  which  does  not  contain 
phosphorus,  and,  probably,  iron  is  also  absent.  W.  D.  H. 

The  Assimilation  of  Phosphorus  and  Calcium  during  the  Em- 
bryonic Life  of  the  Chick.  Em.  Carpiaux  {Bull.  Acad.  roy.  Belg. 
1908,  283 — 295). — Analyses  were  made  of  the  inorganic  and  lecithin- 
phosphorus  and  of  the  calcium  in  eggs  in  different  stages  of  develop- 
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ment.  It  was  found  that  the  chick  during  embryonic  life  uses  chiefly 
the  phosphorus  in  the  egg  itself,  and  if  it  utilises  that  of  the  shell  at  all, 
it  does  so  only  to  a  very  limited  extent.  The  shell  furnishes  four-fifths 
of  the  calcium  necessary  for  the  formation  of  the  chick,  and  towards  the 
end  of  the  incubation  period  considerable  use  is  made  of  this  calcium. 
At  this  period,  destruction  of  the  lecithin  takes  place,  which  proceeds 
pari  passu  with  the  utilisation  of  the  lime.  S.  B.  S. 

The  Peroxydases  of  Animal  Tissues.  Fr.  Battelli  and  Mlle. 
L.  Stern  {Biochem.  Zeitsch.,  1908,  13,  44 — 88). — Tissue  extracts 
possess  the  capacity  of  '.ici'easing  the  rate  of  oxidation  of  hydriodic 
acid  by  means  of  hydrogen  peroxide.  The  reaction  is  manifested 
when  carried  out  in  the  presence  of  starch.  In  the  cases  of  most 
tissues,  the  reaction  is  masked  by  the  presence  of  a  catalase,  which 
causes  a  too  rapid  destruction  of  the  pei^oxide.  If,  however,  ethyl  hydro- 
peroxide is  employed  instead  of  hydrogen  peroxide,  the  reaction  can, 
in  most  cases,  be  demonstrated,  for  the  catalase  of  the  tissue  does  not 
act  on  this  substance,  which  possesses  a  similar  peroxydase  reaction  to 
hydrogen  peroxide.  Even  when  the  former  peroxide  is  employed,  the 
results  are  uncertain,  and  this  fact  is  probably  due  to  the  presence  of 
the  substances  in  the  tissu-^s,  which  react  chemically  with  iodine  and 
thus  mask  the  iodine-starch  reaction.  A  more  suitable  method  of 
investigating  the  peroxide  reaction  of  the  tissues  consists  in  estimating 
the  amount  of  carbon  dioxide  evolved  when  tissue  extracts  are  treated 
with  ethyl  hydroperoxide  or  hydrogen  pei'oxide  and  formic  acid.  The 
oxidation  which  then  takes  place,  can  occur  in  acid  solutions,  under 
which  condition  the  catalase  action  on  hydrogen  peroxide  is  con- 
siderably depressed.  The  following  tissues  were  investigated,  and  are 
enumerated  in  order  of  the  magnitude  of  their  peroxydase  content : 
liver,  kidneys,  spleen,  lungs,  pancreas,  lymph  glands,  ox-muscle, 
brain,  testicles,  dog-muscle,  thymus,  suprarenals,  thyroid,  rabbits 
muscle.  Blood  is  also  rich  in  peroxydase.  The  optimum  temperature 
of  reaction  in  most  cases  is  38 — 40°,  and  the  fei'ment  is  destroyed  at 
66°  in  neutral  media  and  at  55°  in  acid  or  alkaline  media.  In  the 
case  of  the  blood,  however,  the  reaction  is  much  more  energetic  at 
55 — 60°,  and  is  in  other  respects  anomalous.  It  is  stated  to  contain 
a  so-called  pseudo  peroxydase  in  the  pigment.  The  formaldehyde  is 
also  oxidised  under  the  same  conditions  as  formic  acid,  but  not  so 
energetically.  Higher  fatty  acids,  which  ///  vivo  are  readily  oxidised, 
do  not  cause  evolution  of  carboji  dioxide  under  the  same  conditions  as 
formic  acid  does.  For  this  reason,  it  is  not  yet  possible  to  determine 
the  exact  biological  functions  of  peroxydases.  S.  B.  S. 

Mode  of  Oxidation  of  Phenyl  Derivatives  of  Patty  Acids 
in  the  Animal  Organism.  Henry  1).  Dakin  {J.  Biol.  Chem., 
1908,  5,  173 — 186). — The  subcutaneous  injection  of  sodium  phenyl- 
butyrato  results  in  the  excretion  of  plienaceturic  acid  and  a  small 
quantit,y  of  ^-hydroxy-y-plionyll)utyric  acid.  No  phenylacetone  or 
phenylacetoacetic  acid  (!ould  be  found. 

If  /i-hydroxy-y-phonylbutyric  .acid  is  given  in  the  same  way, 
phen.acoturic  acid  is  again  excreted,  and  phenylacetone  could  not  be 
detected. 
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Administration    of    phenylacetone    results    in    the    excretion     of 
hippuric  acid,  phenylaceturic  acid  not  being  formed.     The  probable 
mode  of  oxidation  of  phenylbutyric  acid  in  the  body  is  therefore : 
CHgPh-CH.-CHg-COoH  — >  CH.,Ph-CH(0H)-CH,-C02H  — > 

CH2Ph-CO-CH2-C02H(f)  — >  CHoPh-COgH. 

Phenylacetic  acid  is  excreted  as  phenacetnric  acid.  The  inter- 
mediate formation  of  ketones  is  probably  confined  to  phenylbutyric 
and  phenylpropionic  acids,  and  is  not  a  general  i-eaction.  In  normal 
metabolism,  probably  only  part  of  the  butyric  and  phenylpropionic 
acids  passes  through  the  stage  of  acetone  and  acetophenone 
respectively. 

Phenylisocrotonic  acid  is  excreted  as  phenaceturic  acid. 

^y-Dihydroxyphenylbutyric  acid  is  excreted  as  hippuric  acid  and  a 
little  ^-hydroxyphenylbutyrolactone.  Mandelic  acid  is  not  formed. 
Dihydroxyphenylbutyric  acid  therefore  does  not  undergo  ^-oxidation, 
but  oxidation  takes  place  at  the  y-carbon  atom.  Dihydroxyphenyl- 
butyric acid  is  not  a  product  of  the  catabolism  of  phenylbutyric 
acid. 

Phenylacetone  is  readily  identified  by  conversion  into  its  ;j-nitro- 
phenylhydrazone,  which  crystallises  from  alcohol  or  pyridine  in 
sparingly  soluble  rosettes  of  platelets,  melting  at  145 — 145'5°. 

W.  D.  H. 

Chemistry  of  the  Brains  of  Birds  and  Pishes.  Alfred 
Argiris  (Zeitsch.  physiol.  Chem.,  1908,  57,  288—295). — Cerebron 
from  human  brain  yields  21'83%  of  galactose  ;  that  from  birds'  brain, 
21 '75%.  A  crystalline  substance  corresponding  with  Thudichum's 
sphingosin  was  also  obtained.  The  birds  employed  were  hens  and 
ducks.  Fishes'  (cod)  brain  yielded  cholesterol,  lecithin,  jecorin,  and 
so-called  protagon.  W.  D.  H, 

The  Chemical  Composition  of  Peripheral  Nerves.  Fritz 
Falk  (5iocAem.  Zeitsch.,  1908,  13,  153— 172).— Both  medullated  and 
non-medullated  nerves  were  investigated  (sciatic  of  man,  and  splenic 
nerves  of  ox).  The  dried  medullated  nerves  were  extracted  con- 
secutively with  benzene,  acetone,  and  ether ;  the  ether-soluble 
fraction  was  treated  with  alcohol,  and  to  the  filtrate  from  the  precipitate 
thus  produced,  ammoniacal  lead  acetate  in  alcohol  was  added  and, 
after  separation  of  the  precipitate  and  excess  of  precipitant,  alcoholic 
cadmium  chloride  solution.  By  means  of  the  various  solvents  and 
precipitants,  a  series  of  fractions  was  obtained,  which  were  partly 
identified  with  known  substances.  The  benzene-soluble  fraction 
consisted  chiefly  of  ordinary  fats  ;  the  acetone  extract  contained 
chiefly  cholesterol  (m.  p.  145°)  ;  from  the  ethereal  extract  a 
cerebroside  separated,  and  by  the  precipitation  of  this  extract  with 
alcohol,  the  cephalins.  Ammoniacal  lead  acetate  precipitated  another 
product  belonging  to  the  group  of  cephalins  (m.  p.  174°).  The 
cerebroside  was  identical  with  the  cerebrone  of  Thierfelder 
(m,  p.  209°).  The  cephalin  (m.  p.  174°)  had  the  chemical  composition 
of  a  raono-amino-monophosphatide  ;  it  could  not  be  identified  with  the 
cephalins   already  described    and  obtained  from  the   brain.     Only  a 
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small  quantity  of  cadmium  chloride  precipitate  soluble  in  cold 
benzene  was  obtained,  and  the  amount  of  lecithin  appeared  therefore 
to  be  small  and  to  be  accompanied  by  other  phosphatides,  which  have 
not  yet  been  identified.  A  quantitative  separation  of  the  various 
constituents  of  medullated  and  non-medullated  nerves  showed  that 
the  former  contained  25%  cholesterol,  12 '4%  cephalins,  18-2% 
cerebrosides,  and  2-9%  lecithin,  whereas  the  latter  contained  47% 
cholesterol,  33 "7%  cephalins,  6%  cerebrosides,  and  9 '8%  lecithin. 

S.  B.  S. 

Weigert's  Method  of  Staining  Medullated  Nerve  Fibres. 
J,  LoRRAiN  Smith,  W.  Mair,  and  Jocelyn  F.  Thorpe  {J.  Pathol. 
Bacteriol.,  1908,  13,  14 — 27). — Weigert's  method  of  hematoxylin 
staining,  after  treatment  with  potassium  dichromate,  depends,  as 
osmic  acid  staining  does,  on  the  presence  of  an  unsaturated  grouping 
in  the  fatty  matter  present.  Cholesterol  by  itself  gives  a  negative 
result,  although  it  contains  an  unsaturated  grouping,  but  it  forms 
myelin  figures  in  contact  with  soap.  These  and  the  crystals  described 
in  tissues  by  C  P.  White  (composed  of  cholesterol  and  fatty  acid) 
stain  slowly  by  the  Weigert  method.  Some  results  obtained  with 
lecithin  are  attributed  to  cholesterol  as  an  impurity  in  the  lecithin 
used.  W.  D.  H. 

Action  of  Curare  and  Physostigmine  [Eserine]  on  Nerve- 
endings.  Action  of  Barium  Chloride  on  Bird's  Muscle.  Charles 
Wallis  Edmund  and  George  B.  Roth  {Amer.  J.  Physiol,  1908,  23, 
28 — 45,  46 — 47). — The  tonic  contraction  produced  by  nicotine  in 
muscles  is  counteracted  by  curare  ;  this  antagonism  is  less  marked  if 
the  nerves  are  cut,  and,  as  a  rule,  this  lessening  of  the  antagonism 
coincides  in  data  with  the  degeneration  of  the  nerve-ending.  This  may 
be  because  denervated  muscle  has  an  increased  sensitiveness  towards 
nicotine,  so  that  curare  is  unable  to  displace  it.  This  view  is  upheld, 
and  so  curare  is  considered  to  act,  not  on  the  nerve-ending  as  usually 
taught,  but  on  the  muscle,  or  on  some  substance  in  the  muscle  of  the 
nature  of  J^angley's  receptive  substance.  As  a  support  to  this  view, 
experiments  with  eserine  are  recorded.  This  alkaloid  acts  in  the 
same  way  as  nicotine,  only  more  slowly.  It  acts  more  quickly  on 
denervated  muscle,  which,  therefore,  has  an  increased  sensitiveness  to 
it.  Curare  neutiali.ses  the  effect  whether  the  muscles  ai-e  denervated 
or  not.  The  tonic  contraction  produced  by  barium  chloride  is, 
however,  not  antagonised  by  curare  under  any  circumstances. 

W,  D.  H. 

Ghemico-physical  Investigation  of  the  Crystalline  Lens. 
Fir,ii'i'o  MoTTA/.zi  and  Noi":  Scamnci  {Atli  li.  Accad.  Linoei,  1908,  [v], 
17,  ii,  153 — 159). — The  aqueous  humour  of  the  eye  contaips  normally 
a  very  small  proportion  of  protein,  which  is  coagulable  by  heat,  but  has 
not  the  characters  of  the  lenticular  protein,  and  probably  has  its 
origin  in  the  blood  or  lymph.  The  vitreous  body  resembles  a  sponge, 
the  net  work  df  which  consists  (i  protein  ."substances  coagulable  by 
heat,  and  contracts  during  coagulation,  expressing  the  liquid  contained 
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in  the  alveoli.  This  liquid  contains  a  small  quantity  of  a  substance 
precipitable  by  acetic  acid  and  insoluble  in  excess  of  the  acid,  and  is 
possibly  identical  with  the  coagulable  protein  found  in  the  aqueous 
humour.  Neglecting  these  small  amounts  of  proteins,  the  ocular 
liquids  may  be  regarded  as  aqueous  solutions  of  crystalloids,  mainly  of 
sodium  chloride.  With  regard  to  their  chemical  reaction,  the  ocular 
liquids  behave  like  a  solution  of  sodium  hydrogen  carbonate  containing 
sufficient  carbon  dioxide  to  render  it  neuti'al  to  phenolphthalein. 
Excess  of  carbon  dioxide  in  the  ocular  liquids  renders  them  acid  to 
phenolphthalein,  and  may  result  in  the  precipitation  of  the  protein  as 
alkali-protein  and  in  the  production  of  superficial  opacity  of  the 
crystalline  lens.  T.  H.  P. 

Amount  of  Choline  in  the  Lecithin  of  Heart  Muscle. 
Hugh  MacLean  [Zeitsch.  physiol.  Chem.,  1908,  57,  296— 303).— The 
lecithin  of  heart  muscle  when  decomposed  in  aqueous  or  alcoholic 
solution  yields,  on  the  average,  not  more  than  52%  of  its  nitrogen  in  the 
form  of  choline.  Whether  a  second  nitrogenous  product  is  also 
present  is  to  be  investigated.  W,  D,  H. 

Hydrolysis  of  Chicken  Flesh.  Thomas  B.  Osborne  and  Frederick 
W.  Heyl  {A)ner.  J.  Physiol.,  1908,  22,  433— 439).— The  entire 
muscle  was  used,  the  substances  soluble  in  water,  alcohol,  and  ether 
having  been  removed.  The  result  of  hydrolysis  shows  that  the 
amino-acids  occur  in  different  proportions  from  those  given  previously 
by  Abderhalden  and  Sasaki  and  by  Hart  in  relation  to  the  syntonin 
of  ox  flesh.  It  is,  however,  doubtful  whether  the  analyses  can  be 
fairly  compared,  especially  as  the  sum  total  of  the  products  in  one 
case  is  60%,  and  in  the  other  47%,  of  the  material  employed.  The  most 
striking  feature  in  the  hydrolysis  of  chicken  muscle  is  the  high  yield 
of  lysine.  W.  D.  H. 

The  Degradation  of  Acetoacetic  Acid  in  the  A.nimal  Body. 
II.  GusTAV  Embden  and  Louis  Michaud  (Biochem.  Zeitsch.,  1908,  13, 
262 — 266). — It  has  been  already  shown  that  the  liver  tissue  possesses 
the  property  of  destroying  acetoacetic  acid.  As  the  latter  is  excreted 
in  cases  of  diabetes,  experiments  were  carried  out  to  determine  whether 
this  is  due  to  increased  production,  or  to  the  loss  of  capacity  of  the  liver 
in  diabetic  individuals  to  destroy  the  acid,  which  is  probably  a  normal 
intermediary  metabolism  product.  For  this  purpose,  experiments  were 
made  with  the  liver  of  dogs  which  had  been  rendered  diabetic  by 
the  extirpation  of  the  pancreas.  Control  experiments  were  carried  out 
with  the  liver  tissue  of  similar  normal  animals.  It  was  found  that  the 
capacity  for  destroying  acetoacetic  acid  was  the  same  in  the  liver  of  the 
diabetic  as  in  that  of  normal  animals.  The  muscular  tissue  of  diabetic 
animals  also  retained  its  property  of  destroying  the  acid. 

S.  B.  S. 

The  Behaviour  of  Creatine  in  Autolysis.  A.  Kothmann 
{Zeitsch.  phsiol.  Chem.,  1908,  57,  131—142.  Compare  Stangassinger, 
this  vol,,  ii,  515). — According  to  Gottlieb  and  Stangassinger  (Abstr., 
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1907,  ii,  637),  creatiDe  and  creatinine  are  destroyed  or  altered 
by  ferment  action  during  autolysis.  Mellanby  (this  vol.,  ii,  308)  finds, 
on  the  other  hand,  that  this  is  not  the  case  if  bacteria  are  excluded. 
The  present  experiments  undertaken  with  aseptic  and  antiseptic 
precautions  confirm  the  results  of  the  first-named  authors. 

W.  D.  H. 

The  Action  of  Arsenic  on  Autolysis.  Leo  Hess  and  Paul 
Saxl  {Ghem.  Zentr.,  1908,  ii,  338  ;  from  Zeitsch.  exp.  Path.  Ther.,  1908, 
5,  89 — 93). — The  action  of  arsenic,  even  when  highly  dilute,  is  inhibitory 
towards  the  autolytic  oranges  in  organs  (liver).  This  is  designated 
negative  catalysis.  W.  D.  H. 

The  Occurrence  of  Choline  in  Thymus,  Spleen,  and  Lymph 
Glands.  Cakl  Schwarz  and  R.  Lederer  {Pfliiger's  Archiv,  1908, 
124,  353 — 360). — The  occurrence  of  choline  in  extracts  of  thymus, 
spleen,  and  lymph  glands  is  proved  by  chemical  and  physiological  tests. 
The  effect  that  extracts  of  these  organs  have  in  lowering  blood  pressure 
is  attributed  mainly  to  choline.  Other  depressor  substances  present 
were  not  chemically  identified,  but  the  suggestion  is  made  that  they 
may  belong  to  the  group  of  bistoues.  W.  D.  H. 

The  Depressor  Substance  in  the  Thyroid.  Otto  von  Furth 
and  Carl  Schwarz  {Pfliiger's  Archiv,  1908,  124,  361— 368).— The 
substance  present  in  thyroid  extracts  which  depresses  arterial  pressure 
is  identified  as  choline.  W.  D.  H. 

The  Chemistry  of  Amyloid  Degeneration.  Olav  Hanssen 
(Biochem.  Zeitsch.,  1908,  13,  185— 197).— The  amyloid  tissue  (the 
"sago  granules  "  of  the  spleen)  was  separated  from  the  surrounding 
tissue  by  a  mechanical  method.  The  product  obtained  in  this  way 
was,  when  dried,  a  yellow  or  brown  powder,  which  gave  the  usual 
blue  coloration  with  iodine  after  addition  of  sulphuric  acid,  and  the 
ordinary  protein  reactions.  The  C  :  N  ratio  in  three  different  prepara- 
tions was  constant  (approximately  4)  ;  these  contained  no  oxidised 
sulphur,  and  consequently  no  conjugated  sulphuric  acid,  and  the 
observation  of  previous  observers,  who  noted  the  presence  of  chondroitin- 
sulphuric  acid,  appears  to  be  incorrect.  The  amyloid  tissue  is,  in 
general,  very  resistant  to  the  action  of  proteolytic  ferments ;  it  is 
changed,  however,  by  the  action  of  pepsin  and  hydrochloric  acid  into 
a  product  which  is  .soluble  in  dilute  ammonia,  but  which  no  longer 
gives  the  iodine  reaction.  The  capacity  to  give  this  reaction  is  also 
lost  on  treatment  of  the    tissue  with  alkalis. 

Although  the  mechanically  separated  amyloid  tissue  itself  contained 
no  oxidised  sulphur,  the  organs  from  which  it  had  been  obtained  did. 
It  seems  probable  that  the  chondroitinsulphuric  acid  or  a  similar 
substance  is  formed  at  the  .same  timo  as  the  amyloid  tissue.  No  other 
marked  differoncos  between  amyloid  and  normal  tissue  were  a.scortainod. 

s.  n.  s. 

So-called  Fatty  Degeneration  of  the  Suprarenal,  ('haules 
Powell    Wiiitk    {J.     Pathol.     JiaclcrioL,     1908,     13,    11— 13).— The 
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presence  of  fats  and  lipoids  in  the  supi^arenal  cortex  is  a  physiological 
condition.  The  cortex  is  believed  to  be  engaged  in  the  secretion  of 
cholesterol,  lecithin,  and  fats,  and  this  has  some  connexion  with  the 
regulation  of  growth  and  development.  W.  D.  H. 

Silicic  Acid  in  Whartonian  Jelly.  Fkanz  Frauenbeeger 
{Zeitsch.  physiol.  Ckem.,  1908,  57,  17 — 20). — The  amount  of  silicic 
acid  in  the  Whartonian  jelly  of  the  human  umbilical  cord  is  less  than 
Schulz  stated  it  to  be.  According  to  Schulz,  the  ash  contains  0  6%  of 
the  acid  ;  the  figure  should  be  0028.  W.  D.  H. 

The  Action  of  Electrolytes  on  the  Rhythmic  Movements  of 
Medusae.  I.  Action  of  the  Salts  of  Sea-water.  Albrecht 
Bethe  {Pfliigers  Archiv.,  1908,  124,  541 — 578). — An  investigation  of 
the  various  salts,  alone  and  in  combination,  on  the  movements  of 
jelly  fish  was  carried  out  on  the  lines  of  the  well-known  work  of 
Loeb  and  others.  The  relative  importance  of  the  various  ions  is 
discussed.  Thus  sodium  chloride  by  itself  first  stimulates  and  then 
paralyses  the  movements  ;  this  action  is  reversible ;  potassium  stimu- 
lates the  rhythm ;  magnesium  paralyses  it ;  the  paralysing  action 
of  calcium  only  occurs  when  it  is  highly  concentrated.        W.  D,  H. 

The  Circulation  of  the  Bile.  Gustav  Bayer  {Biochem.  Zeitsch., 
1908,  13,  215 — 233). — Although  the  bile  salts  are  strongly  toxic 
to  individual  organs,  they  are  being  continually  resorbed  from  the 
intestine  and  entering  the  circulation.  They  then  exert  no  toxic 
effect,  even  in  cases  of  jaundice.  This  is  due  to  the  fact  that  the 
salts  are  changed  in  some  manner  by  the  serum  proteins,  and  are 
thereby  deprived  of  their  toxic  character.  This  was  confirmed  by 
investigating  the  toxic  action  of  bile  salts,  when  aloiie  and  when 
mixed  with  serum,  on  muscular  tissue,  the  central  nervous  system, 
the  cii'culation,  and  also  the  haemolytic  action.  The  change  effected 
by  serum  on  the  bile  salts  which  deprives  them  of  their  toxic  character 
is  probably  of  a  physical  nature  ("  colloidal  envelopment  ").  Serum 
which  has  been  previously  warmed  acts  more  efficiently  in  this 
respect  than  unwarmed  serum.  This  action  between  serum  proteins 
and  bile  salts  produces  a  disappearance  of  the  complement,  a  fact  which 
was  ascertained  by  allowing  red  blood  corpuscles  to  act  on  amboceptor 
and  complement  containing  sera  in  the  presence  of  bile  salts  which  had 
themselves  been  deprived  of  their  haemolytic  action  by  means  of 
an  inactive  serum.  The  change  in  the  bile  salt  molecule  wrought  by 
the  serum  renders  excretion  difiicult,  and  a  bile  salt  thus  changed 
will  not  readily  dialyse.  The  liver  cells  exert  a  great  atfiuity  for 
the  bile  salts,  and  the  fixation  of  chelates  by  these  cells  can  be 
demonstrated  in  vitro.  S.  B.  S. 

Bile  Haemolysis.  III.  The  Reasons  of  the  Increased  Rate  of 
Bile  Haemolysis  in  Concentrated  Salt  Solutions.  Gustav  Bayer 
{Biochem.  Zeitsch.,  1908,  13,  234— 242).— It  was  shown  that  bile 
salts  diminish  the  surface  tension  of  salt  solutions  to  a  greater  extent 
than  they  do  that  of  pure  water.     Substances  which  lower  the  surface 
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tension  of  a  solution  tend  to  concentrate  on  the  surface.  Tiie  bile 
salts  tend  in  emulsions  of  blood  corpuscles  to  collect  round  the  erytho- 
cytes,  and  the  more  rapidly  the  more  concentrated  the  salt  solution 
used  as  their  solvent.  In  concentrated  salt  solutions,  there  is  a  more 
rapid  entry  thei-efore  of  the  bile  salts  (which  bring  about  hjemolysis 
by  their  action  on  the  lipoids)  than  in  water.  S.  B.  S. 

The  Influence  of  Tolylene-2 : 4-diamine  on  the  Secretion  of 
Cholesterol  in  the  Bile.  ChasoburO  Kusumoto  {Biochem.  Zeiisch., 
1908,  13,  354 — 362). — The  polycholia,  following  administration  of 
tolylene-2  :  4-diamine,  i?  stated  to  be  due  to  the  destruction  of  blood- 
corpuscles  ;  thus  supplying  material  for  bile  pigment  which  is  derived 
from  haemoglobin.  As  the  corpuscles  also  contain  cholesterol,  it  might 
be  expected,  therefore,  that  administration  of  tolylene-2  : 4-diamine 
would  also  lead  to  an  increased  elimination  of  this  substance  in  the 
bile.  This  the  author  has  experimentally  shown  to  be  the  case.  The 
experiments  were  carried  out  on  dogs  with  biliary  listulaj.      S.  B.  S. 

Hseniolytic  Factors  in  Milk.  Janet  E.  Lane-Claypon  (/.  Pathol. 
Bacterial.,  1908,  13,  34 — 37). — Milk,  Avhen  fresh,  contains  both  com' 
plement  and  amboceptor  in  about  1/10  the  strength  of  that  in  serum. 
In  order  to  obtain  haemolysis,  "  ox-colloid  "  must  be  added  ;  this  con- 
firms Bordet's  views.  "  Ox-colloid  "  is  prepared  by  heating  ox-serum 
to  56%  for  thirty  minutes,  and  then  removing  the  amboceptor  by 
adding  about  twice  the  amount  of  corpuscles  which  it  can  sensitise. 
The  mixture  is  incubated  for  one  hour,  and  centrifuged  ;  the  super- 
natant fluid  is  "  ox-colloid." 

On  adding  blood-corpuscles  to  milk,  the  cream  picks  them  up  and 
cari'ies  them  to  the  top.  This  red  plug  does  not  occur  if  the  milk  has 
been  previously  heated  for  a  few  minutes  to  70/;^,  and  this  circumstance 
may  be  used  to  detect  heated  or  pasteuiised  milk.  W.  D.  H. 

The  Degree  of  Acidity  of  Urine.  Adolf  Jolles  {Biochem. 
Zeitsch.,  1908,  13,  177 — 184). — The  concentration  of  the  hydrogen 
ions  was  estimated  by  determining  the  rate  of  hydrolysis  of  sucrose 
caused  by  it  at  various  temperatures.  At  higher  temperatures,  for 
example,  at  90",  the  results  were  complicated  by  the  decomposition  of 
the  urea  and  the  formation  of  ammonium  carbonate.  For  this  reason, 
the  urea  was  estimated  in  the  urine  both  before  and  after  the  process 
of  inversion,  as  also  tho  acidity  (by  titration)  and  the  mono-  and 
di-[)hosphates.  Tho  results  indicated  that  the  concentration  of  hydrogen 
ions  is  very  small,  and  corresponds  very  closely  with  that  due  to 
monoso<liuni  phosphate  present  in  the  urine.  Owing  to  the  decom- 
position of  urea,  trustworthy  resvilts  by  .sugar  catalysis  are  only 
obtainable  when  the  temperature  of  tlie  experiment  does  not  exceed 
^7".  S.  B.  S. 

The  Rate  of  Elimination  of  Chloroform.  D.  Noi,L  Paton  {Proc. 
Roy.  ,Soc.  Edinburyh,  1908,  28,  472— 49G) ;  \}.  Noi^L  Paton  and 
DouoTHY  E.  Lindsay  {Ibid.,  497—502). — The  experiments  were  per- 
formcil  on  dogs  and  rabbits  ,  the  blood  and  tis.sues,  as  ui'll  as  the  excreta. 
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were  examined,  and  the  analytical  results  given  in  detail.  It  was 
found  that  when  chloroform  is  given  by  the  respiratory  passages,  it  is 
first  dissolved  in  the  blood,  and  thus  acts  on  the  nerve-centres,  excess 
being  rapidly  eliminated.  If  it  is  subcutaneously  administered,  and 
still  more  if  given  by  the  stomach,  the  assumption  is  slow,  more  stable 
compounds  are  formed,  and  elimination  is  consequently  delayed.  The 
drug  has  thus  more  time  to  produce  a  slow  toxic  effect  upon  the  proto- 
plasm of  the  tissues.  The  onset  of  late  chloroform  poisoning  after 
anaesthesia  is  due  to  delayed  elimination  brought  about  by  unusually 
firm  fixation  or  by  respiratory  deficiency.^  ,    W.  D.  H. 

Excretion  of  Creatinine  in  Man.  C.  J.  C.  van  Hoogenhuyze 
and  H.  Verploegh  {Zeitsch.  jjhi/siol.  Chem.,  1908,  57,  161 — 266. 
Compai-e  Abstr.,  1906,  ii,  186). — An  extensive  series  of  estimations  of 
creatinine  are  recorded  in  health  and  disease,  which  confirm,  in  the 
main,  the  conclusions  drawn  by  Folin  and  other  workers.  Mellanby's 
view,  that  creatinine  is  converted  into  creatine  in  the  liver,  is  confirmed, 
as  is  also  the  statement  of  Gottlieb  and  Stangassinger  that  substances 
(probably  ferments)  occur  in  the  liver  and  other  organs  which  trans- 
form creatine  into  cieatinine.  If  the  liver  is  largely  destroyed  (for 
instance,  by  cancer),  large  amounts  of  creatine  instead  of  creatinine 
pass  into  the  urine.  The  lowering  of  hepatic  activity  will  explain  the 
presence  of  creatine  in  the  urine  m  fever  and  hunger.  In  the  healthy 
tissues  and  blood,  creatinine  is  never  found,  as  it  is  removed  so  quickly 
by  the  kidneys.  W.  D;  H. 

Excretion  of  Creatine  and  Creatinine  in  Health  and  Disease. 
Philip  Shaffer  (Amer.  J.  Physiol.,  1908,23,  1 — 22). — Normally,  from 
7  to  11  mg.  of  creatinine  nitrogen  are  excreted  per  kilo  of  body- 
weight.  This  is  constant  from  day  to  day  and  from  hour  to  hour  ;  it 
is  not  influenced  by  the  volume  of  the  urine,  or  by  the  total  nitrogen 
excreted.  This  creatinine  coefficient  is  parallel  to  the  muscular 
efiiciency  of  the  individual,  and  in  many  diseases  it  is  lowered. 
Creatinine  is  not  an  index  of  total  endogenous  protein  catabolism,  but 
of  some  special  process  of  normal  muscular  metabolism.  Mellanby's 
view  that  the  liver  is  the  seat  of  its  formation,  Avhence  it  reaches  the 
muscle,  is  dissented  from.  The  creatinine  excretion  is  slightly  increased 
in  acute  fevers ;  here  it  is  not  parallel  to  muscular  efficiency.  Unless 
creatine  occurs  in  the  food,  it  is  absent  from  normal  urine  ;  it  may  be 
excreted  in  acute  fevers,  in  the  acute  stages  of  exophthalmic  goitre,  by 
women  during  involution  of  the  uterus,  and  in  other  conditions  in 
Avhich  there  is  a  rapid  loss  of  muscle  protein.  W.  D.  H. 

Cystinuria  with  Diamines.  Francis  H.  Thiele  {Trans.  Path. 
Soc,  1907,58,  255— 263).— A  case  of  cystinuria  is  recorded;  tyrosine 
and  other  mono-ami  no-acids  were  absent  from  the  urine.  The  urine 
contained  cystine,  and,  in  addition,  excess  of  neutral  sulphur,  and  also 
cadaverine ;  putresciue  was  present  in  the  fseces.  All  the  cystine  was 
apparently  derived  from  tissue  catabolism,  since  starvation,  changes  of 
diet,  and  administration  of  cystine  made  no  difference  in  the  amount 
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excreted.     The  conclusion  is  drawn  that  the  tissues  were  deficient  in  a 
ferment  which  normally  removes  sulphur  from  thio-amino-compounds. 

W.  D.  H. 

Diuresis.  XV.  Excretion  of  Sodium  Chloride  in  Phloridzin 
Diabetes.  Joh.  Biberfeld  {PJluger's  Archiv,  1908,  124,  532 — 540, 
Compare  Abstr.,  1906,  ii,  564). — Polemical.  A  reply  to  Loewi  and 
Neubauer  on  their  criticisms  of  the  author's  previous  work. 

W.  D.  H. 

Morphine  Diabetes.  W.  Spitta  (Chem.  Zentr.,  1908,  ii,  343  ; 
from  Zeitsch.  exp.  Path.  Ther.,  1908,  5,  94  — 104).— The  reducing 
substance  often  found  in  the  urine  of  those  dosed  with  morphine  is 
probably  Isevulose,  although  it  is  stated  to  be  optically  inactive. 
Dextrose,  glycuronic  acid,  and  pentose  are  absent.  W.  D.  H. 

Gout.  Heinrich  Kionka  {Chem.  Zentr.,  1908,  ii,  342  ;  from  Zeitsch. 
exp.  Path.  Ther.,  1908,  5,  131—141,  142— 146).— After  the  admin- 
istration of  uric  urid,  glycine  can  be  detected  in  the  blood.  A  crystal- 
line derivative  of  it,  naphthalenesulphonylglycine,  was  prepared,  which 
showed  all  the  crystallographic  constants  of  the  same  substance 
prepared  synthetically.  A  crystallographic  description  is  also  given  of 
the  corresponding  derivatives  of  other  amino-acids  (leucine,  alanine,  &c.). 

Feebly  alkaline  solutions  of  glycine,  alanine,  leucine,  and  allantoin 
catalytically  accelerate  the  precipitation  of  acid  urates  from  solutions 
of  uric  acid.  The  presence  of  such  substances  in  gout  is  therefore 
harmful.  W.  D.  H. 

High  Temperatures  and  Heat  Stroke.  Harvey  Sutton  (/. 
Pathol.  BacterioL,  19U8,  13,  62 — 73). — In  the  human  subject,  the  rise 
of  internal  temperature,  due  to  exposure  to  high  external  temperature, 
is  accompanied  by  a  marked  rise  in  total  respiratory  exchange  and 
a  rise  in  the  respiratory  quotient ;  this  probably  points  to  a  greatly 
iocreaaed  combustion  of  carbohydrates.  W.  D.  H. 

Crystals  in  Tumours.  Charles  Powell  White  (/.  Pathol. 
PacterioL,  1908, 13,  3 — 11). — Crystals  consisting  of  a  loose  combination 
of  cholesterol  witli  fatty  acids,  lecithin,  or  other  substances  occur  in 
or  among  the  cells  of  malignant  tumours  and  in  some  other  conditions. 
These  crystals  appear  to  be  associated  with  cell  proliferation  rather 
than  with  degeneration.  In  degenerated  areas,  the  cry.^tals  formed 
aie  mostly  either  cholesterol,  fatty  acids,  or  fats.  It  is  suggested  that 
cholesterol  i.s  associated  with  the  regulations  of  cell  proliferation. 

W.  D.  H. 

Peptonisation  in  Raw  and  Pasteuriaed  Milk.  Kachkl 
H.  CuLWKLLand  Henry  C.  «jierman  {J.  Biol.  Chem.,  19U8,  5,  247—262). 
— The  conclusion  is  drawn  that  pasteurisation  is  not  an  ideal  process  as  a 
safeguard  against  infectious  disease.  Heating  may  destroy  acid-produc- 
ing organisms,  but  leaves  intact  putrefactive,  ammonia-forming,  and 
peptonising  organisms.     Pasteurisation  at  high  temperatures  (75 — 90*^) 
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has  less  restraining  effect  on  peptonisation  and  development  of  offensive 
odours  than  heating  to  60°.  The  amount  of  ammonia  does  not  always 
run  parallel  with  intensity  of  the  putrid  odour.  The  determinations 
of  intensity  of  odour,  and  also  of  peptone  by  the  biuret  reaction  are 
admittedly  x'ough,  and,  although  conclusions  are  drawn  in  reference  to 
infectious  disease,  no  experiments  or  observations  on  pathogenic 
organisms  appear  to  have  been  made.  W.  H.  D. 

Action  of  Wines  and  of  Alcohols  on  the  Prog.  Vittokio 
Nazari  (Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  166— 172).— In 
small  doses,  alcohols  have  no  appareut  physiological  action  on  frogs, 
but  in  larger  doses  they  produce  narcosis  or  complete  muscular 
relaxation,  which  lasts  a  longer  or  shorter  time  according  to  the 
concentration  of  the  alcohol  employed  and  to  the  size  of  the  frog. 
Complete  recovery  takes  place  from  this  narcosis,  but  larger  doses  of 
the  alcohols  cause  death.  In  the  following  list,  the  alcohols  examined 
are  arranged  in  the  order  of  increasing  narcotic  power  :  ethyl,  methyl, 
propyl,  isobutyl,  isoa.my\,  amyl.  The  alcoholic  content  of  a  wine  can 
be  determined  roughly  by  ascertaining  at  what  dilution  it  just  causes 
or  fails  to  cause  narcosis,  1  c.c,  of  4%  ethyl  alcohol  having  no  narcotic 
influence  even  on  small  frogs ;  in  this  connexion,  the  presence  in  the 
wmes  of  small  proportions  of  highly  narcotic  higher  alcohols  must  be 
borne  in  mind.  T.  H.  P. 

The  Mechanism  of  the  Action  of  Arsenic  Preparations 
on  Trypanosomes  in  the  Animal  Organism.  II.  Martin 
Jacoby  and  Albert  Schutze  {Biodiem.  Zeitsch.,  1908,  13,  285 — 298). 
— Mice  received  injections  of  aboxyl,  or  of  arsenious  acid,  and  were 
then  inoculated  with  Nagana  trypanosomes.  The  trypanosomes  from 
these  animals  were  then  inoculated  iuto  other  animals  similarly 
treated.  This  process  of  transference  from  animal  to  animal  which 
had  been  injected  with  atoxyl  or  arsenious  acid  was  repeated 
several  times,  and  the  sensitiveness  of  the  trypanosomes  obtained 
after  many  animals  had  been  thus  inoculated  towards  both  arsenious 
acid  and  atoxyl  was  investigated,  the  experiments  being  carried  out 
in  vitro.  No  marked  difference  in  this  respect  between  these  and 
normal  trypanosomes  could  be  ascertained.  S.  B.  S. 

The  Behaviour  of  Iron  Arseno-paranucleate  and  of  Arsenious 
Acid  in  the  Organism.  Ernst  Salkowski  {Biochem.  Zeitsch.,  1908, 
13,  321— 338).— The  arseno-paranucleate  was  obtained  by  precipitating 
an  arsenical  peptic  digestion  product  of  caseinogen  by  ferric  ammonium 
sulphate.  There  is  evidence  that  the  product  obtained  in  this  way  is 
a  definite  compound,  and  not  a  mixture  of  ferric  arsenate  and  para- 
nucleate.  Its  behaviour  in  the  organism  was  investigated  by  examining 
the  urine  after  its  administration,  and  determining  the  rate  and  the 
form  of  the  arsenic  excretion.  It  was  found  that  if  alcohol  is  added 
to  alkaline  urine,  the  arsenic  in  inorganic  form  is  precipitated,  whereas 
that  in  organic  combination  dissolves  in  alcohol.  Iron  arseno-para- 
nucleate is  readily  resorbed  from  the  digestive  tract,  a  fact  which 
confirms  the   assumption   that  the  arseno-paranucleate   is    a   definite 
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compound,  for  arsenate  of  iron  is  not  readily  resorbed.  The  arsenic 
excreted  is  chiefly  in  the  form  of  an  organic  compound,  although 
small  quantities  of  inorganic  arsenic  can  be  detected  in  the  urine  in 
the  first  days  after  the  administration.  The  arseno-paranucleate  is 
also  resorbed  after  subcutaneous  injection.  After  administration  of 
arsenious  acid,  both  organic  and  inorganic  arsenic  is  excreted,  the 
former  being  in  excess  of  the  latter.  Of  ingested  arsenious  acid, 
at  least  62%  is  excreted  in  the  urine  after  six  days.  In  some  experi- 
ments, arsenic  was  detected  in  the  urine  of  animals  to  which  no 
arsenic  compound  had  been  directly  administered  ;  this  is  due  to  the 
small  arsenic  content  of  certain  vegetables  which  served  as  food. 

S.  B.  S. 

Physiological  Action  of  Choline.  Georg  Modrakowski 
{Pfliiger's  Archiv,  1908,  124,  601— 632).— This  alkaloid  appears  to 
be  less  toxic  than  is  usually  considered  to  be  the  case.  Many  of  the 
physiological  effects,  including  the  lowering  of  blood-pressure,  usually 
attributed  to  it  occur  only  in  commercial  specimens,  but  not  in  the 
pure  substance.  The  action  of  the  impurity  is  antagonised  by 
atropine  ;  hence  it  is  that  commercial  choline  produces,  after  atropinisa- 
tion,  a  i-ise  of  blood-pressure,  which  is  always  the  result  if  the  pure 
alkaloid  is  employed.  Pure  specimens  rapidly  develop  the  impurity. 
The  experiments  were  made  with  choline  synthetically  prepared, 

W.  D.  H. 

The  Behaviour  of  the  Brain  towards  Strychnine.  Torata 
Sang  {Pfluger's  Archiv,  1908,  124,  369— 380).— The  grey  cortex  of 
the  human  brain  neutralises  the  toxic  action  of  strychnine  ;  this  is 
especially  marked  in  the  motor  areas,  and  the  action  is  attributed  in 
the  main  to  the  giant  pyramid  cells.  W,  D.  H. 

Action  of  Strychnine  and  Caffeine.  Torata  Sang  {PJliiger's 
Archiv,  1908,  124,  381 — 391). — From  experiments  on  frogs,  the 
conclusion  is  drawn  that  strychnine  has  an  anaesthetic  as  well  as 
a  stimulating  action  ;  the  former  manifests  itself  mainly  on  the  pain 
receptive  elements  of  the  central  nervous  system,  and  the  latter  on  the 
tactile  elements  ;  the  stimulating  action  outlasts  the  anaisthetic,  and 
is  slower  of  development.  Similar  conclusions  are  drawn  regarding 
the  action  of  caffeine.  W.  D.  H. 

The  Liver  in  Chloroform  Necrosis  (Delayed  Chloroform 
Poisoning).  H.  Giweon  Wells  {J.  Biol.  Chem.,  1908,  6,  129—146). 
— Rapid  autolysis  of  the  liver  cells  -sometimes  follows  chloroform 
anaesthesia  in  man.  A  third  or  more  of  the  solids  may  disappear  in 
a  few  days,  and  the  liver  contains  proteoses,  purine  bases,  polypeptides, 
and  amino-acids.  The  sulphur  in  insoluble  form  is  unaltered,  but,  in 
spite  of  loss  of  nuclear  structure,  the  insoluble  phosphorus  is  incroa.sed. 
The  distribution  of  niti'ogen  in  mono-  and  di-amino-acids  in  the 
coagulated  liver  proteins  does  not  diffei-  from  the  normal.  Fatty 
metamorphosis  is  present  in  moderate  degree ;  the  increase  in  ether 
extractives  is  due  to   infiltration   with    simple    fata ;    the   lecithin  is 
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slightly  decreased,  and  the  amount  of  cholesterol  unaltered.  There  is 
less  replacement  of  proteins  by  water,  and  more  fatty  infiltration  than 
in  acute  yellow  atrophy.  VV.  D.  jj. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Chemical  Changes  Involved  in  the  Assimilation  of 
Free  Nitrogen  by  Azotobacter  and  Radiobacter.  Julius 
Stoklasa  [with  Adolf  Ernest,  Fkanz  Stranak  and  Eugen  Vitek] 
{Centr.  Bakt.  Par.,  1908,  21,  ii,  620.  Compare  this  vol.,  ii,  880).— 
The  activity  of  the  culture  decreases  as  it  ages,  doubtless  because  of 
the  accumulation  of  acid.  Quantitative  experiments  made  to  trace 
the  fate  of  the  dextrose  were  only  partly  successful  ;  starting  with 
15"9  grams  of  dextrose,  7*9  were  converted  into  carbon  dioxide,  0'3 
into  ethyl  alcohol,  0*2  into  formic  acid,  0-7  into  acetic  acid,  0'2  into 
lactic  acid,  leaving  a  balance  of  6 "5  vmaccounted  for,  part  of  which, 
however,  is  assimilated  into  the  cell  wall  of  the  organisms. 

Contrary  to  the  {^tatements  of  Severin  and  Krzemieniewski, 
hydrogen  is  invariably  liberated,  and,  if  sodium  nitrate  has  been 
added,  a  certain  amount  of  nitrite  and  of  ammonia  is  produced. 

The  author  has  made  an  analysis  of  the  bacterial  mass  and  found 
N  11 -3%  and  ash  8-6%;  the  latter  contained  P2O5  4-9,  and  Kg^  2-4, 
these  two  substances  forming  practically  the  whole  of  the  ash. 

E.  J.  R. 

Fixation  of  Atmospheric  Nitrogen  by  Pure  Cultures  of 
Azotobacter.  Distribution  of  the  Organism.  Martin  us 
W.  Beyerinck  (Proc.  K.  Akad.  Welensch.  Amsterdam,  1908,  11,  67 — 74. 
Compare  Stoklasa,  this  vol.,  ii,  880). — The  author  supposed  previously 
that  the  active  agent  in  nitrogen  fixation  is  not  Azotobacter,  but 
Bacillus  radiobacter,  almost  invariably  found  with  it.  His  subsequent 
experiments  have  demonstrated  the  incorrectness  of  this  view,  and  it 
is  now  clear  that  Azotobacter  fixes  nitrogen.  The  present  paper  deals 
with  an  improvement  in  technique,  whereby  it  is  possible  to  obtain  a 
better  idea  than  formerly  of  the  distribution  of  the  organism. 

It  is  customary  to  use  a  sugar  as  the  source  of  carbon  in  culture 
solutions,  but  the  author  finds  that  calcium  malate  is  better ;  his 
solution  was  100  tap  water,  2  calcium  malate,  005  KgHPO^.  Plates 
can  be  made  if  1  to  2  parts  of  agar  agar  are  also  added ;  on 
these,  a  larger  number  of  organisms  develop  into  colonies  than  on 
any  other  plates,  so  that  a  more  exact  estimate  of  the  number  of 
Azotobacter  present  in  a  sample  of  soil  can  now  be  made.  Instead  of 
calcium  malate,  the  lactate,  acetate,  or  propionate  can  also  be  used, 
but  in  these  media  the  organisms  soon  lose  their  power  of  growth,  and 
re-inoculation  to  obtain  pure  cultures  cannot  be  continued  for  long. 
Growth  is  also  slow  when  calcium  citrate,  tartrate,  or  succinate  is 
used,  and  there  is  no  growth  when  calcium  glycollate  is  supplied. 


976  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  amount  of  nitrogen  fixed  per  gram  of  calcium  salt  oxidised 
was  4*9  mg.  with  the  propionate,  2"8  mg.  with  the  acetate,  2'6  mg. 
with  the  malate,  and  1  8  mg.  with  the  lactate.  About  7  mg.  are  fixed 
for  each  gram  of  sugar  oxidised  when  sugar  is  used  as  the  source  of 
carbon. 

When  calcium  malate  plate  cultures  are  made  of  soil  extracts,  it  is 
not  usual  to  find  colonies  of  Azotohacler,  because  only  a  small  pro- 
portion survive  and  develop  on  plates,  but  when  soil  adhering  to  the 
roots  of  leguminous  plants  is  examined,  a  number  of  colonies  are 
produced,  showing  that  .\  distinct  relationship  exists  between  the 
distribution  of  Azotohacler  and  the  Leguminosce.  E.  J.  K. 

Variation  of  the  Rate  of  Disinfection  with  Change  in  the 
Concentration  of  the  Disinfectant.  Herbert  Edmeston  Watson 
{J.  Hygiene,  1908,  8,  536 — 542). — Miss  Chick's  results  on  the  laws  of 
disinfection,  in  which  she  showed  that  the  disinfection  is  strictly 
analogous  to  a  chemical  reaction  in  which  individual  bacteria  play  the 
part  of  molecules,  can  be  expressed  by  a  mathematical  formula,  the 
use  of  which  is  illustrated  by  one  of  the  problems  worked  out  as 
follows :  A  solution  of  phenol  containing  10  parts  per  1000  disinfects 
a  culture  of  Bacillus  paratyphosus  in  twenty-five  minutes ;  another 
solution  takes  thirty-five  minutes.  What  is  the  strength  of  the 
second  solution  ?  Let  the  strength  of  the  second  solution  be  x ;  for 
phenol,  n  =  5-5.  Therefore  55  log  10  +  log  25  =  constant  =  5-5  log  x 
+  log  35.     From  this  x  =  9  -4.  W.  D.  H. 

Protein  Formation  in  Ripening  Seeds.  N.  Wassilief  {Ber. 
(Uut.  hot.  Ges.,  1908,  26a,  454—467.  Compare  Abstr.,  1901,  ii,  185, 
and  Nedokutschaeff,  Abstr.,  1902,  ii,  281;  1903,  ii,  508;  Zaleski, 
1905,  ii,  549). — A  continuation  of  work  on  the  source  and  method  of 
formation  of  protein  in  ripening  seeds.  As  the  result  of  a  series  of 
determinations,  the  amounts  of  nitrogen  present  in  various  forms,  for 
example,  as  protein,  asparagine,  amino-acids,  substances  precipitated 
by  phosphotungstic  acid,  ikc,  in  (1)  seeds  at  various  stages  of  ripeness, 
(2)  whole  fruits,  (3)  husks  of  fruits,  (4)  whole  leaves,  (5)  laminaj,  and 
(6)  petioles,  of  Lupinus  alhus,  the  following  principal  conclusions  are 
drawn. 

Alter  the  removal  of  fruits  from  the  plants,  protein  formation 
takes  place  in  the  former  whether  they  are  kept  in  the  dark  or  in  the 
light,  and  at  the  expen.'^e  of  asparagine,  present  in  the  fruit  as 
plucked.  The  amino-acids  at  fir.st  increase  slightly  in  amount, 
especially  if  the  fruits  are  kept  in  the  dark,  doubtless  as  the  result  of 
protein  decomposition,  but  eventually  they  are  also  used  up,  being 
probably  transformed  into  asparagine,  and  then  into  protein.  Organic 
bases  play  much  the  bame  role  as  amino-acids. 

In  the  foregoing  changes,  the  seeds  become  gradually  richer  in 
nitrogenous  material,  due  to  movement  of  nitrogenous  substances 
from  the  husks  of  the  fruits  to  the  seeds.  At  the  same  time,  the 
seeds  become  enriched  with  protein  at  the  expense  of  the  husks,  so 
that  the  protein  of  the  ripe  scuds  is,  in  part,  derived  from  auiino- 
compouuds  initially  present  in  them  wlien  the  fruits  are  plucked,  and, 
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April  23, 

April  24, 

April  19. 

April  20. 

April  22. 

ripe. 

over-ripe. 

40-79 

40-52 

40-14 

39-02 

38-88 

24-98 

20-52 

13-80 

9-59 

7-68 

4-43 

6-53 

10-50 

13-68 

10-36 

r     0-96 

1-80 

3-18 

4-72 

6-1 

[     0-90 

1-53 

2-70 

3-61 

4-8 

in  part,  from  amino-compounds  subsequently  formed  in  the  husks. 
Seeds  .separated  from  the  husks,  and  kept  either  dry  or  damp,  form 
some  protein  from  asparagine  and  other  amino-compounds  originally 
present  in  them.  T.  A.  H. 

The  Rapid  Change  in  Composition  of  Certain  Tropical 
Fruits  during  Ripening.  H.  C.  Prinsen  Geerligs  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1908,  11,  74 — 84). — The  fruits  investigated  are 
commonly  gathered  in  an  immature  state ;  within  a  few  days  they 
become  tender  and  palatable  ;  a  few  days  later,  however,  they  become 
over-ripe,  and  change  to  a  soft,  unpalatable  mass.  Experiments  with 
bananas  (Musa)  showed  that  during  the  ripening  process  there  is  an 
evolution  of  carbon  dioxide  and  water,  and  a  considerable  conversion 
of  starch  into  sugar.  The  composition  at  the  various  stages  is  as 
follows  : 

April  17, 
unripe. 

Dry  matter,  per  cent...     41-76 

Starch 30-98 

Sucrose    0-86 

Dextrose \   ^.n, 

Laevulose    / 

Quite  similar  results  were  obtained  with  the  mango  (Mangtfera) 
and  the  tamarind  {Tamarindus). 

Oxygen  is  necessary  for  the  ripening  process  ;  bananas  will  keep 
their  starch  intact  if  surrounded  with  an  atmosphere  of  nitrogen. 
The  author,  therefore,  considers  sugar  production  to  be  a  vital  process, 
although  he  succeeded  in  demonstrating  the  presence  of  an  enzyme 
capable  of  decomposing  starch. 

Sapodilla  (Achras  sapota)  does  not  fall  into  line  with  the  above- 
mentioned  fruits  ;  the  amount  of  sugar  before  and  after  ripening 
remains  unaltered,  and  the  change  appears  to  be  mainly  a  softening 
of  the  hard  pectin,  and  a  deposition  of  tannin  and  gutta-percha  from 
the  juice  as  insoluble  substances.  E.  J.  R. 

Vegetable  Phosphatides.  Ernst  Schulze  {Chem.  Zeit.,  1908, 
32,  981 — 983.  Compare  this  vol.,  i,  385). — Phosphatides  were 
determined  in  a  number  of  seeds  (without  husks),  and  the  following 
results  obtained  (percentages  in  dry  matter)  : 


Yellow  lupins    

Blue        „  

Garden  beaus 

Phaseolus  multijiora . 

Sunflower    

Pepo  cncurb  ita    

Ricinus    

Beech  

Chestnut 

Horse  chestnut  

Pinus  cembra 

Pinus  maritima 


Phosphorus. 

Total 

Per  cent,  in 

Phosphatides 

per  cent. 

ether-alcohol. 

as  lecithin. 



0-082 

2-14 

1-53 

0-084 

2-19 

1-32 

0  049 

1-27 



0-035 

0-90 



0-017 

0-44 

2-10 

0-021 

0-55 

1-14 

0-011 

0-29 



0-011 

0-30 

. 

0-026 

0-67 



0-026 

0-67 

1-16 

0-038 

0-99 

2-60 

0-033 

0-86 
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The  phosphatide  represents  only  a  small  percentage  of  the  total 
phosphorus  (in  the  case  of  Eicinus,  only  1%),  and,  since  the  seeds  contain 
very  little  inorganic  phosphorus,  it  is  evident  that  some  other  organic 
phosphorus  compounds  must  be  present  in  much  larger  quantity  than 
the  phosphatides.  The  substance  known  as  phytin,  which  yields 
inositol  as  a  cleavage  product,  is  one  of  these  substances,  and  is 
presumably  of  greater  importance  to  plants  than  the  phosphatides. 

N.  H.  J.  M. 

Water-soluble  Polysaccharides  of  Barley  and  Malt. 
HoEACE  T.  Brown  {Bied.  Zentr.,  1908,  37,  675 — 676  ;  from  Zeitsch. 
ges.  Brauioesen,  1907,  30,  286). — Finely-crushed  barley  (1  kilo.)  was 
stirred  with  boiling  water  (7  litres),  cooled  to  70°,  and,  after  adding 
15  c.c.  of  malt  extract,  boiled  for  a  long  time.  A  further  amount 
(250  c.c.)  of  malt  extract  was  then  added,  and  the  whole  digested  for 
one  hour  at  50 — 55°  and  again  boiled.  It  was  then  filtered,  the 
residue  well  washed  with  hot  water,  and  the  filtrate  evaporated  to  4 
litres  under  reduced  pressure.  The  resulting  liquid,  D.  1*060, 
containing  1 5%  of  dry  matter,  was  treated  with  80%  alcohol ;  oh 
cooling,  white  flakes  of  crude  amylan  separated.  The  latter,  after 
being  thoroughly  washed  with  60 — 70%  alcohol,  was  treated  with 
500  c.c.  of  water,  and  again  precipitated  with  alcohol. 

The  soluble  constituents  of  bai'ley  are  as  follows :  ash,  0"75 ; 
proteins,  075  ;  sugar,  4*10  ;  starch,  56"20,  and  amylan,  9"65%.  The 
amylan  yields,  when  hydrolysed  with  2*5%  oxalic  acid,  chiefly  dextrose 
along  with  galactose,  mannose,  arabinose,  and  xylose. 

Crude  amylan  from  malt  dissolves  readily  in  cold  water,  is  strongly 
dexti'orotatory,  and  has  slightly  reducing  properties.  When  hydro- 
lysed, it  yields  dextrose  and  arabinose.  N.  H.  J.  M. 

Fruits  of  Caulophyllum  thalictroides  and  Cornus  sericea. 
Edith  Stockton  and  C.  G-.  Eldredge  {Chem.  News,  1908,  98, 
190 — 191). — The  pulp  of  the  fruit  of  Caulophyllum  thalictroides 
contains  Itevulose  and  small  quantities  of  citric,  tartaric,  and  tannic 
acids.  The  crushed  nuts  yield  to  ether  about  3%  of  oil,  calculated  on 
the  whole  fruits,  of  which  a  portion  is  volatile  and  the  remainder 
belongs  either  to  the  laurin  or  olein  group. 

The  pulp  of  the  fruit  of  Cornus  sericea  contains  potassium  hydrogen 
tartiate,  potassium  hydrogen  oxalate,  calcium  oxalate,  gum,  tannic, 
gallic,  and  malic  acids,  and  a  sugar,  possibly  Uevulose.  The  nuts 
yield  to  ether  a  pale  amber-coloured  oil,  which  deposits  some  solid 
matter,  perhaps  palmitin,  on  standing.  T.  A.  H. 

Constituents  of  the  Rhizome  of  Imperatoria  ostruthium. 
Johannes  Herzog  {Arch.  Pharm.,  1908,  246,  414— 417).— The 
author  has  applied  the  method  devised  for  the  preparation  of 
pimpinellin  (this  vol.,  i,  905),  namely,  extraction  with  benzene  and 
treatment  ol'  the  concentrated  extract  with  light  petroleum,  to  this 
rhizome,  and  has  isolated  thereby  oxypeucedanin,  identical  with  that 
prepared   by   Erdmann   and  by  13othe  from  the  root  of  Peucedanum 
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officinale.  Gorup-Besanez  (Abstr.,  1874,  907  ;  1877,  717)  obtained 
ostruthin  as  the  principal  coast^tueat  of  the  young  rhizome  of 
Imperatoria  ostruthium,2i{lh.owg\i  Heat  subsequently  (this  Jouru.,  1875, 
772)  detected  oxypeucedanin  in  the  rhizame.  It  remains  to  be  seen 
whether  ostruthin  and  oxypeucedanin  both  occur  always  in  the  rhizome, 
or  whether  the  former  is  replaced  by  the  latter  as  the  rhizome  ages  or 
is  collected  and  stored.  T.  A.  H. 


Constituents  of  Saffron.  Balthasar  Pfyl  and  W.  Scheitz 
(Zeitsch.  Nahr.  Genussm.,  1908,  16,  337 — 346.  Compare  Hilger, 
Abstr.,  1900,  i,  682). — With  the  object  of  devising  a  process  for  the 
detection  of  inferior  saffron  (this  vol.,  ii,  997),  attempts  were  made, 
following  lines  suggested  by  the  results  of  previous  investigators,  to 
obtain  data  regarding  the  properties  of  the  chief  constituents  of  the 
drug. 

The  methods  suggested  by  Quadrat  (</.  pr.  Chem.,  1852,  56,  68)  and 
Weiss  (ibid.,  1867,  101,  65),  involving  the  extraction  of  the  saffron, 
previously  freed  from  fat,  &c.,  by  means  of  ether  or  light 
petroleum,  with  water,  and  precipitation  of  the  colouring  matter 
(polychroit  or  crocin)  from  the  aqueous  extract  by  lead  acetate  or 
alcohol,  do  not  yield  a  pui'e  preparation,  and  the  same  is  true  of 
Kayser's  process,  depending  on  the  use  of  animal  charcoal  for  the 
extraction  of  the  colouring  matter  (Abstr.,  1885,  59).  Only 
amorphous,  impure  preparations  of  crocin  could  be  obtained,  and  these, 
on  hydrolysis  with  acids,  furnished  dextrose  (compare  Kayser,  loc.  cit.  ; 
Schunck  and  Marchlewski,  Abstr.,  1894,  i,  340). 

Similarly,  Kayser's  crocetin  {loc.  cit.)  could  only  be  obtained  as  an 
amorphous,  red  mass,  which,  however,  yielded  crystalline  salts  with 
metals  and  certain  organic  bases  (compare  Decker,  Abstr,,  1906,  i, 
686). 

Kayser's  picrocrocin  [loc.  cit.)  could  not  be  prepared,  although  by 
using  his  process  for  its  isolation  a  small  amount  of  a  white,  crystalline 
substance,  m.  p.  67°,  which  did  not  reduce  Fehling's  solution,  was 
obtained. 

From  a  chloroformic  extract  of  saffron,  three  substances  were 
isolated:  (1)  a  colourless,  crystalline  product,  m.  p.  280°,  which  did 
not  reduce  Fehling's  solution  ;  (2)  a  yellow,  crystalline  substance, 
m.  p.  164°,  readily  soluble  in  water  or  alcohol,  which  when  boiled  with 
acid  developed  the  odour  of  saffron  oil  and  yielded  a  reducing  sugar, 
probably  Isevulose,  and  (3)  a  crystalline  hydrocarbon,  m.  p.  118° 
(compare  Schiller,  Inaug.  Diss.  Munich,  1899,  and  Hilger,  loc.  cit.), 
apparently  similar  to  the  hydrocarbons  found  in  marigold  petals, 
arnica  flowers,  &c.  The  second  of  these  products  somewhat  resembles 
the  picrocrocin  described  by  Kayser. 

An  alcoholic  extract  of  saffron  contains,  in  addition  to  colouring 
matter,  a  sugar  (?  Isevulose)  and  a  glucoside,  which,  on  hydrolysis 
yields  saffron  oil  and  Isevulose  (]).  The  sugar  provisionally  regarded 
as  Iffivulose  is  Isevorotatory,  reduces  Fehling's  solution,  yields 
phenylglucosazone,  and  gives  the  Seliwanoff  x'eaction  (Abstr.,  1903,  ii, 
616).  T.  A.  H. 
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Have  Manganese  Salts,  Employed  as  Stimulants,  a  Favour- 
able Influence  on  Vegetation  ?  Sigurd  Rhodin  {Bied.  Zentr.,  1908, 
37^  667 — 668  ;  from  K.  Landthr.  Akad.  Handl.  Tidskr.  Stockholm, 
1908,  30 — 33). — Field  experiments  with  oats  grown  on  peaty  soil  and 
with  potatoes  on  rich  garden  soil.  Manganese  peroxide  (1  kilo,  per 
are),  manganese  acetate,  and  benzoate  (30  grams  per  100  square  metres) 
reduced  the  yield  of  oats.  In  the  potato  experiment,  manganese 
sulphate  (6  kilos,  per  hectare)  was  employed.  One  variety  of  potatoes 
showed  an  increase  of  1%  of  starch  on  the  manganese  plot  ;  the  total 
starch  was,  however,  considerably  less  than  without  manganese,  owing 
to  the  smaller  yield  of  tubers.  N.  H.  J.  M. 

Manurial  Experiments  with  Nitrogen  in  1907.  Henbik 
G.  SoDERBAUM  {Bied.  Zentr.,  1908,  37,  657—659  ;  from  K.  Landtbr. 
Akad.  Handl.  Tidskr.  Stockholm,  1908,  104—110). — Oats  were  grown 
in  sandy  soil  (25  kilos,  per  pot),  and  manured  with  0-25,  0*5,  and  0'75 
gram  of  nitrogen  in  different  forms,  in  addition  to  minerals.  The 
relative  manurial  effects  of  the  nitrogen  compounds  varied  according 
to  the  amounts  employed.  With  the  smallest  amounts,  sodium  nitrate 
gave  the  highest  yields.  When  0*5  gram  of  nitrogen  was  applied,  am- 
monium sulphate  gave  the  best  results;  then  Polzeniusz's,  Carlson's,  and 
Frank's  calcium  cyanamide  pi-eparations ;  the  next  best  were  sodium 
nitrate  and  albumin  (about  equal),  and  last,  calcium  nitrate.  With 
the  largest  amounts  of  nitrogen,  ammonium  sulphate  was  again  the 
best ;  then  Carlson's  and  Polzeniusz's  calcium  cyanamide  ;  Frank's 
cyanamide  gave  considerably  less  produce,  whilst  calcium  nitrate  was 
again  the  least  satisfactory. 

The  total  divergence  of  the  results  from  those  of  the  previous  year 
is  attributed  to  the  unusually  low  temperature  in  1907,  and  the 
consequent  more  prolonged  vegetative  period.  N.  H.  J.  M. 

Field  Experiments  with  Ammonium  Sulphate.  Hermann 
Bachmann  {Bied.  Zentr.,  1908,  37,  664 — 665  ;  from  Fuhling's  Landw. 
Zeit.,  1907,  530). — Expei'iments  with  rye,  oats,  barley,  and  mangolds 
grown  on  sandy  soil  and  on  loam  showed  that  ammonium  sulphate 
produced  considerably  greater  yields  than  sodium  nitrate. 

N.  H.  J.  M. 

Utilisation  of  Nitrogen  in  the  Form  of  Ammonium  Nitrate. 
Theodor  Pkeiffer,  a.  Hkfnkr,  and  L.  Frank  {Bied.  Zentr.,  1908, 
37,  663—664;  from  Mitt.  Landw.  Inst.  K.  Univ.  Breslau,  1908,  5, 
341). — The  plants  were  grown  in  sand,  and  manured  with  ammonium 
nitrate  ami  sulph.ite  and  sodium  nitrate  respectively.  The  position 
of  ammonium  nitrate  as  a  manure  is  between  sodium  nitrate  and 
ummoniura  sulphate  ;  it  may,  however,  under  certain  conditions,  equal 
hodiuiii  nitrate.  Addition  of  sodium  chloride  had  no  appreciable  effect: 
The  favourable  results  obtained  by  Wagner  with  sodium  chloride  in 
conjunction  with  ammonium  sulphate  m!\y  have  been  tlue  to  the 
presence  of  zeolites  in  the  .soil. 

Addition  of  piiospliorite  along  with  ."immonium  nitrate  increa.sed 
the  yield  and  also  the  amount  of  nitrogen  taken  up.       N.  11.  J.  M.    , 
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Manurial  Trials  with  Sodium  Nitrate  and  Ammonium 
Sulphate.  H.  Clausen  {Bied.  Zentr.,  1908,  37,  585;  from  Illustr. 
landw.  Zeit.,  1907,  27,  842). — Ammonium  sulphate  proved  more 
effective  than  sodium  nitrate  on  potatoes,  rye,  and  oats  growing  on 
sandy  soils.  The  superiority  may  be  accounted  for  in  several  ways  ; 
there  are  indications  that  the  potato  plant  can  directly  assimilate 
ammonia,  so  that  nitrification  becomes  unnecessary  ;  it  is  also  known 
that  sodium  nitrate  washes  into  the  sub-soil,  and  is  therefore  lost  more 
readily  than  ammonium  sulphate.  On  the  soils  in  question,  Wagner's 
generalisation,  that  ammonium  sulphate  is  only  75%  as  effective  as 
sodium  nitrate,  clearly  does  not  hold,  and  the  author  is  of  opinion 
that  results  similar  to  his  own  would  commonly  be  obtained  elsewhere. 

E.  J.  R. 

Plot  Experiments  on  the  New  Nitrogenous  Manures. 
Hjalmab  von  b'EiLiTZEN  {Bied.  Zentr.,  1908,  37,  659 — 663  ;  from 
Svenska  Mosskulturforening.  Tidskr.,  1908,91 — 108). — Calcium  nitrate 
produced  higher  yields  of  potatoes  and  of  starch  than  potassium  nitrate 
both  on  incompletely  humified  Sphagnum  soil  dofioient  iu  nitrogen, 
and  on  peat  soil  rich  in  nitrogen.  Similar  experiments  with  oats 
grown  in  sandy  peat  gave  similar  results. 

Experiments  in  which  different  varieties  of  potatoes  were  grown  in 
sandy  soil,  and  manured  respectively  with  sodium  nitrate  and  two 
calcium  cyanamide  preparations,  showed  that,  whilst  the  plants  maiiured 
with  cyanamide  developed  somewhat  better  than  those  on  the  nitrate 
plots,  the  final  yields  both  of  potatoes  and  starch  were  highest  whei'e 
nitrate  had  been  supplied.  N.  H.  J.  M. 
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A  Shortened  Burette.  F.  Tschaplowitz  (Zeitsch.  aiud.  Chem,, 
1908,  47,  697 — 698). — The  apparatus  consists  of  two  25  c.c.  burettes 
connected  at  their  lower  end  with  a  single  tap.  When  the  contents 
of  one  of  the  burettes  has  been  run  off  through  the  tap,  a  half-turn 
of  the  latter  enables  the  contents  of  the  second  burette  to  be  used. 

W.  P.  S. 

Combined  Wash-bottle  and  Pipette.  J.  W.  Hogarth  {J.  Roy. 
Soc,  New  South  Wales,  1905,  38,  418— 420).— A  modified  wash- 
bottle  by  means  of  which  it  is  possible  to  deliver  an  exactly  measured 
volume  of  liquid.  ?•  H- 

Destruction  of  Organic  Substances.  M.  Kerbosch  {P/iarm. 
Weekblad,  1908,  45,  1210— 1213).— The  author  emphasises  the 
importance  of  the  absence  of  organic  matter  in  testing  for  metallic 
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poisons,  and  describes  a  method  for  destroying  it  by  heating  the 
material  with  a  mixture  of  sulphuric  acid  and  nitric  acid.  The 
method  has  been  applied  to  milk,  peas,  meat,  and  sardines. 

A.  J.  W. 

The  Use  of  Nitrous  Acid,  Nitrites,  and  Aqua  Regia  in  the 
Estimation  of  the  Mineral  Constituents  of  Urine.  Joseph 
H.  Kastle  {Amer.  J.  Physiol.,  1908,  22,  411— 422).— The  difficulty 
of  incinerating  urine  completely  is  well  known.  If,  however,  the 
urea  is  first  got  rid  of  by  heating  with  sodium  nitrite,  nitrous  acid, 
or  aqua  regia,  incineration  is  rapidly  accomplished,  and  the  inorganic 
constituents  of  the  ash  can  be  estimated  accurately.  Each  of  the 
three  reagents  mentioned  has  special  advantages  in  certain  cases. 

W.  D.  H. 

Action  of  Thiosulphate  on  Permanganate  in  Alkaline 
Solution.  Heinrich  Kiliani  {Chem.  Zeit.,  1908,  32,  1018). — 
Reinige  proposed  to  estimate  alkali  iodides  by  titration  with 
permanganate  (conversion  into  iodate),  and  to  estimate  the  excess 
by  means  of  thiosulphate,  when  tetrathionate  was  supposed  to  be 
formed.  The  author,  having  received  a  private  communication  from 
Herms,  has  had  the  matter  investigated,  and  now  states  that  in  the 
oxidation  of  thiosulphate  in  alkaline  solution,  sulphate  is  formed. 
Hence,  when  using  Reinige's  process,  it  must  be  remembered  that 
8  mols.  of  potassium  permanganate  do  not  require  24,  but  only 
3,  mols.  of  sodium  thiosulphate  for  decolorisation.  L.  de  K. 

Estimation  of  [Organic]  Sulphur  by  Carius'  Method. 
Erwin  llupp  {Chem.  Zeit.,  1908,  32,  984). — It  is  recommended  to  add 
barium  chloride  when  oxidising  the  substance  with  nitric  acid  instead 
of  adding  it  when  the  oxidation  is  finished.  The  barium  sulphate 
thus  obtained  is  of  a  coarse  structure,  and  consequently  readily 
washed  and  collected.  It  must  be  remembered  that  it  always  contains 
barium  nitrate,  from  which  it  may  be  freed  by  boiling  with 
150 — 200  c.c.  of  water,  any  large  particles  being  broken  up  with  a 
glass  rod.  L.  de  K. 

Volumetric  Estimation  of  Sulphuric  Acid.  Thomas  Cooksby 
(./.  Roy.  Sac,  iVev)  South  Wales,  1907,  41,  215— 217).— The  author  has 
improved  the  titration  of  barium  and  calcium  salts  by  means  of  iNyiO 
sodium  carbonate  and  phenolphthalein  as  indicator,  by  adding 
alcohol  in  such  quantity  that,  after  the  experiment  is  finished,  the 
li(|uid  will  contain  about  half  its  bulk  of  it.  Before  titrating,  the 
lif|uid  must,  if  necessary,  bo  rendered  neutral  to  phenolphthalein  with 
potassium  hydroxide.  The  barium  or  calcium  carbonate  is  immediately 
precipitated,  and  tlio  end  reaction  becomes  very  distinct. 

SidphatcH  (if  necessary,  freed  from  metals  other  than  alkalis)  are 
estimatfd  conveniently  by  adding  to  the  carefully-neutralised  solution 
a  definite  amount  of  barium  chloride,  the  excess  of  which  is  then 
estimated  by  the  above  process.  L.  de  K. 
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Modification  of  Htifner's  Method  for  the  Volumetric 
Estimation  of  Nitrogen.  Victor  von  Cordier  {Zeitsch.  anal. 
Chem.,  1908,  47,  682 — 687).— The  apparatus  used  consists  of  a 
cylindrical  bulb  with  a  long  neck,  which  is  provided  with  a  side-tube, 
the  whole  being  similar  to  a  Victor  Meyer's  vapour  density  apparatus. 
The  bulb  has  a  capacity  of  about  100  c.c,  and  is  fitted  with  a  stoppered 
tubulure  for  introducing  the  sodium  hypobromite  solution.  A  second 
bulb  is  also  provided,  and  serves  as  a  reservoir  for  a  further  quantity 
of  the  solution  ;  it  is  attached  to  the  main  bulb  by  a  tapped  tube, 
which  enters  the  shoulder  of  the  main  bulb,  and  also  at  its  top  by  a 
second  tapped  tube,  which  is  connected  with  the  neck  of  the  apparatus. 
About  50  c.c.  of  Knop's  (sodium  hypobromite)  solution  are  placed  in 
the  main  bulb,  and  about  40  c.c.  in  the  reserve  bulb.  When  required, 
this  portion  of  the  solution  is  allowed  to  enter  the  main  bulb  by 
opening  both  the  taps.  The  use  of  the  apparatus  enables  a  larger 
quantity  of  substance  to  be  taken  for  the  estimation,  and  results  of 
experiments  are  given  showing  that  the  method  may  be  used  for  the 
estimation  of  nitrogen  in  guanidine  picrate,  urea  nitrate,  acetylurea, 
ammonium  platinichloride,  &c.  W.  P.  S. 

Estimation  of  Ammonia  in  Urine.  A.  Ronchese  [Bull.  Soc. 
chim.,  1908,  [iv],  3,  840.  Compare  Abstr.,  1907,  ii,  651).— A  claim 
for  priority  against  Malfatti  (this  vol.,  ii,  531).  E.  H. 

Presence  of  Nitrite  and  Ammonia  in  Well-water  and  Its 
Signification.  J.  van  Eye  {Pharm.  Weekblad,  1908,  45,  1162—1165). 
— At  the  ordinary  temperature,  zinc  reduces  nitrates  in  aqueous 
solution  to  nitrites,  and  then  to  ammonia.  The  author  considers  that 
nitrates  in  well-water  may  be  reduced  to  nitrites  by  the  zinc  employed 
to  galvanise  the  iron  pipes  of  water  pumps.  A.  J.  W. 

Estimation  of  Phosphorus,  Sulphur,  and  Silicon  in 
Acetylene.  Adolf  Fraenckel  (Ghem.  Ze7itr.,  1908,  ii,  643 — 644  ; 
from  J.  Gasbeleibchtung,  1908,  51,  431 — 435). — The  acetylene  generated 
from  a  known  weight  of  calcium  carbide  is  burnt  in  a  special  apparatus, 
and  the  products  of  combustion  are  drawn  through  sodium  hypo- 
bromite solution. 

On  evaporating  to  dryness  with  addition  of  hydrochloric  acid,  the 
silica  is  obtained  ;  in  the  filtrate  from  this,  the  phosphoric  acid  is 
estimated  as  usual  with  magnesia  mixture.  Sulphur  is  estimated 
similarly  by  passing  the  products  of  combustion  through  sodium 
hypobromite  and  estimating 'the  sulphuric  acid  formed  as  usual. 

L.  DE  K. 

Estimation  of  Phosphoric  Acid  by  Lorenz's  Method. 
Ottokar  Fallada  {Chem.  Zentr.,  1908,  ii,  827 — 828  ;  from  Osterr.-ung. 
Zeitsch.  Zucker.-Ind.  Landw.,  1908,  37,  333— 336).— Lorenz's  method 
(direct  weighing  of  the  yellow  precipitate)  is  recommended,  and  will  be 
found  useful  for  the  estimation  of  citrate-soluble  phosphoric  acid. 

L.   DE  K. 
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Estimation  of  Arsenic  in  Iron  Ores.  Marcel  Guedras  {Chevi. 
Zentr.,    1908,  ii,  444;  from  Rev.  gener.   Ghim.   pure    appL,  1908,    11, 

251 253). — One  gram  of   the    finely-powdered    ore    is    boiled    in     a 

500  c.c.  flask  with  150  c.c.  of  hydrochloric  acid  and  5  grams  of 
stannous  chloride,  and  the  distillate  is  collected  in  a -graduated  100  c.c. 
receiver  containing  50  c.c.  of  water. 

When  40  c.c.  have  passed  over,  the  distillate  is  nearly  neuti-alised, 
a  few  grams  of  sodium  hydrogen  carbonate  are  added,  and  the  arsenic 
is  titrated  as  usual  with  standard  iodine.  L.  de  K. 

Apparatus  «for  the  Estimation  of  Carbon  in  Iron.  Max 
WiDEMANN  {Chem.  Zentr.,  1908,  ii,  724 — 725  ;  from  Zeitsch.  Chem. 
Apparatenkunde,  1908,  3,  296). — An  improved  flask  and  condensation 
arrangement.  The  essential  improvement  consists  in  the  condensing 
tube  being  fitted  with  5  bulbs.  The  gaseous  products  escape  through 
a  side-tube.  The  tube  carrying  off  the  water  is  fitted  with  a  funnel,  in 
which  the  water  rises  in  case  of  sudden  pressure,  thus  preventing  the 
tube  from  cracking.  L.  DE  K. 

Simultaneous  Estimation  of  Carbon,  Hydrogen,  and  Nitro- 
gen, &c.,  in  Organic  Compounds  by  the  Method  of  Simplified 
Elementary  Analysis.  Max  Dennstedt  and  F.  Hassler  {Ber., 
1908,  41,  2778 — 2782). — Oxygen,  prepared  by  heating  potassium 
permanganate,  passes  through  a  sulphuric  acid  tube,  through  one 
limb  of  a  T-piece,  and  through  a  soda-lime-calcium  chloride  tube 
into  the  bifurcated  entry-tube  of  the  combu.stion  apparatus.  Through 
the  other  limb  of  the  T-piece,  oxygen  is  driven  into  a  weighted  rubber 
bag  (15  kilo,  per  300  -sq.  cm.)  which  acts  as  a  reservoir,  by  which  the 
current  of  oxygen  during  the  combustion  can  be  adjusted  to  a  nicety, 
't  he  coml)Ustion  tube  and  absorption  apparatus  are  arranged  as  usual. 
To  absorb  oxygen,  a  1  litre  Erlenmeyer  flask  is  provided  with  a  two- 
holed  stopper,  through  which  one  tube,  passing  to  the  bottom  of  the 
flask,  is  connected  with  an  ordinary  pressure-adjusting  bulb,  whilst  a 
capillary  T-piece,  passing  just  through  the  other  hole,  is  connected  by 
one  limb  with  the  combustion  apparatus,  a  safety  bottle  being  inserted 
to  prevent  back-suction  ;  the  other  limb  of  the  T-piece,  provided  with 
ruV)ber  tubing  and  a  pinch-cock,  serves  as  a  gas-exit. 

The  best  absorbent  of  oxygen  is  cuprous  chloride  in  hydrochloric 
acid  containing  pieces  of  copper  gauze.  'Wq  solution  is  prepared 
best  from  copper  sulphate  and  an  exce.ss  of  hydrochloric  acid,  as  the 
presence  of  sulphuric  acid  increases  the  rate  of  absorption  of  the 
oxygen.  The  solution  is  efliciorit  so  long  as  copper  gauze  remains 
undissolved. 

The  expulsion  of  air  from  the  whole  apparatus  requires  one  to  one 
and  a-half  hours.  At  the  completion  of  the  combustion  the  nitrogen 
is  swept  into  the  Erlenmeyer  flask  for  about  t>yenty  minutes;  after 
standing  overnight,  the  nitrogen  is  measured  in  a  Hempel  burette. 
Any  nitiogen  retained  as  lead  nitrate  l»y  the  lead  peroxide  must  be 
extractt'd  by  33%  alcohol,  tho  solution  evaporated,  and  the  residue  of 
lead  nitrate  weigiied.  Hulphur  and  tho  hiUogens  are  estimated  an 
described  in  previous  communications. 
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The  method  is  most  suitable  for  the  analysis  of  costly  substances, 
difficult  to  obtain  pure.  C.  S. 

Volumetric  Estimation  of  Sodium  Hydroxide  in  the 
Presence  of  Sodium  Carbonate.  A.  C.  Andersen  {J.  Pharm. 
Chim.,  1908,  28,  370—371  ;  from  Tidskr.  Ke,n.  Farm.  Terapi, 
1908,  11,  161). — This  estimation  is  generally  cairied  out  by  adding 
barium  chloride,  which  piecipitates  the  carbonate  and  leaves  the 
hydroxide  ;  the  latter  is  then  titrated  with  standard  acid  and  phenol- 
phthalein  as  indicator.  But  in  order  to  obtain  trustworthy  results, 
the  author  proposes  the  following  slight  modification. 

After  operating  in  the  manner  described,  another  portion  of  the 
solution  is  taken,  and  sufficient  standard  acid  is  added  to  neutralise 
the  greater  part  of  the  hydroxide.  The  liquid  is  then  heated  to 
boiling,  and  a  slight  excess  of  barium  chloride  solution  is  added. 
When  the  liquid  has  cooled  (the  flask  being  closed),  the  titration 
is  continued  with  phenolphthalein  as  indicator.  L,  de  K. 

Ready  Means  of  Comparing  Sodium  Carbonate  and  Oxalic 
Acid  Solutions.  A.  Tian  (Chem.  Zeyitr.,  1908,  ii,  636;  from  Rev. 
gen.  Chim.  pure  appl.,  1908,  11,  208). — The  process  is  based  on  the 
fact  that  oxalic  acid  liberates  the  mineral  acid  from  a  calcium  salt. 
A  measured  amount  of  the  oxalic  acid  solution  to  be  tested  is  mixed 
with  an  excess  of  calcium  chloride,  and  the  turbid  liquid  titrated 
with  sodium  carbonate  solution,  using  helianthin  as  indicator. 

L.  DE  K, 

Estimation  of  Small  Amounts  of  Barium  in  Rocks.  Ralph 
W.  Langley  I^Amer.  J.  >Sci.,  1908,  [iv],  26,  123— 124).— The  author 
estimates  small  amounts  of  barium  in  rocks  by  precipitation  with 
sulphuric  acid  immediately  after  the  separation  of  silica.  It  is 
necessary  to  re-dissolve  the  barium  sulphate  in  concentrated  sulphuric 
acid,  and  to  precipitate  it  with  water,  in  order  to  free  it  from  ferric 
and  other  sulphates.  If  barium  is  not  removed  as  sulphate,  it  is 
precipitated  as  phosphate,  and  introduces  an  error  in  the  estimation  of 
magnesium.  R.  J.  0. 

Separation  of  the  Metals  which  are  Precipitated  by 
Hydrogen  Sulphide.  H.  Bollenbach  {Zeitsch.  anal.  Chem., 
1908,47,  690— 693).— Tiie  metals  which  are  precipitated  by  hydro- 
gen sulphide,  and  are  insoluble  in  ammonium  sulphide,  namely, 
mercury,  lead,  bismuth,  cadmium,  and  copper,  may  be  separated  from 
each  other  by  the  following  method.  The  precipitated  sulphides  are 
treated  with  nitric  acid,  when  all  but  the  mercury  goes  into  sohiiion. 
Ammonium  persulphate  is  added  to  the  solution,  then  a  considerable 
excess  of  ammonia,  and  the  mixture  is  boiled.  Lead  and  bismuth 
are  precipitated  and  removed  by  filtration.  The  precipitate  is 
dissolved  in  concentrated  hydrochloric  acid ;  one  portion  of  the 
solution  is  rendered  ammoniacal,  then  acidified  with  acetic  acid,  and 
tested  with  potassium  dichromate,  a  yellow  precipitate  denoting  the 
presence  of  lead   (bismuth  chromate  is  readily  soluble  in  acetic  acid). 
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A  second  portion  of  the  hydrochloric  acid  solution  is  treated  with 
stannous  chloride,  and  sufficient  sodium  hydroxide  is  added  to  re- 
dissolve  the  stannous  hydroxide.  A  black  precipitate  shows  that 
bismuth  is  present.  The  filtrate  from  the  lead  and  bismuth  peroxides 
is  boiled  with  hydrochloric  acid  to  decompose  the  ammonium 
persulphate,  and  then  rendered  ammoniacal.  A  blue  coloration 
denotes  the  presence  of  copper.  The  blue  solution  is  then  treated 
with  potassium  cyanide  and  hydrogen  sulphide,  when  a  yellow 
precipitate  is  obtained  if  cadmium  is  present.  W.  P.  S. 


Electrolytic  Estimation  of  Thallium  and  Probable  Existence 
of  a  New  Oxide  of  this  Metal.  Gino  Gallo  and  G.  Cenni 
(Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  276— 284).— When  a 
solution  of  thallous  sulphate,  slightly  acidified  with  sulphuric  acid, 
is  electrolysed,  the  whole  of  the  thallium  is  deposited  on  the  anode 
in  the  form  of  an  oxide,  generally  supposed  to  be  the  sesquioxide.  It 
was  found,  however,  by  Heiberg  (Abstr.,  1903,  ii,  614)  that,  when 
the  deposit  of  oxide  is  heated  in  order  to  dry  it,  its  weight  at  first 
diminishes  and  subsequently  increases,  this  increase  being  supposed 
by  him  to  be  due  mainly  tc  the  action  on  the  oxide  of  sulphur  dioxide 
from  the  gas  heating  the  oven,  whilst  Werther  {J.  jyr.  Cheni.,  1864,  91, 
385)  regarded  it  as  being  caused  by  the  absorption  of  carbon  dioxide. 
The  authors  find  that  the  minimum  weight  of  the  deposit  is  greater 
than  that  of  the  sesquioxide  corresponding  with  the  amount  of 
thallium  employed,  their  results  indicating  that  the  sesquioxide  is 
converted  into  an  oxide  of  the  composition  TI3O5.  The  oxide  TI2O3 
is  probably  transformed  partly  into  TlOo,  which,  with  TI2O3, 
gives  the  compound  TI3O5.  The  formation  of  such  an  oxide  is  not 
surprising,  considering  the  position  of  thalliimi  between  mercury 
and  lead  in  the  periodic  system,  and  also  the  existence  of  mercury 
peroxide  (compare  Antropoff,  Zeitsch.  Eleklrochem.,  1906,  12,  585; 
I'ellini,  Gazzetla,  1908,  38,  i,  71). 

The  best  precedure  for  the  quantitative,  anodic  deposition  of 
thallium  as  oxide  is  to  dissolve  thallous  sulphate  in  about  100  c.c.  of 
water  in  a  Classen  capsule,  the  solution  being  acidified  by  the 
addition  of  about  O'l  gram  of  oxalic  acid,  and  electrolysed  at  the 
ordiuiiry  temperature  with  a  platinum  disk  rotating  at  800  revs,  per 
minute  as  negative  electrode;  tlie  voltage  should  be  3—4,  and  the 
current  density,  015 — 020  ampere.  The  end  of  the  electrolysis  is 
ascertained  by  adding  a  little  water  so  as  to  raise  the  level  of  the 
licpiid  in  the  capsule;  no  deposit  should  appear  on  the  clean  platinum 
surface  thus  freshly  brought  into  contact  with  the  solution.  The 
weight  of  the  deposit,  after  drying  at  160—200°,  corresponds  with 
the  formula  'I'ljjOg,  and,  when  dissolved  in  hydrochloric  acid,  the 
oxide  causes  evolution  of  chlorine  and  forms  the  chloride,  TlOlg.STlCl. 
'I'lie  oxide  hence  decompo.ses  according  to  the  e(|uation  : 

8TI.,U,.  =  oTI,,0.,  +  9TI,0  4-  1 10„ 
and  the  authors  regard  it  as  having  the  struotuie 

u:Ti-o-Ti(:())-u-ri;u. 

T.  H.  p. 


\ 
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Analysis  of  a  Mineral  containing  Copper,  Bismuth,  Lead, 
Silver,  Calcium,  Iron,  and  Quartz.  August  Chwala  and  V. 
Maori  {Chem.  Zenlr.  1908,  ii,  261;  from  Mon.  Sci.,  1908,  [iv],  22, 
372). — The  mineral  is  decomposed  by  means  of  nitric  acid  and 
potassium  chlorate,  and  a  solution  of  ammonium  nitrate  is  added  to 
keep  lead  and  calcium  sulphates  in  solution.  The  siliceous  matter  is 
then  collected  and  washed,  first  with  a  hot  acid  and  then  with  a  hot 
ammoniacal  solution  of  ammonium  nitrate.  After  removing  any 
silver  from  the  filtrate  by  means  of  hydrochloric  acid,  sulphuric  acid  is 
added,  and  then  excess  of  ammonia,  which  precipitates  the  iron  only ; 
this  is  washed  first  with  an  acid  and  then  with  an  ammoniacal 
solution  of  ammonium  nitrate.  The  bismuth  is  then  precipitated  with 
ammonium  carbonate,  and,  finally,  the  copper  and  lead  are  separated  as 
usual.  L.  DE  K. 

Solubility  of  Rare  Earth  Oxalates  in  Solutions  containing 
Uranyl  Salts.  Otto  Hauser  {Zeitsch.  anal.  Chem.,  1908,  47, 
677 — 680). — It  is  pointed  out  that  uranyl  salts  have  a  considerable 
solvent  action  on  cei-ium  and  lanthanum  oxalates,  and,  unless  a  con- 
siderable excess  of  oxalic  acid  is  added,  the  results  obtained  in  the 
usual  method  of  precipitating  these  earths  as  oxalates  are  untrust- 
worthy, if  uranyl  salts  are  present.  W.  P.  S. 

Separation  of  the  Metals  of  the  Ammonium  Sulphide 
Group.  Erich  Ebler  (Zeitsch.  anal.  Chem.,  1908,  47,  665 — 677). — 
The  following  process  of  separating  the  metals  precipitated  by 
ammonium  sulphide  is  recommended.  The  precipitate,  consisting  of 
iron,  manganese,  nickel,  cobalt,  and  zinc  sulphides,  and  aluminium 
and  chromium  hydroxides,  is  boiled  with  hydrochloric  acid  until  all 
the  hydrogen  sulphide  has  been  expelled,  then  oxidised  with  nitric 
acid,  and  treated  with  hydrogen  peroxide  and  sodium  hydroxide.  The 
precipitate,  which  contains  the  iron,  manganese,  nickel,  and  cobalt,  is 
separated  by  filtration,  dissolved  in  hydrochloric  acid,  hydrogen 
peroxide  is  added,  and  the  iron  and  manganese  are  precipitated  with 
ammonia ;  these  two  metals  are  separated  from  their  hydrochloric  acid 
solution  by  the  addition  of  ammonium  chloride,  hydroxylamine 
hydrochloride,  and  ammonia,  the  iron  being  precipitated,  whilst  the 
manganese  remains  in  solution.  The  nickel  and  cobalt  are  separated 
by  adding  dicyanodiamide  and  potassium  hydroxide  to  the  filtrate 
containing  them  ;  the  nickel  is  precipitated  as  a  crystalline  compound. 
The  filtrate  containing  the  aluminium,  chromium,  and  zinc  is  boiled, 
and  ammonium  chloride  is  added  repeatedly  until  ammonia  ceases  to 
be  given  off  ;  the  aluminium  hydroxide  thus  precipitated  is  removed 
by  filtration,  and  the  filtrate  is  treated  with  sulphurous  acid  after 
acidifying  with  hydrochloric  acid.  The  addition  of  ammonia  to  the  hot 
solution  precipitates  the  chromium,  leaving  the  zinc  in  solution. 

W.  P.  S. 

Estimation  of  Iron,  Alumina,  and  Phosphoric  Acid  ia 
Presence  of  Bach  Other.  Thomas  Cooksey  (/.  Roy.  Soc,  ^^ew  South 
Wales,  1907,  41,  163— 171).— The  acid  solution  is  mixed  with  a  definite 
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amount  of  a  standard  solution  of  sodium  dihydrogen  phosphate,  and 
potassium  hydroxide  solution  Ih  added  until  the  liquid  is  neutral  to 
methyl-orange.  The  whole  is  diluted  to  80 — 90  c.c,  and  heated  on 
the  water-bath  until  the  precipitate  has  settled.  To  the  filtrate  is 
added  an  excess  of  calcium  chloride,  the  liquid  is  acidified  slightly  with 
HjlO  acid,  boiled  to  expel  carbon  dioxide,  and  the  free  phosphoric  acid 
is  titrated  with  JVj  10  potassium  hydroxide,  using  phenolphthalein  as 
indicator,  as  soon  as  the  liquid  is  neutral  to  methyl-orange ;  1  c.c.  = 
0-00355  gram  of  PoO^. 

The  iron  oxide  is  determined  iodometrically,  and  calculated  to  ferric 
phosphate.  This  deduct '^•■i  from  the  weight  of  the  first  px-ecipitate  gives 
the  aluminium  phosphate,  which  is  then  calculated  to  alumina.  From 
the  total  phosphoiic  acid  found,  is  then  deducted  the  amount  purposely 
added.  L.  de  K. 

Separation  of  Iron  from  Nickel  and  Cobalt  by  Lead  Oxide. 
T.  H.  Laby  (/.  7i%.  Soc,  New  South  Wales,  1904,  37,  157).— After 
trying  the  separation  by  means  of  ammonium  hydroxide  and  chloride, 
ammoniumcarbonate,  the  basic  acetate  process,  the  phosphate  method,  the 
electrolytical  separation,  and  the  ether  extraction  process,  the  author 
finally  calls  attention  to  a  process  given  by  Field  {Chem.  News,  1859, 
1,  5),  which  he  finds  is  also  suitable  for  the  separation  of  iron  from 
cobalt. 

In  this  process  the  iron  is  precipitated  as  hydroxide  by  evaporating 
the  nitrate  solution  with  excess  of  lead  oxide ;  the  lead  is  separated 
readily  from  the  filtrate  with  sulphuric  acid.  The  nickel  or  cobalt  is 
tben  estimated  electrolytically  in  ammoniacal  solution,  L.  de  K. 

Detection  of  Cobalt  in  the  Presence  of  Large  Quantities 
of  Nickel.  M.  Emmanuel  Pozzi-Escot  {A7in.  Chim.  anal.,  1908,  13, 
390 — 391). — Supposing  the  amount  of  nickel  to  be  about  1000  times 
that  of  the  cobalt,  the  solution  containing  about  10  grams  of  the 
nitrates  is  concentrated  to  25 — 50  c.c.  and  mixed  while  hot  with 
50  grams  of  ammonium  molybdate  dissolved  in  a  little  boiling  water. 
"When  cold,  the  liquid  is  filtered  from  the  nickel  precipitate,  and 
the  rose  colour  of  the  cobalt  becomes  visible.  On  boiling  with  excess 
of  sodium  hydroxide  and  a  little  hydrogen  peroxide,  the  cobalt  is 
obtained  as  a  brown  oxide,  which  may  then  be  identified  by  means 
of  the  borax  bead.  L.  de  K. 

Approximate  Colorimetric  Estimation  of  Cobalt  and  Nickel 
in  the  Presence  of  Each  Other.  R.  W.  Challinou  {J.  Roy.  Sac, 
New  South  Wales,  1905,  38,  406 — 417).— The  two  metals  are  estimated 
jointly  by  electrolysis,  and  then  dissolved  in  dilute  nitric  acid  (1  :  1). 
After  evaporating  nearly  to  dryness,  the  mass  is  dissolved  in  water 
and  diluted  to  a  known  volume.  If  the  licjuid  is  green,  more  than  76% 
of  nickel  is  present ;  an  aliquot  portion  of  the  liquid,  containing 
0  04 — 005  gram  of  the  mixed  metals,  is  taken,  and  a  standard  solution 
of  cobalt  is  run  in  until  the  colour  (after  diluting  to  the  50  c.c.  mark) 
is  equal  to  that  of  a  standard  solution  containing  the  nearest  weight 
of  the   mixed    metals.     If,    however,    tho    .solution    is    pink,    showing 


ANALYTICAL   CHEMLSTRY.  989 

the  presence   of   more  than  24%  of  cobalt,   standard  nickel   is   run 
in,  any  excess  of  which  may  be  again  checked  with  cobalt. 

After  allowing  for  nickel  added,  the  amount  of  nickel  in  the 
mixture  is  readily  calculated.  L.  de  K, 

lodometric  Estimation  of  Chromic  and  Vanadic  Acids  in 
the  Presence  of  Bach  Other.  Graham  Edgar  {Amer.  J.  Set.,  1908, 
[iv],  26,  333 — 336). — The  mixed  acids  (about  0-2  gram)  are  boiled 
with  15  c.c.  of  hydrochloric  acid  and  2  grams  of  potassium  bromide  in 
a  Voit  flask,  a  slow  current  of  hydrogen  is  passed,  and  the  bromine 
evolved,  owing  to  the  reduction  of  2Cr04  to  Cr.^Og  and  V.^Oj  to  V.^O^,  is 
absorbed  in  an  alkaline  solution  of  potassium  iodide  contained  in 
a  Drexel  bottle  connected  with  a  Will  and  Varrentrap  trap,  also 
containing  the  same  solution.  After  the  operation  is  over,  the 
potassium  iodide  solution  is  acidified  with  hydrochloric  acid,  and  the 
iodine  set  free  titrated  as  usual.  The  Drexel  bottle  is  then  filled  with 
fresh  potassium  iodide  solution. 

To  the  contents  of  the  Voit  flask  are  now  added  2  grams  of 
potassium  iodide,  15  c.c.  of  hydrochloric  acid,  and  3  c.c.  of  syrupy 
phosphoric  acid,  and  the  distillation  is  repeated  as  before  in  a  current 
of  hydrogen.  The  hydriodic  acid  acts  on  the  V^O^,  reducing  this 
to  V^Og  with  liberation  of  iodine,  which  is  absorbed  in  the  Drexel 
bottle  and  titrated  as  usual.  The  second  titration  therefore  gives  the 
vanadic  acid  only,  and  the  difference  between  the  first  and  second 
gives  the  necessary  data  for  the  calculation  of  the  chromic  acid. 

L.    DE   K. 

Tin.  David  B.  Dott  {Pharm.  J.,  1908,  [iv],  27,  486).— 
Contrary  to  general  belief,  metastannic  acid,  formed  by  the  action 
of  nitric  acid  on  tin,  is  soluble  in  hydrochloric  acid.  All  quantitative 
processes  based  on  the  separation  of  silica  from  tin  by  evaporation  to 
dryness  are  untrustworthy,  as  a  large  proportion  of  the  tin  volatilises 
as  chloride.  The  author  proposes  the  following  method  for  the 
estimation  of  tin  in  the  presence  of  antimony. 

The  solution  is  divided  into  two  equal  portions.  In  one  of  these, 
both  metals  are  precipitated  with  hydrogen  sulphide,  and  the  pre- 
cipitate is  then  converted  in  the  usual  manner  into  a  mixture  of 
tin  and  antimony  dioxides.  The  other  portion  is  saturated  with 
oxalic  acid,  heated,  and  treated  with  hydrogen  sulphide,  which  now 
precipitates  the  antimony  only  ;  this  is  then  converted  into  dioxide 
and  deducted  from  the  joint  weight. 

Low's  modification  of  Pearce's  method  for  the  estimation  of  tin 
in  ores,  by  fusing  with  sodium  hydroxide,  dissolving  in  hydrochloric 
acid,  reducing  by  boiling  with  iron  wire,  and,  after  filtering  into  a 
flask  filled  with  carbon  dioxide,  rapidly  titrating  with  standard 
iodine,  gives  good  results.  L.  de  K. 

Analysis  of  Oxidised  Antimony  and  Lead  Sulphide 
Compounds.  Felix  Jacobsohn  {Chem,  Zeit.,  1908,  32,  984 — 985). — 
The  article  is  mainly  devoted  to  the  assay  of  commercial  Sulphur 
antimonii  auratum  (this  vol.,  ii,  540). 

VOL.  xciv.  ii.  67 
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The  process  is  also  applicable  to  lead  sulphide.  For  the  estimation 
of  free  sulphur,  the  use  of  boiling  chloroform  is  recommended. 

L.  DK  K. 

Volumetric  Estimation  of  Bismuth.  Pierre  Balavoine 
{Zeitsch.  anal.  Chem.,  1908,  47,  681).— The  author  mentions  that 
previous  to  the  publication  of  the  results  of  Moser's  investigation 
(Abstr.,  1907,  ii,  433)  on  the  volumetric  estimation  of  bismuth,  he  had 
recorded  the  results  of  experiments  showing  that  the  method  was 
untrustworthy.  W.  P.  S. 

Analysis  of  Organic  Mixtures  with  the  Aid  of  the  Refracto- 
meter.  Ernst  E.  Sundwick  {Fharm.  Zentr.-h.,  1908,  49,  783—787). 
— Some  remarks  on  the  process  of  Beythien  and  Hennicke  (this  vol.,  ii, 
72). 

The  author's  own  process  is  based  on  the  following  equations  : 
(1)  V:V^  =  C-^^- B:  C  -  B,\xx  which  V  and  Vy  represent  two  volumes 
containing  the  same  amount  of  dissolved  matter,  C  the  refraction  of 
the  joint  solution,  and  B  the  refraction  of  the  solvent  (water,  alcohol, 
chloroform,  acetone,  toluene,  &c.) ;  (2)  F((7  —  5)  =  constant,  and  (3) 
P{G  -  B)ld  =  constant.  L.  de  K. 

Methyl  Alcohol  and  its  Impurities.  Franz  Friedrichs  {CJiem. 
Zeit..,  1908,  32,  890— 891).— In  examining  methyl  alcohol  for 
impurities,  the  carbylamine  test  for  chloroform  should  not  be  omitted, 
in  view  of  the  fact  that  methyl  alcohol  is  sometimes  treated  with 
bleaching  powder  in  order  to  remove  acetone,  which  is  thereby  con- 
verted into  chloi'oform.  P.  H. 

Gravimetric  Alcoholometry.  Blondeau  {Bull.  Assoc.  Chim. 
Sucr.  Dist.,  1908,  26,  148 — 160). — Tables  are  given  showing  the  weight 
of  alcohol  per  hectolitre  of  mixtures  of  alcohol  and  water.  The  values 
are  given  for  each  reading  of  the  Gay-Lussac  alcoholometer  between 
I  and  100  at  temperatures  from  0°  to  30°  (compare  Abstr.,  1908,  ii, 
738).  W.  P.  S. 

New  Differential  Reactions  of  the  Naphthols.  Volcy- 
BoucHKR  {Ann.  Chim.  anal.,  1908,  13,  335— 338).— The  following 
reagents  are  used  :  Alcohol  of  95°  (French),  a  10%  solution  of  copper 
.sulphate,  and  a  10%  solution  of  potassium  cyanide  prepared  just 
before  use. 

Identification  of  Hit  Naphtliols. — 0*5  Gram  of  the  substance  is  placed 
in  a  test-tube,  and  dissolved  in  the  smallest  possible  quantity  of 
alcohol,  added  drop  by  drop.  Two  c.c.  of  the  copper  solution  are 
added,  and,  after  thorough  shaking,  4  c.c.  of  the  cyanide.  With 
a-naphthol  an  abundant,  violet-red  precipitate  is  obtained  ;  ^-naphthol 
yields  a  yellow  precipitate.  If  now  just  siilUciont  alcohol  is  added  to 
dissolve  the  precipitate,  a  rose-coloured  litpiid  showing  a  violet  retlection 
will  be  obtainivl  with  the  a-compound,  l)ut  a  golden-yellow  solution  in 
the  ca-^e  of  /i-naplithol. 

Identification    of   tlie    C ampJiorated   Naplithols. — A    thread    of    the 
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substance  is  placed  in  a  test-tube,  and  2  c.c.  of  copper  solution  are 
added.  The  substance,  which  floats  on  the  surface,  is  dissolved  by 
cautious  addition  of  alcohol,  and  4  c.c.  of  the  cyanide  are  then  added. 
The  result  is  the  same  as  with  the  ordinary  naphthols. 

The  same  process  serves  for  the  detection  of  small  proportions  of 
a-naphthol  in  the  /8-compound.  Benzonaphthol  does  not  give  the 
reaction.  L.  be  K. 

Estimation  of  Lactose  by  Ammoniacal  Copper  Salt 
Solutions.  YosHiTAKA  Shimidzu  {Biochem.  Zeitsch.,  1908,  13, 
243 — 261). — Lactose  can  be  estimated  by  means  of  the  Kumagawa- 
Suto  modification  of  Pavy's  method,  if  it  is  first  hydrolysed  into 
dextrose  and  galactose.  For  the  latter  purpose,  10%  sulphuric  acid,  or 
5%  hydrochloric  acid,  are  suitable,  and  inversion  is  complete  within  one 
hour  if  100  c.c.  of  acid  is  used  for  0'25  to  1  gram  of  the  sugar.  The 
method  is  applicable  to  the  estimation  of  sugar  in  milk.  S.  B.  S. 

Precipitation  of  Laevulose  by  Basic  Lead  Acetate.  H.  C. 
Prinsen-Geerligs  {Zeitsch.  Ver.  deut.  Zuckerind.,  1908,  932 — 936). 
— The  results  of  the  experiments  recorded  show  that,  whilst  basic  lead 
acetate  does  not  precipitate  laevulose  from  its  solution  when  the  latter 
contains  nothing  but  the  sugar,  an  appreciable  quantity  of  the  sugar  is 
precipitated  if  other  substances  which  yield  insoluble  lead  compounds 
are  also  present.  As  all  syrups  and  crude  sugars  give  such  solutions, 
these,  when  clarified  with  basic  lead  acetate,  furnish  filtrates 
containing  less  laevulose  than  the  original  solution.  The  reducing 
sugar  precipitated  is  shown  to  be  actually  Isevulose.  W.  P.  S. 

Detection  of  Formic  Acid  in  Honey.  Th.  Merl  {Zeitsch. 
Nahr.  Genussm.,  1908,  16,  385 — 389). — Formic  acid  is  best  detected 
in  honey  by  heating  the  sodium  formate,  obtained  on  evaporating  the 
neutralised  distillate  of  the  honey,  with  concentrated  sulphuric  acid. 
The  carbon  monoxide  produced  is  collected  over  potassium  hydroxide 
solution,  and,  if  its  volume  is  measured,  the  quantity  of  formic  acid 
present  may  be  calculated.  Lactic  acid,  which  may  also  be  present  in  the 
distillate,  yields  carbon  monoxide  on  treatment  with  sulphuric  acid, 
and  a  portion  of  the  distillate  should  therefore  be  oxidised  with 
permanganate  and  the  resultiog  oxalic  acid  estimated.  The  quantity 
of  carbon  monoxide  due  to  the  lactic  acid  is  then  deducted  from  the 
total  volume  of  gas  found.  The  calomel  formed  by  the  action  of  formic 
acid  on  mercuric  chloride  may  also  be  employed  as  a  measure  of  the 
amount  of  formic  acid  present,  but  it  is  pointed  out  that  other 
substances  pi'esent  in  honey  distillates  reduce  mercuric  chloride. 

W.  P.  S. 

Acidification  and  Distillation  of  Fatty  Acids ;  Distilled  Oleic 
Acid.  Hugo  Dubovitz  {Chem.  Zenir.,  1908,  ii,  545  ;  from  ^eijhisieder 
Zeit.,  1908,  35,  728— 729).— The  acidification  of  the  fatty  acids  yields, 
according  to  Benedikt,  sulphostearic  acid,  which  on  boiling  with  water 
yields  hydroxystearic  acid.  The  author,  however,  obtained  about  twice  the 

67—2 
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quantity   of   hydroxystearic  acid   than  would  be  expected,   and  has 
tliereforo  altered  Benedikt's  formula  for  sulphostearic  acid  into 

S04(Oj,H3,-C02H)2. 
The  presence  of  small  quantities  of  neutral  fat  in  commercial  oleic 
acid  ("distillation  olein  ")  is  difficult  to  confirm,  owing  to  the  possible 
presence  of  anhydrides  and  lactones.  Owing  to  the  presence  of  volatile 
fatty  acids,  the  estimation  of  water  in  the  oleic  acid  should  be  effected 
in  a  vacuum  over  calcium  chloride.  L.  de  K. 

Estimation  of  /3-Hydroxybutyric  Acid  in  Urine.  Philip  A. 
Shaffer  (/.  Biol.  Chein.,  1908,  5,  211— 224).— Previous  methods  for 
the  estimation  of  this  acid  are  criticised.  The  method  proposed  is  to 
distil  Avith  sulphuric  acid  and  potassium  dichromate,  when  under 
suitable  conditions,  the  acid  is  converted  quantitatively  into  acetone, 
which  is  then  determined  by  standard  iodine  and  thiosulphate 
solutions.  A  number  of  precautions,  especially  in  estimations  in 
urine,  have  to  be  taken.  W.  D.  H. 

Detection  and  Estimation  of  ;8-Hydroxybutyric  Acid  in 
Urine.  Otis  F.  Black  {J.  Biol.  Chevi.,  1908,  5,  207— 210).— Aceto- 
acetic  acid  is  recognised  by  the  red  colour  produced  by  ferric  chloride. 
If  ^-hydroxybutyric  acid  is  tested  in  the  same  way  in  the  presence 
of  hydrogen  peroxide,  the  same  colour  reaction  is  obtained.  In 
applying  the  test  to  urine,  evaporation  at  a  gentle  heat  gets  rid  of 
acetoacetic  acid  ;  the  residue  is  acidified  with  hydrochloric  acid,  and 
made  into  a  paste  with  plaster  of  Paris.  This  is  broken  up  and 
extracted  with  ether,  the  ether  is  evaporated,  and  the  test  applied 
to  the  residue.  For  quantitative  purposes,  the  residue  is  extracted 
with  water  and  examined  with  a  polarimeter.  W.  I).  H. 

Natural  and  Added  Free  Tartaric  Acid  in  Natural  Wines. 
H.  AsTHUC  and  J.  Maiioux  {Bull.  Sac.  chim.,  1908,  [iv],  3, 
840—845  ;  Ami.  Chim.  anal.,  1908,  13,  307— 315).— The  method 
of  estimating  the  total  tartaric  acid  and  the  total  potassium  in  a 
wine,  and  de<lucing  therefrom  the  amount  of  free  tartaric  acid,  gives 
too  low  a  value  for  the  latter,  since  the  amount  of  potassium  combined 
with  other  acids  i.s  neglected.  In  this  manner,  excessive  (added) 
(juantitios  of  free  tartaric  acid  in  natural  wines  are  overlooked. 

Tlio  autliors  have  estimated  the  total  tartaric  acid  and  potassium  by 
the  olliciiil  methods,  and  the  added  tartaric  acid  and  total  potassium  by 
other  methods,  in  three  natural  wines  prepared  by  the  authors,  both 
wlion  untreated  and  after  addition  of  variable  known  quantities  of 
Inrtaric  acid  and  potassium,  and  draw  the  following  conclusions  from 
tiioir  results.  The  ofiicial  methods  are  liable  to  large  eri'ors  in  opposite 
directions,  the  other  methods  (Pasteur,  Reboul,  Magnier  de  la  Source, 
*tc.)  are  more  trustworthy,  and  should  therefore  bo  preferred  ;  it  is 
also  more  accurate  to  ignore  the  estimation  of  total  potassium,  and  to 
evaporate  in  tlie  presence  of  potassium  bromide,  in  order  to  estimate  free 
tartaric  acid.  It  is  impossible  to  distinguish  natural  from  added 
tartaric  acid  in  potable  wines. 
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The  authors'  results  contradict  the  statement  that  natural  wines 
from  ripe  grapes  are  necessarily  always  free  from  tartaric  acid. 

E.  H. 

Method  of  Estimating  Succinic  Acid  in  Fermented  Liquids 
containing  Other  Fixed  and  Volatile  Acids.  M.  Emmanuel 
Pozzi-EscoT  (Compt.  rend.,  1908,  147,  600—601  ;  Bull.  Assoc,  ckivi. 
Sucr.  Dist.,  1908,  26, 185—186  *).— The  following  method  is  stated  to 
be  trustworthy  for  the  separation  and  estimation  of  succinic  acid  in 
solutions  containing  colouring  matters,  tannin,  proteins,  and  fixed  and 
volatile  acids,  A  portion  of  the  solution  is  treated  with  a  small 
quantity  of  gelatin,  neutralised  with  ammonia,  and  then  rendered 
distinctly  acid  with  acetic  acid.  Barium  chloi'ide  is  next  added,  and 
the  precipitate,  consisting  of  proteins,  tannin,  barium  oxalate,  barium 
sulphate,  &c.,  is  removed  by  filtration.  The  filtrate  is  boiled  and 
treated  with  a  considerable  excess  of  lead  acetate,  which  precipitates 
any  remaining  protein  and  tannin,  and  phosphoric,  tartaric,  and 
citric  acids.  The  precipitate  is  collected  on  a  filter  and  washed 
with  very  dilute  acetic  acid.  The  filtrate  is  treated  with  hydtogen 
sulphide  to  remove  the  excess  of  lead,  and  the  solution  is  then  acidified 
with  sulphuric  acid,  boiled,  and  the  malic  acid  is  oxidised  by  the 
addition  of  an  excess  of  potassium  permanganate.  This  excess  is 
decomposed  by  means  of  potassium  hydrogen  sulphite,  and  the  sulphuric 
acid  is  removed  by  treatment  with  barium  chloride.  The  solution  is 
then  concentrated,  rendered  slightly  ammoniacal,  and  the  succinic  acid 
is  precipitated  by  the  addition  of  an  alcoholic  solution  of  barium 
bromide,  a  quantity  of  alcohol  equal  to  three  times  the  volume  of  the 
total  solution  being  also  added.  The  barium  succinate  is  collected  on  a 
filter,  washed  with  60%  alcohol,  and  ignited.  The  amount  of  succinic 
acid  is  calculated  from  the  weight  of  barium  carbonate  obtained 
(compare  this  vol.,  ii,  904).  W.  P.  S. 

Naphtharesorcinol  as  a  Reagent  for  Certain  Aldehyde  and 
Keto-acids.  John  A.  Mandel  and  Carl  Neuberg  (Biochem.  Zeitsch., 
1908,  13,  148— 151).— The  reaction  described  by  B.  Tollens  for 
glycuronic  acid  (heating  with  naphtharesorcinol  and  hydrochloric  acid, 
and  subsequent  extraction  with  ether)  is  applicable  to  several  other 
substances,  especially  those  containing  certain  combinations  of  car- 
boxyl  and  carbonyl  groups  in  the  molecule.  Also,  certain  more  complex 
substances,  such  as  glucothionic  acid,  ovomucoid,  chondroitinsulphuric 
acid,  and  various  nucleo-proteins,  give  the  reaction.  S.  B.  S. 

Separation  of  Benzoic  Acid  and  Cinnamic  Acid.  Anne  W. 
K.  DE  Jong  {Pharm.  Weekblad,  1908,  45,  1115— 1116).— Scheringa's 
process  (separation  of  the  bulk  of  the  cinnamic  acid  as  calcium 
cinnamate  and  oxidation  of  the  remainder  with  permanganate  :  Abstr., 
1907,  ii,  823)  is,  in  the  author's  opinion,  unsuitable  for  quantitative 
purposes,  owing  to  the  formation  of  benzoic  acid,  L.  de  K. 

*  arid  Ann.  Chim,  anal,  1908,  13,  439—440, 
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Siichting's  Method  for  Estimating  Acidity  of  Soils.  Br. 
Tacke  and  H.  Suchting  (/.  pr.  Chem.,  1908,  [ii],  78,  139—142). 
— Mainly  polemical.     A  reply  to  van  Schermbeck  (this  vol.,  ii,  743). 

J.  J.  S. 

Humic  Acid.  A.  J.  van  Schermbeck  (/.  pr.  Chem.,  1908,  [ii],  78, 
285 — 288.  Compare  this  vol.,  ii,  743). — A  reply  to  Tacke  and 
Suchting  (preceding  abstract),  and  a  further  criticism  of  these 
authors'  methods.  G.  Y. 

Colour  Reactions  of  Sesame  Oil  with  (a)  Aromatic  Alde- 
hydes and  (6)  Various  Sugars.  The  Similar  Reactions  with 
Biliary  Acids.  C.  Fleig  {Bull.  Soc.  chim.,  1908,  [iv],  3,  984—991, 
992—999). — The  suggestion  has  been  made  (Mylius,  Abstr.,  1887, 
1149)  and  denied  (Ville,  Abstr.,  1907,  ii,  913)  that  the  red  or  violet 
colorations  formed  i  n  the  Pettenkofer  test  for  biliary  acids,  and  in 
the  Camoin-Baudoui  n  test  for  sesam6  oil,  depend  on  the  formation  of 
furfuraldehyde  by  the  action  of  the  sulphuric  or  hydrochloric  acid  on 
the  sucrose  used.  The  author  has  therefore  tried  to  obtain  definite  data 
on  this  point  by  using  (1)  various  aromatic  aldehydes  and  (2)  polyhydric 
alcohols  and  sugars  in  place  of  sucrose,  and  the  results,  on  the  whole, 
support  Mylius'  contention.  It  is  suggested  that  the  differences  in 
colour  produced  in  using  furfuraldehyde  instead  of  sucrose,  as  noted 
by  Ville,  may  be  due  to  secondary  influences  exerted  by  other 
hydrolytic  products  formed  when  sucrose  is  used. 

Of  the  thirteen  aldehydes  tried,  jo-hydroxybenzaldehyde,anisaldehyde, 
protocatechualdehyde,  vanillin,  piperonal,  and  cinnamaldehyde  give 
colours  as  intense  as  those  yielded  by  furfuraldehyde,  whilst  benz- 
aldehyde,  salicylaldehyde,  o-nitrobenzaldehyde,  and  j9-dimethylamino- 
benzaldehyde  yield  less  intense  tints,  and  m-  and  /)-nitrobenzaldehyde 
and  cuminaldehyde  are  still  leas  satisfactory. 

The  polyhydric  alcohols  and  sugars  tried  as  substitutes  for  sucrose 
in  the  Camoin-Baudouin  reaction  fall  into  the  following  five  groups,  in 
order  of  decreasing  intensity  of  colour  produced  :  (a)  Isevulose,  invert 
sugar,  sucrose,  sorbose;  (b)  raffinose;  (c)  xylose,  arabinose  ;  (d)  galactose, 
mannose,  mannitol,  dextrose ;  (c)  isodulcitol,  erythritol,  sorbitol,  dulcitol, 
lactose,  maltose,  glycerol.  All  the  sugars  in  this  list,  except  arabinose, 
were  also  tried  in  the  Pettenkofer  test,  and  gave  similar  results. 

In  both  tests  the  production  of  colour  is  expedited  by  warming  the 
mixture  slightly  ;  hydrochloric  acid  may  be  used  in  place  of  sulphuric 
acid  or  vice  versa,  but  in  some  cases  the  former  acid  is  advantageous. 
In  the  teste  for  sesame  oil,  an  alcoholic  e.\tract  of  the  oil  may  be  used 
in  place  of  the  oil  itself.  Full  details  are  given  in  the  two  papers  as 
to  the  exact  methods  employed  in  making  the  tests.  The  second 
paper  concludes  with  a  summary  of  the  literature  dealing  with  the 
constituent  of  .sesam6  oil  to  which  the  production  of  the  colour  is  due, 
and  the  conclusion  is  drawn  that  this  coloration  may  be  due  to  the 
presence  of  a  number  of  different  sub.stances.  T.  A.  H. 

Formation  of  Formaldehyde  in  Solutions  of  Sugar.  A. 
Alexander  Kamsay  {J.  Roij.  Soc,  iVew  South  Wales,  1907,41,  172—175). 
— Attention  is  called  to   the   fact,   noticed  amongst   others  by  the 
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author,  that  small  quantities  of  formaldehyde  are  formed  during  the 
heating  or  distillation  of  saccharine  liquids  (jams,  for  instance) ; 
thus  upsetting  the  value  of  some  tests  recommended  for  the  detection 
of  added  formalin.  L.  de  K. 

Identification  of  Thujone  in  Liqueurs.  Louis  Duparc  and 
A.  MoNNiER  (Anji.  chim.  anal.,  1908,  13,  378 — 382). — The  liqueur  is 
submitted  to  distillation,  and  10  c.c.  of  the  distillate  (which  should  be 
of  60°  alcoholic  strength)  is  mixed  with  2  c.c.  of  10%  zinc  sulphate, 
0'5  c.c.  of  10%  sodium  nitroprusside,  and  then  with  4  c.c,  of  5%  sodium 
hydroxide  free  from  carbonate.  After  the  lapse  of  one  minute, 
2  to  3  c.c.  of  glacial  acetic  acid  are  added,  when,  after  a  few  minutes, 
a  very  characteristic,  dark  red  precipitate  forms  if  thujone  is  present. 

The  author  has  examined  altogether  fifty-four  different  essences 
(2  parts  dissolved  in  1000  parts  of  alcohol),  and,  with  the  exception  of 
thujone,  they  yielded  white  or  yellow  precipitates ;  those  which 
contained  citral,  however,  gave  an  orange-red  deposit.  L.  de  K. 

Analysis  of  Scammony  Resins.  P.  Guigues  {Bull.  Soc.  chim., 
1908,  [iv],3,872 — 878). — The  ether  assay  of  scammony  resin  advocated 
by  the  Codex  Medicavientarhis  is  unsound,  since  (1)  the  resin  of  jalap 
is  partly  soluble  in  ether,  whilst  some  resins  from  scammony  are 
incompletely  soluble  in  this  solvent ;  (2)  it  permits  the  substitution  of 
fusiform  jalap  resin,  soluble  in  ether,  for  the  true  scammony  resin  ; 
(3)  it  prevents  the  recognition  of  foreign  resins,  particularly  colophony, 
soluble  in  ether  ;  and  (4)  it  is  subject  to  numerous  errors,  and  does 
not  give  constant  results. 

The  solubility  of  scammony  resin  is  not  appreciably  altered  by 
boiling  with  water  or  with  10%  hydrochloric  acid  for  several  hours. 
Assay  of  the  resin  by  turpentine  instead  of  ether  is  no  more  successful. 
The  author  proposes  to  detect  adulteration  by  determination  of  the 
rotatory  power.  The  following  are  the  values  obtained  for  the  optical 
activities  of  resins  :  Commercial  Tampico  jalap,  —  34°20' ;  true  Orizaba 
jalap,  -  24°45' ;  officinal  jalap,  -  36°  ;  officinal  turbith,  -  30°10'  to  31°35' ; 
ordinary  colophony,  +  6°  to  +  7° ;  sandarac  from  the  Arabic  bazaar, 
+  46°20';  pure  sandarac,  +  31°,to  +  34°  ;  recent  mastic,  +  29°30';  second 
quality  mastic,  +21°50';  guaiacum,  -17°.  For  scammony,  the  author 
obtained  —  24°30'  as  a  maximum  from  the  resin  extracted  from  the 
gum-resin,  and  -  18°30'  to  -  23°30'  for  resins  extracted  from  the  roots. 
The  rotatory  power  is  independent  of  the  solubility  in  ether.  These 
values  show  that  only  the  Orizaba  jalap  (fusiform)  resin  and 
guaiacum  resin  can  be  used  as  adulterants.  Since  only  the  scammony 
resins  extracted  from  the  gum  resin,  which  are  at  least  twice  as 
expensive  as  that  extracted  from  the  root,  have  rotatory  powers  as 
high  as  -  24°30',  a  resin  having  a^  higher  than  —  23°30'  is  most 
probably  fusiform  jalap  resin.  Guaiacum  resin  should  be  readily 
detected  by  its  chemical  characteristics.  E.  H. 

Detection  of  Arbutin  in  Plants.  Mlle.  A.  Fichtenholz  {J. 
Pharm.  Chim.,  1908,  [vi],  27,  255— 262).— In  applying  Bourquelot's 
method  (Abstr.,  1902,  ii,  55)  to  the  detection  of  glucosides  in  plants, 
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it  is  necessary  to  allow  the  emulsin  to  act  on  the  plant  extract  during 
several  days,  as  the  action  of  the  ferment  is  frequently  slow,  owing  to 
the  presence  of  tannic  or  gallic  acids,  which  retard  its  activity.  In  the 
case  of  such  glucosides  as  arbutin,  which  has  a  high  Isevorotation,  it 
is  advantageous  to  defecate  the  plant  extract  with  lead  acetate  before 
adding  emulsin.     Bearberry  leaves  contain  at  least  166%  of  arbutin. 

T.  A.  H. 

Volumetric   Estimation   of    Potassium    Ferrocyanide.      H. 

BoLLENBACn  (Zeitsch.  anal.  Ckem.,  1908,  47,  687— 690).— The 
following  modi6cation  oi  de  Hacn's  process  was  found  to  give  trust- 
worthy results.  The  potassium  ferrocyanide  solution  is  acidified  with 
sulphuric  acid,  and  an  excess  of  JSf/\0  permanganate  solution  is  added. 
After  the  addition  of  a  few  drops  of  ferric  sulphate  solution,  the 
excess  of  permanganate  is  titrated  with  iV/lO  ferrocyanide  solution. 
Each  drop  of  the  latter  added  produces  a  greenish-blue  precipitate, 
which  disappears  on  shaking,  as  long  as  any  permanganate  remains. 

W.  P.  S. 

Detection  and  Estimation  of  Hexamethyleneamine  in 
Pharmaceutical  Mixtures.  William  A.  Puckner  and  W.  S.  Hilpert 
{J.  Amer.  Ckem.  Soc,  1908,  30,  1471  — 1474).— The  process  is  based  on 
the  fact  that  hexamethyleneamine  does  not  suffer  decomposition  on 
boiling  with  aqueous  potassium  hydroxide,  but  that  it  is  converted 
into  formaldehyde  and  ammonium  sulphate  on  boiling  with  dilute 
sulphuric  acid.  The  ammonia  formed  is  then  readily  estimated,  any 
ammonia  pre-existing  in  the  sample  under  examination  being  removed 
by  the  preliminary  alkaline  treatment. 

The  reactions  with  mercuric  chloride  and  with  bromine  are  also 
useful  in  the  identification  of  hexamethyleneamine.  Advantage 
may  also  be  taken  of  its  solubility  in  chloroform.  L.  de  K. 

Estimation  of  the  Total  Alkaloids  in  Cinchona  Barks. 
N.  H.  Cohen  {Pharm.  Weekblad,  1908,45,  1089— 1098).— A  modi- 
fication of  Florence's  method  (Abstr.,  1907,  ii,  317).  Five  grams  of 
the  very  fine  powder  are  placed  in  a  small  corked  flask,  125 
grams  of  ether  and  5  c.c.  of  15%  sodium  hydroxide  are  added,  and  the 
whole  is  weighed.  After  shaking  vigorously  every  five  minutes  for  an 
hour,  the  flask  is  fitted  to  a  vertical  condenser,  and  the  contents  are 
boiled  for  half  an  hour.  When  cold,  ether  is  added  to  restore 
the  original  weight,  5  c.c.  of  water  are  introduced,  and,  after  thorough 
shaking,  the  ether  is  transferred  to  a  250  c.c.  flask.  Twenty  c.c.  of 
lime  water  are  added,  the  flask  is  closed,  preferably  with  the  same 
cork,  and  the  whole  thoroughly  shaken.  One  hundred  c.c,  of  the 
ether  are  now  drawn  through  a  plug  of  cottonwool  into  a  weighed 
200  c.c.  flask,  the  ether  is  distilled  off,  and  the  residual  alkaloids  dried 
for  one  and  a-half  hours  at  100"  and  weighed.  The  weight  x  25  = 
percentage  of  alknloids,  about  0-5  of  wluch  consists  of  impurities. 
The.se  may  be  estimated  by  di.ssolving  tlio  alkaloids  in  10  cc.  of  2% 
Bulphuric  acid  and  shaking  the  solution  with  ether,  which  is  then 
evaporated  in  a  weighed  flask. 
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Florence's  estimation  of  the  quinine  by  means  of  N/\0  ethereal 
oxalic  acid  cannot  be  recouiineudecl.  ]j.  de  K. 

The  Quantitative  Relations  of  the  Thalleoquinine  Reactions. 
Jos.  VoNDRASEK  {Chein.  Zentr.,  1908,  ii,  833 — 834  ;  from  Pharm.  Post, 
1908,  41,  605 — 607). — The  author  recommends  that  the  test  for 
quinine  should  be  carried  out  as  follows  :  0*01  gram  of  the  quinine  salt 
is  dissolved  in  a  mixture  of  1  c.c.  of  N  hydrochloric  acid  and  2  c.c.  of 
iV/10  potassium  bromate,  and  boiled  until  the  liquid  turns  orange- 
yellow.  When  cold,  1 — 2  c.c.  of  ammonia  are  added,  and  a  dark  green 
solution  is  obtained.  Quinidine  also  gives  the  test.  In  this  reaction, 
three  atoms  of  chlorine  are  taken  up  by  1  mol.  of  quinine.  The  test 
may  be  also  carried  out  in  the  cold,  when  addition  of  ammonia  will 
give  a  dark  green  precipitate  and  a  dark  green  liquid.  On  adding 
alcohol,  a  solution  is  obtained  which  is  suitable  for  the  colorimetric 
estimation  of  quinine. 

Quinine  and  quinidine  may  be  distinguished  from  cinchonine  and 
cinchonidine  by  heating  the  aqueous  solutions  with  excess  of  potassium 
bromate,  which  yields  a  blue  liquid.  The  colour  is  destroyed  on  adding 
acid.  L.  DE  K. 

Assay  of  Coca.  Anne  W.  K.  de  Jong  (Chem.  Weekblad,  1908, 
5^  645— 647).— A  reply  to  M.  Greshoff  (this  vol.,  ii,  441).  The 
author  gives  experimental  results  in  support  of  the  contention  that 
Greshoff's  method  of  estimating  coca  is  untrustworthy,  and  attributes 
this  to  decomposition  caused  by  heating  the  alkaloid  salts  in  aqueous 
solution  (compare  Abstr.,  1905,  ii,  778  :  this  vol.,  ii,  440). 

A.  J.  W. 

Assay  of  Coca.  Maurits  Greshoff  (Chem.  Weekblad,  1908,  5, 
705 — 706.  Compare  this  vol.,  ii,  441).— Polemical.  A  final  reply  to 
de  Jong  (preceding  abstract).  L-  de  K. 

Detection  of  Vegetable  Poisons  in  Decomposed  Animal 
Bodies.  Theodor  Panzer  {Zeitsch.  anal.  Chem.,  1908,  47,  572—590). 
— Corpses  which  have  undergone  a  considerable  amount  of  decom- 
position may  contain  substances  which  yield  general  reactions  similar 
to  those  given  by  the  alkaloids.  These  substances,  which  are  chiefly 
found  in  the  brain,  and  to  a  less  extent  in  the  liver  and  kidneys, 
do  not  give  the  characteristic  reactions  of  the  separate  alkaloids.  If 
a  residue  is  obtained  from  the  ethereal  extract  of  the  alkaline  solution 
obtained  in  the  usual  way  (Stas-Otto  method)  from  the  organs  under 
examination,  which  residue  gives  genei-al  alkaloidal  reactions,  the 
solution  of  the  residue  should  be  rendered  acid  with  hydrochloric  acid 
and  extracted  with  ether ;  this  treatment  removes  the  substances, 
and  the  aqueous  solution  is  then  examined  for  alkaloids.  If  possible, 
it  is  preferable  not  to  mix  the  brains  with  the  other  organs  of  the 
body  under  examination.  '' •  "•  '^• 

Process  for  the  Valuation  of  Saffron.  Balthasak  Pfyl  and 
W.    Scheitz    {Zeitsch.    Nahr.    Genussm,    1908,    16,    347— 352).— The 
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process  depends  upon  the  estimation  of  the  amount  of  sugar  formed 
by  the  hydrolysis  of  the  glucoside  soluble  in  chloroform,  which  the 
authors  have  shown  occurs  in  saffron  (this  vol.,  ii,  979).  Saffron 
is  dried,  powdered,  and  re-dried,  and  5  grams  of  the  preparation 
extracted  iu  a  Soxhlet  apparatus  with  light  petroleum  and,  after 
drying,  re-extracted  with  dry  chloroform.  The  solvent  is  evaporated 
from  the  chloroform ic  extract,  and  the  residue  dissolved  as  far  as 
possible  in  acetone.  The  latter  is  evaporated,  and  the  glucoside 
in  the  residue  hydrolysed  by  adding  5  c.c.  of  iV-hydrochloric  acid 
and  heating  during  fifteen  minutes,  water  being  added  as  required 
to  bring  the  total  amount  of  liquid  up  to  25  c.c.  The  filtrate  from 
this  is  neutralised  with  iV'-alkali,  and  the  sugar  estimated  by  Allihn's 
method. 

The  best  quality  of  commercial  saffron,  consisting  only  of  the 
stigmas  of  the  saffron  crocus,  yields  in  this  way  0'1996  to  0*2090 
gram  of  metallic  copper,  and  samples  yielding  less  than  this  may 
be  regarded  as  having  an  unduly  large  proportion  of  styles  included, 
or  as  containing  constituents  foreign  to  the  saffron  crocus.  The 
quantity  of  adulterant  present  is  not  directly  proportional  to  the 
diminution  in  the  amount  of  copper  obtained,  since  the  latter  is, 
in  part,  dependent  on  the  concentration  of  sugar  solution  used,  and 
a  table  is  supplied  in  the  original  from  which,  by  a  method  of 
intei'polation,  the  quantity  of  "  real  saff'i'on  "  present  in  a  sample  can 
be  calculated  from  determinations  made  by  the  above  process. 
Trials  with  the  usual  adulterants  of  saffron,  namely,  saffron  crocus 
styles,  logwood,  red  poppy  petals,  red  peony  petals,  honey,  marigold 
petals,  safllowei%  Cape  saffron,  and  Spanish  thistle  flowers,  show  that 
each  of  these  products,  when  subjected  to  this  process,  yields  pi'actically 
no  reducing  substance,  and  that  with  turmeric  and  red  sandalwood 
very  much  smaller  quantities  of  copper  are  obtained  than  with  real 
saffron.  T.  A.  H. 

Detection  of  Proteins  by  means  of  Formaldehyde.  Leo  von 
LiKBEUMANN  (Zeitsch.  Niihr.  Genussm.,  1908,  16,  231). — Five  c.c.  of 
the  solution  to  be  tested  are  treated  with  one  drop  of  40%  form- 
aldehyde solution  and  one  drop  of  very  dilute  ferric  chloride  solution. 
The  mixture  is  then  allowed  to  flow  over  the  surface  of  5  c.c. 
of  concentrated  sulphuric  acid.  If  protein  (albumin  or  albumose) 
is  present  iu  the  solution,  a  violet  I'ing  is  observed  at  the  junction  of 
the  two  liquids.  W.  P.  S. 

A  New  Reaction  for  Bile  Acids.  Adolf  Jolles  (Zeitsch. 
j>hy.nol.  Cheiii.,  1908,  57,  30— 34  ;  Ber.,  1908,  41,  2766).— If  a  few 
drops  of  a  5%  solution  of  rhan\nose  are  warmed  with  a  similar 
amount  of  a  0  r/,  solution  of  taurocholate  or  glycocholate,  and  a  few 
drops  of  concentrated  hydrochloric  or  sulphuric  acid,  a  momentary 
red  coloration  is  obtained,  which  passes  in  a  short  time  iuto  a  green 
fluorescence.  This  test  is  given  also  l)y  cholic  acid,  but  not  by 
glycine  or  taurine.  The  delicacy  of  the  test  is  very  considerable. 
In  employing  it  to  detect  bile  acids  in  urine,  the  fluid  is  first  mixed 
with  a  solution  of  caseinogon,  and  the  latter  is  precipitated  by  careful 
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addition  of  sulphuric  acid  and  filtered  ofF.  The  precipitate  is 
digested  with  absolute  alcohol  at  room  temperatui-e  for  an  hour, 
filtered,  and  the  reaction  tried  with  the  filtrate.  Cholesterol,  albumin, 
urea,  carbohydrates,  higher  hydrocarbons,  and  acids  of  the  fatty  and 
benzene  series  do  not  give  the  test.  W.  D.  H. 

A  Colour  Reaction  of  Bile  Acids  •with  Vanillin  and  Sulphuric 
Acid.  Katsuji  Inouye  and  Hiizu  Ito  {Zeitsch.  physiol.  Chem.,  1908, 
57,  313 — 314).— If  vanillin  is  added  to  an  aqueous  solution  of  bile 
acids,  and  then  concentrated  sulphuric  acid,  a  red  ring  appears  at  the 
junction  of  the  two  liquids  ;  on  shaking  up  the  mixture,  it  becomes  red, 
then  brown  or  yellow,  and  finally  violet.  On  diluting  this  with  glacial 
acetic  acid,  a  wide  absorption  band  at  D,  reaching  to  G  on  one  side 
and  E  on  the  other,  is  seen.  Tables  are  given  showing  the  delicacy  of 
the  test  with  cholic,  glycocholic,  and  taurocholic  acids.         W.  D.  H. 

The  Lecithin-content  of  Milk.  Joseph  NERKiNGand  E.  Habnsel 
(Biochem.  Zeitsch.,  1908,  13,  348 — 353). — For  estimation  of  lecithin, 
100  c.c.  of  milk  were  precipitated  with  200  c.c.  of  alcohol.  The 
precipitate  was  extracted  with  chloroform  in  a  Soxhlet  apparatus. 
The  alcoholic  filtrate  was  evaporated  at  50 — 60°,  and  the  residue 
also  extracted  with  chloroform.  The  two  chloroform  extracts  were 
united,  and  the  residue,  after  evaporating  off  the  solvent,  incinerated 
with  fusion  mixture.  The  amount  of  phosphoric  acid  in  the  ash  was 
estimated,  and  from  the  results,  the  lecithin-content  calculated.  The 
amount  of  lecithin  from  several  species  of  animals  varied  (as  a  mean 
of  several  analyses  in  each  case)  between  0"0109  and  00833%. 

S.  B.  S. 

Detection  of  Indican  in  Urine.  Ernst  Salkowski  {Zeitsch., 
physiol.  Chem.,  1908,  57,  519 — 521). — The  urine  is  mixed  with 
copper  sulphate  solution  and  hydrochloric  acid,  and  then  chloroform 
added ;  the  chloroform  is  coloured  blue  if  indican  is  present.  This 
method  is  described  with  full  details,  as  to  procedure  and  the  pre- 
cautions to  be  observed. 

Gautier's  statement  that  the  virine  of  rabbits  fed  on  cabbage  does 
not  contain  indican  is  incorrect.  W.  D,  H. 

The  Guaiacum  Reaction.  Carl  L.  Alsberg  {Arch.  exp.  Path. 
Pharm.,  Suppl.,  1908,  39— 53).— Various  jDoints  in  relation  to  this 
test  for  blood  are  discussed,  and  its  unsatisfactory  nature  pointed  out. 
The  blood  of  many  invertebrates  gives  the  reaction,  and  particular 
attention  has  been  paid  to  blood  which  contains  hsemocyanin.  This 
blood  gives  the  test  even  after  it  is  boiled.  Hsemocyanin  itself, 
other  copper  compounds,  certain  manganese  compounds,  and  other 
salts  give  the  test.  W.  D.  H, 

Estimation  of  Catalases  and  Oxydases  in  Blood.  I.  Walther 
Lob  {Biochem  Zeitsch.,  1908,  13,339 — 347). — A  preliminary  account 
is  given  of  the  apparatus  employed  for  the  estimation  of  the  amount 
of  oxygen  evolved  when  a  hydrogen  peroxide  solution  is  treated  with 
blood.     The  gas  evolved  was  measured  both  by  a  "  volume  method" 
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and  a  "  pressure  method."  In  the  former  case,  the  vessel  containing 
the  peroxide  was  connected  with  a  Hempel  burette,  and  in  the  latter, 
with  a  manometer.  The  blood  in  both  cases  was  contained  in  a  small 
capsule  resting  on  a  plate  which  was  fixed  on  to  a  ground  stopper 
inserted  into  the  side  of  the  peroxide  containing  vessel  above 
the  level  of  the  liquid.  By  turning  the  stopper  through  180°, 
the  capsule  could  he  dropped  into  the  peroxide  solution.  This  was 
only  done  when  the  apparatus  was  in  connexion  with  the  burette  or 
manometer,  and  had  reached  the  constant  temperature  at  which  the 
experiment  was  carried  out.  S.  B.  S. 

Diazo-reaction  of  Atoxyl.  Ercole  Covelli  {CJiem.  Zeit., 
1908,32,  1006). — Solutions  of  atoxyl  give  the  following  reactions: 
(1)  with  a  hypochlorite,  a  yellow  precipitate  or  coloration;  (2)  with  a 
hypochlorite,  phenol,  and  ammonia,  a  blue  coloration,  which  can  be 
observed  even  in  a  dilution  of  1  :  100,000  ;  (3)  with  reducing  agents, 
such  as  zinc  and  sulphuric  acid  in  the  cold,  or  stannous  chloride  or 
hypophosphorous  acid  in  hot  hydrochloric  acid,  a  yellow  precipitate  ; 
and  (4)  with  a  fatty  aldehyde  and  a  hot  mineral  acid,  a  yellow 
coloration. 

More  delicate  and  characteristic  reactions  are  given  by  arsenodiazo- 
benzene,  which  is  formed  when  atoxyl  is  treated  with  a  few  drops  of  a 
1/2%  solution  of  sodium  nitrite  and  a  few  drops  of  sulphuric  acid. 
The  resulting  solution  gives  :  (a)  with  a-naphthylamine  hydrochloride, 
a  purplish-red  coloration.  This  extremely  delicate  reaction  is  recom- 
mended for  the  detection  of  unchanged  atoxyl,  for  example,  in  urine. 
Carbamide  and  the  amino-acids,  which  react  with  nitrous  acid,  do  not 
interfere  with  the  test.  The  reaction  may  be  employed  also  for  the 
colorimetric  estimation  of  atoxyl  ;  (6)  with  a  few  drops  of  acet- 
aldehyde  and  potassium  hydroxide,  added  drop  by  drop,  a  carmine-red 
colox-ation,  changing  to  yellow,  and  finally  becoming  colourless.  The 
carmine-red  is  stable  in  presence  of  an  excess  of  alkali ;  and  (3)  with 
phenols,  such  as  /?-naphthol,  abrastol,  resorcinol,  morphine,  or  dionine, 
a  purplish-red  coloration.  Towards  biliverdin  and  pathological  urines, 
whicli  give  Ehtlich's  diazo-reaction,  arsenodia/.obtnzone  behaves  in  the 
same  manner  as  sulphodiazobenzene.  G.  YC3 
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Refractive  Indices  of  Solutions.  Frederick  H.  Getman  and 
F.  B.  Wilson  {Amer.  Chem.  J.,  1908,  40,  468— 484).— The  specific 
refraction  of  various  salts,  acids,  and  non-electrolytes  in  water, 
calculated  on  the  assumption  that  the  refractive  powers  of  solvent 
and  solute  are  uninfluenced  by  the  act  of  solution,  have  been  compared 
with  their  specific  refractions  calculated  from  atomic  refractions. 

The  lack  of  agreement  in  most  of  the  cases  studied  is  supposed 
to  indicate  the  presence  of  hydrates  in  solution,  but  it  has  not  been 
found  possible  to  calculate  the  degree  of  hydration  from  the  results. 

R.  J.  C. 

Refractometric  Studies  of  some  Methane  Derivatives  in 
which  Two  or  Three  Atoms  of  Hydrogen  are  Replaced  by 
Negative  Radicles.  II.  Sodium  Salts.  Albin  Haller  and 
Paul  Th.  Muller  {Ann.  Chim.  Phys.,  1908,  [viii],  15,  289—296).— 
Mainly  a  resume  of  work  already  published  (Abstr.,  1905,  i,  112)  ; 
the  difference  between  the  values  of  Mj,  for  free  acid  and  sodium 
salt  in  the  case  of  ethyl  cyanoacetoacetate  is  3 "74  ;  the  acid  therefore 
is  a  fseibdo-SiciA.  The  possible  constitutional  formulae  of  the  sodium 
salts  of  the  joseutZo-acids  are  discussed.  M.  A.  W. 

Atomic  Decomposition  and  Spectral  Series.  August  L. 
Bernoulli  {Physikal.  Zeitsch.,  1908,  9,  745 — 749  ;  Ber.  deut.  physikal. 
Ges.,  1908,  6,  636 — 642). — The  author  supposes  that  the  molecules  of 
a  gas  are  not  alike,  but  that  the  molecular  and  atomic  weights  repi'e- 
sent  average  values.  On  the  assumption  that  every  chemical  element 
in  the  gaseous  condition  represents  a  conglomeration  of  polymerised 
forms  of  a  primordial  matter  in  equilibrium,  and  that  the  gas  mixtures 
obey  Rayleigh's  radiation  law,  a  formula  is  deduced  from  which  the 
atomic  weights  of  the  elements  can  be  calculated.    The  formula  is  written 

A  =  T0104(-l->y3y.(-l+Vy. 

p  and  q  being  integral  numbers.  Using  different  values  of  p  and  q, 
atomic  weight  numbers  in  very  good  agreement  with  the  experimental 
values  are  obtained. 

Similar  assumptions  to  the  above  have  led  the  author  to  a  formula 
which  gives  the  lines  and  bands  in  the  spectra  of  the  elements  with 
considerable  accuracy.  H.  M.  D. 

Flame  Spectrum  of  Cupric  Chloride.  Peter  Kien  {Zeitsch. 
wiss.  Photograph.  Photophysik.  Photochem.,  1908,  6,  337 — 358). — The 
first  part  of  the  paper  contains  an  historical  review  of  previous  investi- 
gations on  the  spectrum  of  cupric  chloride ;  in  the  second,  new 
experiments  are  described,  the  object  of  which  was  to  determine  the 
intensity  and  the  structure  of  the  bands. 

The  cupric  chloride  was  introduced  into  the  flame  of   a  blow-pipe 
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fed  with  coal-gas  and  air,  or  oxygen,  by  means  of  a  roll  of  filter  paper 
moistened  with  a  solution  of  the  salt.  By  means  of  a  spring  and 
clockwork  mechanism,  the  filter  paper  roll  was  moved  iip  into  the 
flame  at  a  definite  rate,  and  a  steady  supply  of  cupric  chloride  thereby 
obtained. 

The  intensity  of  the  spectrum  is  not  greatly  influenced  by  the 
temperature,  but  depends  very  much  on  the  amount  of  cupric  chloride 
in  the  flame.  As  already  pointed  out  by  Lecoq  de  Boisbaudran,  four 
stages  of  the  spectrum,  depending  on  the  amount  of  salt  in  the  flame, 
can  be  distinguished.  The  author's  observations  agree  very  well  with 
those  of  Boisbaudran,  except  in  the  fourth  stage,  when  an  extremely 
small  amount  of  salt  is  present ;  in  these  circumstances  the  only 
remaining  band  of  any  considerable  strength  reaches  from  X  =  5100  to 
X  =  5800,  and  has  a  maximum  at  X  =  5400 — 5600. 

The  four  characteristic  double  bands  which  are  seen  in  the  second 
stage:  a (X  =  4259— 4279),  /3  (X  =  4333— 4353),  A (4412— 4433),  and 
8  (4493 — 4515),  are  found  with  great  dispersion  to  consist  of  groups  of 
bands  in  which  series  of  lines  can  be  recognised. 

Attention  is  called  to  the  sensitiveness  of  the  cupric  chloride 
spectrum.  Photographic  registration  of  the  "sodium  chloride" 
spectrum  in  coal  or  coke  fires  has  confirmed  Salet's  conclusion  that 
this  is  due  to  traces  of  cupric  chloride.  H.  M.  D. 

Spectrum  of  Neo-erbium  Oxide  and  Kirchhoff's  Law.  Karl 
A.  HoFMANN  and  Gunther  Bugge  {Ber.,  1908,  41,  3783—3789. 
Compare  Hofmann  and  Burger,  this  vol.,  ii,  189). — The  reflection 
spectrum  of  neo-erbium  oxide  illuminated  by  an  electric  arc  light  is 
far  more  characteristic  than  the  absorption  spectrum  of  a  10%  solution 
of  the  nitrate,  and,  in  agreement  with  Kirchhoff's  law,  it  is  found  that 
the  lines  of  maximum  absorption  in  the  former  spectrum  correspond 
with  the  bright  lines  in  the  emission  spectrum  of  the  oxide  heated 
with  a  hydrogen  flame.  The  bands  of  maximum  absorption  of  the 
nitrate  solution  do  not  exactly  correspond  with  the  lines  of  the  oxide 
spectrum,  but  are  somewhat  displaced  ;  thus,  the  maxima  of  emission 
of  the  oxide  are:  X=  661-3,  653-0,  563-4,  540-2,  522-6,  493-0,  4891, 
463-0,  and  447-0  ;  the  maxima  of  absorption  of  the  oxide  are  :  A  =  661-7, 
652-4,  563-8,  540-4,  522-4,  491-5,  489-5.  462-5,  and  446-5  ;  and  of  the 
nitrate  solution,  X  =  667,  654,  541,  523,  519,  492,  487,  450,  and  442. 
Both  the  oxalate  and  fluoride  in  a  solid  state  give  absorption  spectra 
very  similar  in  character  to  the  absorption  spectra  of  solutions  of  the 
nitrate  and  sulphate,  although  tlie  intensities  and  positions  of  the 
bands  vary  slightly  in  each  case.  Sharp  lines  as  well  as  bands  appear 
in  the  absorption  spectrum  of  the  solid  sulphate,  so  that  a  transition 
of  the  band  spectrum  of  a  salt  to  the  line  spectrum  of  the  oxide 
ajjpears  probable.  W.  H.  Ct. 

Spectroscopic  Behaviour  of  Hydrocarbons  -with  Conjugate 
Ethylene  Linkings.  Julius  W.  BkOhl  {Ber.,  1908,  41,  3712—3720. 
Compare  Trans.,  1907,  91,  115). -Keif's  results  (this  vol.,  i,  847) 
confirm  the  author's  previous  conclusions.  The  values  for  the  refractive 
dispersion."  A^*-hoxonol  and  A^*-hoxadieue  have  been  re-determined 
and  Reif's  results  confirmed. 
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In  the  latter  compound,  the  values  indicate  exaltations  of  +  1*49, 
+  1-71,  and  +0-52  units  in  the  values  for  (w;  -  1  )/(«■;+ 2)  x  P/tZ, 
{n%  -  l)/(n|)  +  2)  X  P/d,  and  My  -  Ma  respectively. 

Using  the  formula  {n^  —  l)/n"  +  2)  x  F/d,  the  following  values  have 
been  calculated  for  A'^v^-hexatriene  from  W.  H.  Perkin's  numbers  : 

Ha.  D.  My -Ma. 

30-59  31-03  2-22 

which  indicate  exaltations  of  2  "07,  2 "49,  and  1*01  units  respectively. 
These  results  are  striking  when  compared  with  the  normal  optical 
behaviour  of  benzene,  A''"'''-c?/c/ohexatriene,  which  shows  practically 
no  exaltation.  Harries  and  Majima's  A^''^-dihydrocymene  (this  vol.,  i, 
733)  also  exhibits  characteristic  exaltations,  due  to  conjugated  ethylene 
linkings. 

It  is  pointed  out  that  the  intermediate  product  described  by  Auwers 
and  Hessenland  (this  vol.,  i,  551)  in  the  preparation  of  A^  -^-dihydro- 
;>-xylene,  and  stated  to  be  the  corresponding  acid,  cannot  have  this 
constitution,  as  its  methyl  ester  exhibits  no  exaltation,  but  is  optically 
normal.  It  is  suggested  that  the  ethylene  linkings  in  the  acid  are  not 
in  conjugate  positions. 

Zelinsky  and  Gorsky  (this  vol.,  i,  619)  claim  to  have  prepared  dihydro- 
benzenes  which  give  normal  molecular  refractions  and  dispersions, 
although  they  contain  conjugated  ethyl  linkings.  It  is  pointed  out  that 
these  authors  have  not  conclusively  proved  the  constitution  of  their  com- 
pounds by  the  examination  of  decomposition  products.  J.  J.  S. 

Water  of  Crystallisation  as  Affected  by  Light.  Ralph  H. 
McKee and Elvin  J.  Berkheiser {Amer.  Cheni.  J.,\90S, 40,  303 — 305). 
— Aniline-p-sulphouic  acid  has  been  found  to  lose  its  water  of  crystal- 
lisation more  readily  when  exposed  to  light  than  when  kept  under 
exactly  similar  conditions  in  the  dark.  Careful  observations  showed 
that,  although  the  temperature  of  the  specimens  exposed  to  direct 
sunlight  was  2'86°  lower  than  those  screened  from  such  light  by  black 
paper,  yet  the  former  lost  more  than  98%  of  their  water  of  crystal- 
lisation during  ten  winter  days'  exposure,  whilst  the  latter  only  lost 
35%  during  the  same  period.  From  determinations  of  the  solubility 
of  the  product,  no  evidence  was  obtained  of  any  transformation  having 
taken  place  into  the  ortho-  or  meta-compound.  When  hydrated  sulph- 
anilic  acid  or  the  product  obtained  after  exposure  to  sunlight  was 
crystallised  from  water  above  80°,  it  was  found  to  be  in  an  anhydrous 
state,  whilst  fi'om  water  at  40°  the  crystals  obtained  had  again  2  HgO. 

J.  Y.  E. 

Violet  Coloration  Produced  in  Glass  by  the  Influence  of 
Light.  J.  G.  Maschhaupt  {Chem.  Weekblad,  1908,  5,  807—808).— 
The  author  attributes  the  violet  colour  sometimes  developed  in  the 
glass  of  old  mirrors  to  the  action  of  sunlight,  and  describes  experi- 
ments in  support  of  his  contention.  A.  J.  W. 

Some  Reflections  on  Radiology.  Albert  Reychler  {Bull.  Soc. 
cMin.,  1908,  [iv],  3,  1009— 1012).— Rutherford  and  Soddy's  theory 
that  radioactive  substances  consist  of  unstable,  large  accumulations 
of    particles  of   a   primordial    matter,   which  are    liable    to    internal 
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changes  and  decompositions,  tending  towards  closer  and  more  stable 
arrangements  of  the  particles,  does  not  in  the  author's  view  account 
for  all  the  facts  observed,  and  particularly  for  (a)  the  large  amounts 
of  energy  disengaged  and  (b)  the  conversion  of  an  atom  of  uranium 
into  several  atoms  of  helium  (1)  and  one  atom  of  radium,  which  is  more 
voluminous  and  more  active  than  that  of  the  parent  substance. 

These  difficulties  disappear  if  the  ether  is  taken  as  the  primordial 
matter,  and  is  regarded  as  existing  in  elementary  atoms  in  two  forms, 
namely,  condensed,  as  nodules,  an  accumulation  of  which  forms  the 
atom,  and  also  in  the  free  state.  If  the  intra-atomic  transpositions 
may  then  be  regarded  as  involving  also  the  condensation  of  the  free 
ether,  the  changes  which  occur  can  be  represented  thus  :  radium  + 
ether  =  a-particles  +  yS-particles  +  emanation.  This  view  would 
explain  the  discrepancy  between  Ramsay  and  Rutherford's  estimates 
of  the  length  of  "life"  of  a  radium  atom,  that  of  the  former  being 
too  short.  It  implies,  however,  that  radioactive  matter  enclosed  in 
a  glass  tube  should  gain  in  weight,  since  the  ether  would  have  free 
access  and  only  y8-rays  could  escape.  The  (3-rAjs  it  is  suggested, 
however,  may  be  in  part  an  inflow  of  electropositive  ether. 

T.  A.  H. 

Extraordinary  Radioactivity  of  Water  from  a  Spring  at 
Valdemorillo.  Josk  Munoz  del  Castillo  (Anal.  Fis.  Quim.,  1908, 
6,  398 — 400).— Samples  of  water  from  a  spring  at  Valdemorillo  were 
found  to  have  radioactivities  varying  from  27,000  to  51,687  volts  per 
hour -litre.  The  latter  value  is  remarkably  high,  and  much  exceeds 
that  found  with  the  waters  from  Lerez  (10,000 — 12,000  volts  per 
hour-litre  :  compare  Abstr.,  1907,  ii,  218  ;  this  vol.,  ii,  750). 

W.  A.  D. 

Radioactivity  of  Three  Springs  at  Ona  (Burgos).  Jos^ 
MuNoz  DEL  Castillo  {Anal.  Fis.  Quim.,  1908,  6,  400 — 402).^The 
following  table  shows  the  character  of  the  rock  through  which  the 
springs  percolate,  and  the  radioactivity  of  the  water  and  mud  therefrom 
in  volts  per  hour-litre  : 

Activity  of        Activity  of 
Rock.  water.  nuid. 

Spring  .<4  Ar<!illaceous  limestone 34*8  23"6 

,,      B  Cretaceous  , 30"0  99-3 

„       C  Argillaceous        ,,         12-8  30*2 

Spring  B  is  one  of  considerable  volume  feeding  the  river  Oca. 
All  three  springs  come  to  the  surface  within  a  radius  of  200  metres 
from  one  another.  It  is  probable  that  all  three  springs  arise  from 
a  common  source ;  the  difference  between  the  values  for  the  mud  of 
Ii  and  that  from  A  and  C  is  probably  due  merely  to  the  muds  being 
of  different  consistency.  W.  A.  D. 

Radioactivity  of  the  Gases  of  the  Thermal  Spring  of 
Uriage  (laere).  Gu.stave  Massol  {Compt.  rem/.,  1908,  147, 
844 — 846). — During  the  passage  of  the  water  through  a  siphon  to 
the  reservoir,  very  variable  quantities  of  gas  are  evolved  ;  determina- 
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tions  in  two  successive  half-hours  (when  a  considerable  volume  of 
water  was  flowing)  gave  538  litres  and  724  litres  respectively.  Of  this 
gas,  7%  is  soluble  in  potassium  hydroxide  solution  (carbon  dioxide  auJ 
hydrogen  sulphide),  whilst  the  remainder  consists  of  nitrogen  and 
allied  gases.  The  radioactivity  of  the  gas,  as  measured  by  a  Curie 
electroscope  (as  modified  by  Cheneveau  and  Laborde),  was  0  150  and 
0-144  per  10  litres  of  gas  (at  20°  and  745  mm.),  the  radio ictivity  of 
the  emanation  per  minute  from  1  mg.  of  radium  being  taken  as  the 
unit.  These  results  are  not  strictly  comparable  with  Besson's  (follow- 
ing absti-act),  since  the  latter  refer  to  the  gas  dissolved  in  the  water,  of 
which  64'6%  is  insoluble  in  potassium  hydroxide  solution  (Lefort  found 
that  1  litre  of  the  water  of  Uriage  contains  3"2  c.c.  CO,,  7*44  c.c. 
HgS,  and  19'5  c.c.  N2).  For  the  radioactivity  of  the  gas  remaining 
dissolved  in  the  water,  the  author  obtains  the  value  0500  per  10  litres. 
The  saline  residue  left  on  evaporating  the  water,  the  deposit  formed 
in  the  reservoir,  and  the  rock  from  which  the  water  flows  are  all  qviite 
inactive.  E.  H, 

Radioactivity  of  the  Waters  of  Uriage-les-Bains  (Isere). 
Paul  Besson  {Compt.  rend.,  1908,  147,  848 — 850.  Compare 
preceding  abstract). — Three  litres  of  the  water  were  boiled  for  one 
hour,  the  gases  evolved  being  collected  over  mercury  and  dried  by 
means  of  potassium  hydroxide  and  phosphoric  acid.  After  keeping 
for  three  hours,  the  radioactivity  of  the  gas  was  measured  by  means  of 
the  Cheneveau  and  Laborde  modification  of  the  Curie  electroscope.  For 
the  gas  from  10  litres  of  water,  the  values  0"012,  0"015,  and  0  018  in 
mg. -minute  units  were  obtained  at  pressures  of  745  mm.,  740  mm., 
and  735  mm.  respectively.  Thus  the  value  seems  to  increase  as  the 
atmospheric  pressure  decreases.  This  observation  of  radioactivity 
in  a  mineral  water  containing  6'0567  grams  of  sodium  chloride  and 
3"311  grams  of  calcium,  magnesium,  and  sodium  sulphates  is  in 
accordance  with  Kofler's  work  on  tbe  solubility  of  the  emanation 
in  saline  solutions.  The  period  of  half-decay  according  to  Curie's  law 
is  four  days.     The  residue  left  on  evaporation  is  inactive. 

The  ferruginous  water  has  the  very  low  radioactivity  0"003  mg.- 
minutes.  E.  H. 

Absorption  of  the  Radioactive  Emanations  by  Charcoal. 
R.  W.  Boyle  {J.  Physical  Chem.,  1908,  12,  484— 506).— Experiments 
have  been  made  to  determine  how  the  absorbing  power  of  charcoal 
for  the  emanations  of  radium  and  thorium  depends  on  the  conditions. 

The  absorbing  power  of  charcoal  for  radium  emanation  at  the 
ordinary  temperature  is  considerable,  but  the  rate  of  absorption  soon 
falls  oil:,  owing  to  saturation  of  the  upper  layer  and  the  comparatively 
slow  rate  of  diffusion  to  the  lower  layers. 

The  majority  of  the  experiments  were  made  with  thorium  emanation. 
As  the  rate  of  decay  of  the  emanation  is  so  great,  the  observations 
were  made  by  leading  the  latter,  mixed  with  air,  through  tubes 
containing  various  absorbing  or  non-absorbing  materials,  aud  estimat- 
ing its  activity  by  measuring  the  ionisation  of  air  produced.  The 
results  are  given  in  the   form  of  tables  and  curves,  the   latter   being 
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obtained  by  plotting  the  ionisation  current  against  the  speed  of  the 
air  current. 

The  degree  of  absorption  of  the  emanation  depends  :  (1)  on  the  speed 
of  the  air  current,  being  diminished  by  increasing  the  speed  ;  (2)  on 
the  nature  of  the  charcoal,  being  greatest  for  cocoanut,  intermediate 
for  animal,  and  least  for  wood,  charcoal ;  (3)  on  the  extent  of  absorbing 
surface  exposed,  being  greatest  for  the  most  finely-divided  charcoal, 
and  (4)  is  greater  the  lower  the  temperature.  G.  S. 

Action  of  the  Radium  Emanation  on  Water.  Eknest 
Rutherford  and  T.  Royds  {Phil.  Mag.,  1908,  [vi],  16,  812—818. 
Compare  Cameron  and  Ramsay,  Trans.,  1908,  93,  992).— Preliminary 
experiments  are  described,  the  object  of  which  was  to  ascertain  the 
minimum  amount  of  neon  which  can  be  detected  spectroscopically. 
Small  quantities  of  air  were  subjected  to  the  action  of  cocoanut  char- 
coal, cooled  by  liquid  air,  and  the  residual  gas  introduced  into  a  small 
spectrum  tube,  7  cm.  long  and  1  mm.  in  diameter,  and  examined  for 
neon.  Operating  on  1/15  c.c.  of  air,  the  yellow  line  of  neon  is  readily 
observed  ;  with  2/15  c.c.  of  air,  the  red  lines  of  neon  are  clearly  visible, 
and  with  1/5  c.c.  of  air,  a  brilliant  neon  spectrum  showing  most  of  the 
lines  is  obtained.  Since,  according  to  Ramsay,  one  volume  of  neon 
is  contained  in  about  100,000  volumes  of  air,  these  experiments  show 
that  less  than  one-millionth  of  a  c.c.  of  neon  can  be  detected  spectro- 
scopically. 

The  gases  formed  by  the  action  on  water  of  a  quantity  of  emanation, 
corresponding  with  the  equilibrium  amount  from  150  mg.  of  i-adium, 
were  then  examined  in  a  similar  manner,  after  the  hydrogen  and 
oxygen  had  been  removed  by  explosion.  A  complete  and  brilliant 
spectrum  of  helium  was  found,  but  there  was  no  trace  of  a  neon 
spectrum.  In  all,  five  experiments  were  made ;  neon  was  only 
observed  in  one  case,  and  was  found  to  be  due  to  a  ^  small  air  leak. 
The  gases  obtained  from  the  aqueous  solution  of  the  radium  salt,  from 
which  the  emanation  had  been  pumped  off,  also  showed  no  trace  of 
neon  when  examined  in  the  same  way. 

The  positive  results  obtained  by  Cameron  and  Hamsay  in  similar 
experiments  are  attribiited  to  the  leakage  of  air  into  the  apparatus 
used.  H.  M.  D. 

Nature  of  the  Positive  Rays.  Wjr.nEi.M  Wien  (Siizungsber. 
K,  Akad.  whs.,  Miinchen,  1908,  55 — 65). — Experiments  are  described 
the  object  of  which  was  to  find  an  explanation  for  the  well-known  fact 
that  the  canal  rays  are  unequally  deviated  under  the  inlluonce  of  a 
magnetic  field.  The  results  indicate  that  this  lack  of  uniformity 
cannot  be  duo  to  the  ions  having  different  masses,  but  is  a  consequence 
of  (li (Terences  in  the  lengths  of  the  paths  which  they  traverse  in  the 
charged  conditioji.  The  nature  of  the  canal  rays  is  determined  by  a 
condition  of  ociuilibrium,  in  wliich  (ho  ratio  of  the  cliarged  to  the  un- 
charged j)artich>s  lias  a  constant  value.  Under  the  inOuence  of  a 
magnetic  field,  some  of  the  charged  ])arti(les  are  removed,  but  the 
condition  corresponding  with  the  c(iuilil)riuni  ratio  is  immediately 
restored  by  dissociation  of  the  atoms.  H.  M.  D. 
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/8-Rays  of  Actinium,  Otto  Hahn  and  Lise  Meitner  {PhysiJcal. 
Zeitsch.,  1908,  9,  697 — 702). — The  /3-rays  emitted  by  actinium  are 
not  absorbed  by  aluminium  according  to  an  exponential  formula. 
With  gradually  increasing  thicknesses  of  aluminium,  the  absorption 
is  at  fiist  more  rapid  than  that  required  by  such  a  formula ;  in  the 
second  stage,  the  absorption  is  exponential,  whilst  in  the  third,  a  more 
rapid  rate  of  absorption  is  again  found.  It  is  found  that  the  increase 
in  the  absorption  in  the  third  stage  is  dependent  on  the  experimental 
arrangements. 

The  large  value  of  the  absorption  coefficient  for  small  thicknesses 
of  the  absorbing  layer  is  found  to  be  due  to  the  emission  of  easily 
absorbed  j3-rays  by  radio- actinium.  This  was  separated  from  the 
other  products  of  disintegration,  and  its  /3-ray  activity  examined.  In 
addition  to  /3-rays,  which  are  absorbed  to  the  extent  of  50%  by 
0-04  mm,  of  aluminium,  it  emits  a  much  more  penetrating  type  of 
radiation,  which  consists  either  of  hard  /?-rays  or  soft  y-rays. 

;8-Rays  are  also  emitted  by  actinium  A  and  actinium  C.  The  former 
are  absorbed  even  more  readily  than  the  soft  /?-rays  of  radio-actinium  ; 
the  latter  are  absorbed  to  the  extent  of  50%  by  0*24  mm.  of 
aluminium. 

The  view  that  homogeneous  products  emit  homogeneous  ^-radiation 
is  confirmed  by  the  results  of  this  investigation.  H,  M.  D, 

Influence  of  Pressure  on  lonisation  Produced  in  Gases  by 
the  JT-Rays.  The  Saturation  Current.  E.  Rothe  (Compt.  rend., 
1908,  147,  785— 788).— A  method  is  described  for  studying  the 
influence  of  pressure  on  ionisation  phenomena  in  general,  and  details 
are  given  of  the  precautions  necessary  to  secure  regular  working  of 
the  Crookes'  tube.  The  author  shows  that  the  intensity  of  the 
.saturation  current  is  proportional  to  pressure  from  OT  to  5 
atmospheres.  W.  O.  W. 

Volatilisation  Produced  by  Canal  Rays.  Johannes  Stark 
(Zeitsch.  Elehtrochem.,  1908,  14,  752 — 756). — The  canal  i-ays  consist 
of  charged  or  uncharged  atoms  or  molecules  projected  with  great 
velocity.  When  such  particles  strike  a  metal,  they  impart  their 
velocity  to  one  or  more  atoms  of  the  metal,  which  may  rebound  with 
sufficient  violence  to  pass  away  from  the  surface  of  the  metal.  The 
consequences  of  this  idea  are  followed  out,  and  the  author  thinks  that 
the  cathodic  volatilisation  of  metals  is  better  explained  in  this  way 
than  by  Kohlschiitter's  chemical  theory  (this  vol.,  ii,  457).         T.  E. 

Electromotive  Force  of  Iodine  Concentration  Cells  in  Water 
and  Alcohol.  Arthur  P.  Laurie  (Froc.  Roy.  Soc.  Edin.,  1908,  28, 
382—393;  Zeitsch.  physikal.  Chem.,  1908,  64,  615— 628).— Measure- 
ments are  recorded  of  the  ^.M.i^.  of  concentration  cells  consisting  of 
platinum  wires  immersed  in  differently  concentrated  solutions  of 
iodine  in  aqueous  and  alcoholic  potassium  iodide. 

For  aqueous  solutions  in  which  the  iodine  concentration  is  small, 
the  observed  values  of  the  E.M.F.  of  the  coucentration  cell  are  in 
good  agreement  with   those  calculated   from  Nernst's  equation  when 
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the  free  iodine  concentrations  are  determined  from  the  equilibrium 
constant  corresponding  With  the  dissociation  equation  :  KI3  ;=!:  Kl  +  Ig. 
For  more  concentrated  solutions,  the  observed  values  differ  sensibly 
from  those  obtained  by  calculation. 

Similar  relationships  between  the  two  series  of  numbers  are  found 
in  the  case  of  alcoholic  solutions,  and  the  conclusion  is  drawn  that 
Nernst's  equation  also  applies  to  these  solutions  and  that  they  contain 
potassium  tri-iodide  like  the  aqueous  solutions. 

Measurements  in  aqueous  alcoholic  solutions  show  that  the  E.M.F. 
of  a  given  concentration  cell  increases  as  the  proportion  of  alcohol  in 
the  mixture  increases. 

When  solutions  containing  equal  quantities  of  iodine  and  potassium 
iodide  in  water  and  alcohol  respectively  are  opposed  to  one  another,  a 
considerable  E.M.F.  is  obtained.  The  action  of  the  cell  involves  the 
transference  of  iodine  from  the  aqueous  to  the  alcoholic  solution,  and 
the  transference  of  potassium  iodide  in  the  reverse  direction.  In 
both  cases  the  transference  is  towards  the  solvent  in  which  the 
substances  dissolve  more  readily.  H.  M.  D. 

Explanation  of  Supertension.  Ill  and  IV.  Felix  Kaufler 
{Zeitsch.  Klektrochem.,  1908,  14,  737—741,  749— 752).— In  con- 
sequence of  Miiller's  criticism  (this  vol.,  ii,  802),  the  author  has  made 
measurements  of  the  difference  of  potential  between  lead  or  smooth 
platinum  cathodes  and  a  solution  of  acetophenone  or  benzophenone  in 
aqueous  alcohol  containing  potassium  acetate  during  electrolysis. 
These  show  that,  under  the  same  conditions,  the  fall  of  potential 
between  the  solution  and  the  cathode  is  greater  with  lead  than  with 
pl.atinum. 

The  resistance  of  a  cell  with  a  mercury  cathode  and  an  anode  of 
platinum  or  of  lead  in  which  the  electrolyte  is  sulphuric  acid  of 
maximum  conductivity  is  measured  during  the  passage  of  a  curi'ent. 
With  a  low  current  density  (under  0"05  ampere  per  sq.  cm.)  the 
attainment  of  a  steady  condition  is  extremely  slow.  The  resistance  of 
the  cell  is  much  larger  than  that  observed  with  no  current  flowing  ;  it 
is  greatest  with  small  current  density,  and  is  not  dependent  on  the 
nature  of  the  anode.  Stirring  the  mercury  does  not  change  the 
resi.stance.  As  in  the  case  of  lead  previously  investigated  (this  vol., 
ii,  558),  the  author  assumes  the  existence  of  a  film  of  a  hydride  of  high 
resistance  on  the  surface  of  the  mercury.  The  product  of  film 
resistance  and  current,  which  is  the  supertension  due  to  the  transition 
resistance  at  the  surface  of  the  cathode,  is  approximately  in- 
dependent of  the  current  density  and  varies  from  0*05  to  0"1  volt. 

T.  Y.. 

Influence  of  the  Velocity  of  Ionic  Reactions  on  the  Current- 
Potential  Curve.  AiiNOM)  Kuckicn  {Zeitsch.  physikal.  Chem.,  1908, 
64,  .'^)62— 580). — The  relation  of  current  and  potential  has  -been 
studied  in  the  double  cyanides  of  potassium  with  silver,  gold,  copper, 
and  mercury,  Ijut  only  <lie  first  of  thoso  allows  of  tlie  production  of  a 
limiting  current  indopendt^ut  of  tiie  potontial.  The  velocity  of 
dibsociation,    Ag(CN)/ — >  Ag* -I- 2(CN)',  is   very   great.     The   finite 
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velocity  observed  by  Caspari  (Abstr.,  1900,  ii,  7)  is  due  to  a  secondary 
reaction.  The  smaller  the  velocity  of  the  ionic  reaction  the  smaller 
is  the  limiting  current. 

The  velocity  of  dissociation  of  acetic,  lactic,  and  benzoic  acids  has 
been  calculated  from  the  results  of  previous  observers.         C.  H.  D. 

lonisation  Constants  of  the  Secondary  Hydrogen  Ion  of 
Dibasic  Acids.  Rudolf  Wegscheider  [Zeitsch.  Elektrochem.,  1908, 
14,  740-741). — A  claim  of  priority  against  Chandler  (this  vol.,  ii, 
467).  T.  E. 

Specific  Charge  of  the  Ions  Emitted  by  Hot  Substances.  Owen 
W.  Richardson  {Phil.  Mag.,  1908,  [vi],  16,  740— 767).— The  ratio 
of  the  electric  charge  to  the  mass  of  the  positive  ions  emitted  by  hot 
substances  has  been  determined  by  measurements  of  the  deflexion  of 
the  path,  due  to  the  action  of  a  transverse  magnetic  field  on  the  ions 
when  moving  in  a  uniform  electric  field. 

The  experimental  data  indicate  that  the  ratio  of  the  mass  to  that  of 
the  hydrogen  atom  is  the  same  for  the  ions  from  cax-bon  and  platinum, 
and  this  is  very  nearly  equal  to  the  corresponding  quantity  determined 
by  J.  J.  Thomson  for  the  ions  from  iron.  The  values  are  re- 
spectively :  for  platinum,  257;  for  carbon,  27*6  ;  and  for  iron,  about 
24. 

These  numbers  show  that  the  positive  ions  cannot  be  atoms  of  the 
metal  or  atoms  of  absorbed  hydrogen  ;  neither  can  they  be  regai"ded  as 
identical  with  the  positive  electrons  found  by  Thomson  in  the  canal 
rays. 

The  emitted  ions  appear  to  be  quite  homogeneous,  and  experiments 
carried  out  between  750°  and  1200°  indicate  that  the  ratio  of 
charge  to  mass  does  not  depend  on  the  temperature  of  the  hot  sub- 
stance in  any  simple  way. 

The  mass  ratios  in  terms  of  hydrogen  are  not  very  different  from 
the  molecular  weights  of  nitrogen,  carbon  monoxide,  and  oxygen,  but 
there  is  no  evidence  that  the  different  substances  evolve  one  or  other 
of  these  gases  when  heated.  The  author,  on  the  other  hand,  thinks 
it  possible  that  the  positive  ionisation  is  due  to  a  real  constituent 
which  is  common  to  the  different  elements  examined.  In  this  case  it  is 
necessary  to  assume  that  the  ions  carry  a  charge  which  is  smaller  than 
the  generally  recognised  fundamental  electronic  charge.       H.  M.  D. 

Determination  of  the  Hydration  of  Ions  by  Transference. 
Experiments  in  the  Presence  of  a  Non-electrolyte.  Edward 
\V.  Washburn  {Tech.  Quart.,  1908,  21,  288— 32U).— Experiments 
have  been  made  to  determine  the  transference  of  water  which  accom- 
panies the  migration  of  ions  in  aqueous  solution  by  the  measurement 
of  transport  numbers  in  presence  of  a  third  constituent,  or  reference 
substance,  which  remains  stationary  during  the  passage  of  the  current. 
By  referring  the  changes  in  concentration  of  the  water  and  of  the 
electrolyte  to  this  third  substance,  the  amounts  of  each  transferred 
are  calculated,  and  from  these  "  true "  ti-ansference  numbers  have 
been  obtained. 
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Sucrose,  raffinose,  and  arsenious  acid  were  used  as  reference 
substances,  the  first  two  substances  being  estimated  polarimetrically, 
the  third  by  means  of  an  iodine  solution.  The  behaviour  of  arsenious 
acid  is  uncertain,  on  account  of  its  ready  oxidisability.  A  description 
of  the  transport  apparatus  has  been  previously  given  (this  vol.,  ii, 
805). 

The  experimental  data  show  that  the  electrolysis  of  solutions  of 
potassium,  sodium,  or  lithium  chloride  containing  one  of  the  above 
reference  substances  is  attended  by  an  increase  in  the  ratio  of  the 
quantity  of  non-electrolyte  to  that  of  water  at  the  anode,  and  by  a 
corresponding  decrease  dt  the  cathode.  It  is  shown  that  this  is  due 
chiefly,  if  not  wholly,  to  a  transfer  of  water  from  the  anode  to  the 
cathode.  From  the  measured  changes,  the  relative  degrees  of  hydration 
of  the  chlorine,  lithium,  sodium,  and  potassium  ions  have  been 
calculated.  On  the  assumption  that  the  chlorine  ion  is  not  hydrated, 
the  minimum  hydration  values  of  the  cations  have  been  calculated ; 
these  correspond  with  the  formulae:  K(H20)i.3,  Na(H20)2o,  and 
Li(H20)47.  From  Buchbock's  data  for  hydrochloric  acid  solutions, 
the  minimum  hydration  value  for  the  hydrogen  ion  corresponds  with 
H(H20)o3.  Absolute  values  for  the  hydration  cannot  be  obtained 
until  the  hydration  value  of  some  one  ion  has  been  determined  by 
some  other  method. 

On  account  of  this  transference  of  water  during  electrolysis,  the 
transport  numbers  hitherto  obtained  for  more  concentrated  solutions 
of  the  alkali  metal  chlorides  are  erroneous.  The  true  transference 
numbers  are  found  to  vary  with  the  concentration  much  less 
than  the  apparent  values  obtained  by  the  ordinary  Hittorf 
method. 

The  true  values  are  also  given  by  the  method  of  moving  boundaries, 
and  the  author's  data  are  found  to  agree  very  well  Avith  the  results 
of  Deuison  and  Steele  obtained  by  this  method. 

H.  M.  D. 

Variation  of  the  Degree  of  Dissociation  of  Certain 
Electrolytes  with  Temperature.  Adolfo  Campetti  {Atti  Ji. 
Accad.  >Sci.  Torino,  1908,  43,  1071  — 1094).— The  author  has 
determined  the  conductivities,  the  temperature-coeflicients  of 
conductivity,  and  the  degrees  of  dissociation  of  solutions  of  zinc 
anil  magnesium  sulphates  and  of  sulphuric  acid  for  temperatures 
varying  from  10°  to  90'  and  for  concentrations  3  0— 0-001  .V. 

■J'he  variation  of  the  dissociation  with  the  temperature  is,  as  far  as 
its  sign  is  concerned,  iu  agreement  with  van't  Hoff's  law.  For  an 
interval  of  concentration  which  is  not  too  great,  the  degree  of 
dissociation  is  best  expressed  as  a  function  of  the  concentration  by 
van't  Hoff's  formula:  A'=o='V'V(l  -  a),  the  expression  given  by 
Kudolphi,  A'=aV^7(l -<»)»  yielding  somewhat  less  concordant 
results. 

Integration  of  van't  Iloff's  formula,  9=  -  RT-jK.dKjdT,  assum- 
ing that  the  heat  of  dissociation,  q,  per  gram-molecule  is  con- 
stant for  the  temperature  interval,  2\-l\,  leads  to  the  expression 
7(7', -y,)/7',7:.  =  4-58[log{a:j/(l-a,)}-log{a?/(l-a,)}J,   which    is  found 
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to  be  approximately  true  with  magnesium  sulphate  and  with  sulphuric 
acid. 

In  solutions  of  magnesium  sulphate  or  zinc  sulphate,  the 
undissociated    molecules    give    rise    to    complex    molecules. 

T.  H.  P. 

Conductivity  and  lonisation  of  Electrolytes  in  Aqueous 
Solutions  as  Conditioned  by  Temperature,  Dilution,  and 
Hydrolysis.  Harry  C.  Jones  and  C.  A.  Jacobson  {Amer.  Chem.  J., 
1908,  40,  355—410.  Compare  Abstr.,  1905,  ii,  794).— So  many  con- 
flicting results  have  been  published  on  the  question  of  the  influence  of 
temperature  on  dissociation  that  the  authors  were  induced  to  re- 
investigate the  subject.  The  method  employed  was  that  previously 
described  by  Jones  and  West  (Abstr.,  1905,  ii,  794),  the  temperature 
at  which  observations  were  made  also  being  the  same.  Twenty-eight 
inorganic  salts  and  six  organic  acids  have  been  investigated  ;  the 
molecular  conductivity  and  percentage  of  dissociation  at  0°,  10°,  25°, 
and  35°  at  eight  dilutions  are  tabulated,  also  the  temperature-coefiicients 
in  each  case.  The  results  are  in  agreement  with  the  well  established 
facts  that  (1)  the  molecular  conductivity  of  electrolytes  increases  with 
rise  of  temperature  ;  (2)  the  conductivity  increases  with  increase  in 
dilution  up  to  a  certain  maximum  value  ;  (3)  dissociation  increases 
with  increase  in  dilution  up  to  the  point  of  complete  dissociation.  At 
the  somewhat  low  temperatures  of  these  observations,  no  maximum  in 
the  conductivity  curve,  as  described  by  Sack,  Kohlrausch,  and  Noyes, 
was  observed.  Further,  it  was  found  that  the  conductivity  of  water 
increases  as  a  linear  function  of  the  temperature,  but  the  molecular 
conductivity  of  electrolytes  in  aqueous  solution  increases  as  a  parabolic 
function  of  the  temperature  from  0°  to  35°.  The  inci-ease  in  con- 
ductivity of  electrolytes  causing  the  departure  from  a  straight  line  is 
largely  due  to  their  being  more  or  less  hydrated  ;  the  rise  in  tempei'a- 
ture  diminishes  the  extent  of  this  hydration,  allowing  the  ions  to  move 
with  less  friction,  and  thus  show  an  increase  of  conductivity.  In  support 
of  this  view,  those  salts  which  are  strongly  hydrated  in  solution  are 
found  to  exhibit  a  greater  increase  in  conductivity  with  rise  of  tempera- 
ture than  the  salts  that  are  slightly  hydrated.  The  conclusion  is  also 
drawn  from  the  results  given  that  nearly  all,  if  not  all,  ehctrolytes 
are  hydrolysed  in  dilute  solutions,  and  this  greatly  influences  the  true 
dissociation  value.  When  the  temperature-coefiicients  expressed  as 
conductivity  units  are  examined,  they  are  all  found  to  increase  as  the 
dilution  increases,  and  for  every  salt  they  increase  with  rise  of  tem- 
perature ;  but  the  organic  acids,  on  the  other  hand,  have  decreasing 
temperature-coefficients  with  increase  of  temperature.  J.  V.  E. 

Basicity  of  Acids  as  Determined  by  their  Conductivities. 
M.  E.  Schmidt  {Amer.  Chem.  J.,  1908,  40,  305— 313).— After  con- 
sidering the  work  of  Miolati  and  Mascetti  (Abstr.,  1901,  ii,  381)  on 
the  effect  of  alkalis  on  the  conductivity  of  solutions  of  various  acids, 
and  the  anomalous  behaviour  of  hydrogen  fluoride  solutions  in  this 
connexion  (Pellini  and  Pegoraro,  Abstr.,  1907,  ii,  860),  the  author 
gives  his  results  of  a  study  of  the  conductivity  change  when  potassium 
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hydroxide  is  added  to  moderately  strong  solutions  of  phosphoric  acid. 
Working  with  0*2^,  0-1^,  0-04x\',  and  0•02J^''  solutions  of  phosphoric 
acid,  it  was  found  that  in  the  case  of  0'2iV  solutions,  the  minimum 
occurs  when  only  about  40%  of  the  amount  of  potassium  hydroxide 
required  for  one-third  neutralisation  had  been  added.  In  the  more 
dilute  solutions,  the  minimum  shifts  continually  towards  the  point 
corresponding  with  the  salt  KH2PO4,  reaching  it  with  0-02iV^  solutions. 
As  a  possible  explanation  of  this,  it  is  suggested  that,  as   more  and 

more  potassium  hydroxide  is  added,  the  H  ions  of  the  phosphoric  acid 

+ 
are  replaced  by  K  ions,  which  move  more  slowly,  and,  as  a  result,  the 
conductivity  of  the  mixture  decreases.  But  phosphoric  acid  being  far 
from  completely  dissociated  in  strong  solutions,  when  a  small  quantity 
of  base  is  added,  practically  all  the  hydrogen  ions  present  are  neutralised. 
Immediately,  however,  more  dissociate,  and  in  sufficient  quantity  to 
overbalance  the  decrease  in  conductivity  caused  by  the  substitution  of 
+  + 

K  ions  for  the  H  ions,  thus  causing  the  conductivity  to  rise  again. 

A  minimum  thus  appears  before  enough  alkali  has  been  added  to 
form  the  primary  salt.  Furthermore,  as  the  dilution  increases,  the 
phosphoric  acid  becomes  more  and  more  completely  dissociated  according 

+ 
to  the   formulation  HgPO^  < —  II  +  (H2P04),  thus  lessening  the  over- 
balancing effect  of  secondary  dissociation  previously  mentioned. 

J.  V.  E. 

Comparative  Investigations  on  the  Formation  of  Salts  and 
the  Basicity  of  Acids.  Giuseppe  Bkuni  {Zeitsch.  Elektrochevi,  1908, 
14,  729 — 734). — The  molecular  conductivity  of  an  acid  of  which  a 
fraction  x  is  neutralised  is  A  =  a;(^j,-l-Z^)-|- (1  —x)a{l„  +  l^),  where  Z,,,  Z,, 
and  l,„  are  the  mobilities  of  the  metallic  ion,  the  anion,  and  the 
hydrogen  ion  respectively,  and  a  is  the  fraction  of  the  acid  which  is 
dissociated.  The  salt  is  supposed  to  be  completely  dissociated.  As- 
suming that  the  acid  follows  Ostwald's  dilution  law,  a  can  be  expressed 
in  terms  of  known  quantities.  This  gives  an  expression  for  the 
conductivity  which  reproduces  all  the  peculiarities  of  the  curves 
obtained  by  the  author  (this  vol.,  ii,  935).  T.  E. 

Certain  Phenomena  in  Gases  Subjected  to  the  Action  of 
Spark  Discharge  or  Arc  Light.  Heinkich  Uausch  von  Tuauben- 
JJEUG  {I'hysikal.  Zeitsch.^  1908,  9,  713 — 726). — Measurements  have  been 
made  of  the  electrical  conductivity  of  certain  gases  during,  and  after, 
the  passage  of  electricity  through  them  in  the  form  of  a  spark 
discharge  and  of  direct  and  alternating  current  arcs.  The  gases 
examined  were  hydrogen,  oxygen,  acetylene,  carlion  dioxide,  air,  coal 
ga.s,  and  carburcttcd  hydrogen.  The  high  conductivity,  which  is 
observed  during  the  period  of  the  spark  or  arc  discharge  in  all 
cases,  persists  for  several  hours  after  the  discharge  is  stopped  in  the 
case  of  acetylene  and  coal  gas.  The  pliononienon  was  investigated 
more  clo.sely  in  the  case  of  coal  gas,  and  found  to  depend  on  the 
material  of  tho  electrodes,  and  on  the  nature  of  the  discharge.     In 
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some  cases  the  conductivity,  whix;h  is  unipolar  in  nature,  was  found  to 
decrease  slowly,  whilst  in  others  it  increased.  No  evidence  of  a 
saturation  current  could  be  obtained.  The  last  part  of  the  paper  is 
devoted  to  a  theoretical  discussion  of  the  possible  modes  of  electrical 
transport  through  the  conducting  gases.  H.  M.  D. 

Hysteresis  of  Certain  Iron  Compounds.  G.  Berndt  [Physikal. 
Zeitsch.,  1908,  9,  750—752;  £er.  deut.  physikal.  Ges.,  1908,  6, 
662 — 666*). — The  magnetic  properties  of  ferric  oxide,  ferric  hydroxide 
(impure),  ferric  chloride,  and  ferrous  and  ferric  sulphates  have  been 
examined.  The  oxide  and  hydroxide  exhibit  well-developed  hysteresis  ; 
in  the  case  of  the  salts,  no  such  effect  could  be  detected.  As  the 
strength  of  the  field  increases,  the  magnetic  susceptibility  of  the 
oxide  diminishes  considerably,  and  that  of  the  hydroxide  slightly. 

H.  M.  D. 

"  Magnetic  Properties  of  the  Oxygenated  Metallic  Radicles. 
P.  Pascal  (Compt.  rend.,  1908,  147,  742 — 744.  Compare  this  vol.,  ii, 
756,  927). — By  measuring  the  magnetic  susceptibilities  of  their 
solutions,  the  author  has  obtained  the  following  values  for  the  mole- 
cular magnetic  susceptibilities  at  23° :  of  manganese  sulphate, 
+  1500  X  10~^  ;  potassium  permanganate,  +  25'5  x  10~^ ;  chrome  alum, 
+  2  X  629  X  10~^  ;  chromic  acid,  -  0-5  x  10"^  ;  vanadium  chloride, 
+  139x10"=;  sodium  metavanadate,  -30-2x10"^  Comparison  of 
each  pair  of  salts  shows  that  oxidation  of  the  metal  results  in  a 
diminution  in  the  magnetic  susceptibility ;  the  molybdates  and  ferrates 
also,  unlike  the  salts  of  molybdenum  and  iron,  are  diamagnetic. 

The  values  for  vanadium  compounds  :  VClg,  +  139  x  10~^  ;  (V20o)S04, 
2x115x10"^;  vanadium  tetrachloride  (hydrolysed)  (  =  ^2^4)' 
+  66-2  X  10-5,  and  NaVOg,  -  30-2  x  lO'^,  indicate  that  the  magnetic 
properties  of  the  vanadium  ion  diminish  in  proportion  to  the  increase 
in  the  degree  of  oxidation  3  similarly,  U(S0^)2  has  +320xlO-^and 
UO^ISO,),  -5-57x10-5. 

These  examples  indicate  the  increasing  generality  of  the  law 
previously  enunciated,  that  when  the  chemical  properties  of  a  metal 
become  masked  by  its  entry  into  a  complex  ion  or  collo;d,  the 
magnetic  properties  are  similarly  affected  and  to  the  same  degree. 
An  interesting  example  of  this  is  afforded  by  vanadic  anhydride,  which 
dissolves  in  concentrated  sulphuric  acid  to  a  red  solution.  The  latter 
on  dilution  becomes  first  yellow  and  then  colourless.  The  anhydride 
in  the  red  solution  has  the  molecular  magnetic  susceptibility 
-  2  X  85-7  X  10-5  .  in  the  yellow  solution,  -  2  x  31-5  x  IQ-^,  and  in  the 
colourless  solution,  -  2  x  30*2  x  IQ-^.  From  these  values,  it  is  per- 
missible to  conclude  that  the  strongly  acid  solutions  contain  red 
sulphovanadic  compounds  which  dissociate  on  dilution.  These 
complexes  doubtless  include  Berzelius'  vanadyl  sulphate,  yOo(SOj3, 
Ditte's  compound,  V20g,3H2S04,  and  Gerland's  salt,  4S03,V.p,,KoO. 

Measurements    with    Gas    Thermometer.     Arthur   L.    Day 
and   J.    K.    Clement   (Arner.    J.    Sci.,    1908,    26,    405— 463).— The 
*  and  Ann.  Physik,  1908,  [iv],  27,  712—734. 
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authors  have  endeavoured  to  improve  the  accuracy  of  the  nitrogen  in 
platinum  standard  gas  thermometer  between  0°  and  1200°. 

Particular  attention  was  paid  to  uniformly  heating  the  bulb  by  a 
series  of  independently  regulated  platinum  coils  whilst  the  unheated 
space  between  bulb  and  manometer  was  reduced  to  a  minimum. 

The  whole  furnace  being  contained  in  a  bomb  in  which  nitrogen 
was  maintained  at  the  same  pressure  as  the  thermometer,  diffusion 
and  strain  on  the  bulb  were  obviated,  so  that  much  higher  gas 
pressures  could  be  employed  than  hitherto.  The  coefficient  of 
expansion  of  the  metal  of  the  bulb  was  determined  with  great  care. 

The  melting  points  oi  the  purest  commercially  obtainable  metals 
are  given  as  follows:  zinc,  418-5° ±01;  silver,  958-3° ±0-5;  gold, 
1059-3°±l-0;  copper,  108r0°±0-5.  Exact  analyses  of  the  metals  are 
given,  but  different  samples  of  ostensibly  the  same  metal  sometimes 
differed  by  1°  in  melting  point.  It  is  claimed  that  the  determinations 
of  temperature  are  accurate  to  within  half  a  degree.  R.  J.  C. 

Heat  of  Fusion,  Specific  Cohesion,  and  Molecular  Weight 
at  the  Melting  Point.  Paul  Walden  [Zeitsch.  Elektrochem., 
1908,  14,  713 — 724). — For  non-associated  substances,  the  ratio  Lja^ 
is  roughly  a  constant  and  equal  to  3-6  (Z  =  heat  of  fusion,  and  a^  the 
height  to  which  the  liquid  rises  in  a  capillary  of  1  mm.  radius  at  the 
melting  temperature).  The  expressions  ML\T  and  Ma^jl'  (M  = 
molecular  weight,  and  T  absolute  melting  point)  are  also  roughly 
constant  for  non-associated  substances.  The  value  of  the  former  is 
1 3-5,  and  that  of  the  latter,  3-65.  For  associated  svibstances,  the  degree 
of  association  may  be  obtained  by  dividing  tiie  value  of  the  expi'ession 
for  any  substance  inio  the  above  constants.  The  results  are  in 
harmony  with  values  obtained  by  other  methods.  By  combining 
these  results  with  Trouton's  rule  and  van't  Hoff's  equations  for  the 
depression  of  freezing  point  and  elevation  of  boiling  point  of  solutions, 
it  is  shown  that  E^j K  =  Q-W1\IT  and  LIL^=0-UT/T^,  where  E^,  T^, 
and  Z/j  are  the  molecular  elevation  of  boiling  point,  the  absolute 
boiling  point,  and  the  heat  of  evaporation  of  a  liquid,  E,  T,  and  L 
being  the  conesponding  quantities  at  the  freezing  point.  The 
application  of  the  equations  to  some  metallic  and  non-metallic  elements 
and  fused  salts  gives  values  for  the  degree  of  association  which 
agree  with  what  is  known  on  other  grounds  about  the  size  of  their 
molecules.  T.  E. 

Electrical  Heating  in  Bbullioacopic  Determinations  and 
in  Fractional  Distillation.  Ernst  Bkckmann  {Zeitsch.  physikal. 
Chem.,  1908,  64,  506—507.  Compare  this  vol.,  ii,  663 ;  also  Richards 
and  Mathews,  this  vol.,  ii,  828). — When,  in  spite  of  electrical  heating, 
superheating  and  bumping  occur  in  ebullioscopic  determinations,  the 
difficulty  can  be  got  over  by  passing  a  current  of  an  indifferent  gas 
through  tlio  liquid. 

An  apparatus  is  sketched  in  which  electrical  heating  has  been 
successfully  employed  for  the  fractional  sopai-ation  of  the  chlorides 
of  sulphur.  In  this  way  the  chloride  iSCIg  has  been  distilled  off 
almost  puie  at  -  24°  under  a  pressure  of  4  mm.  J.  C  P. 


GENERAL   AND   PHYSICAL   CHEMISTRY.  1015 

Quartz  Protecting  Tubes  in  Thermal  Analysis.  P.  Schoen 
{Metallurgie,  1908,  5,  635 — 637). — Quartz  tubes  are  to  be  preferred  to 
porcelain  for  the  protection  of  thermo-couples  in  the  determination  of 
freezing  points  of  alloys,  on  account  of  their  greater  cheapness,  and  of 
the  less  resistance  to  the  passage  of  heat.  They  are  also  less  per- 
meable than  porcelain  to  metallic  vapours.  They  are,  however,  more 
readily  attacked  by  oxides.  They  can  be  used  up  to  nearly  1500°,  at 
which  temperature  they  soften.  C.  H.  D. 

Cryoscopic  Investigations  on  Solutions  of  Gases  in 
Liquids.  Pietro  Falciola  {Atti  R.  Accad.  Liucei,  1908,  [v],  17,  ii, 
324 — ^330). — The  author  has  extended  the  investigations  of  Garelli 
and  Falciola  (Abstr.,  1904,  ii,  312)  to  the  gases,  carbon  monoxide, 
nitrogen,  hydrogen,  oxygen,  methane,  and  nitrous  oxide,  and  to  other 
solvents  than  those  previously  employed. 

With  water  or  formic  acid,  carbon  monoxide  produces  a  depression  of 
the  freezing  point,  whilst  with  acetic  acid,  benzene,  and  a  number  of 
other  organic  solvents,  the  freezing  point  is  raised.  Similar  elevation 
of  the  freezing  point  of  certain  solvents  is  also  produced  by  nitrogen, 
hydrogen,  oxygen,  and  methane,  but  is  not  observed  with  carbon 
dioxide,  hydrogen  sulphide,  acetylene,  or  nitrous  oxide. 

Benzene,  the  freezing  point  of  which  has  been  raised  by  means  of 
carbon  monoxide,  assumes  its  normal  freezing  point  gradually  in  the 
cold,  but  rapidly  on  heating.  Bromoform,  however,  through  which 
carbon  monoxide  or  nitrogen  has  been  passed,  maintains  its  elevated 
freezing  point  for  some  days  if  kept  in  the  dark  and  out  of  contact  of 
the  air.  The  phenomenon  does  not  appear  to  be  due  to  chemical 
action,  but  is  probably  caused  by  part  of  the  gas  adhering  to  the 
solvent  and  separating  with  the  latter  in  the  solid  state. 

The  following  table  gives  the  coefficients  of  absorption  of  the 
various  gases,  calculated  from  the  equation  c  =  mA/k, 

Ha.  Og.  Ng.  CO.           CH4.  N2O. 

Water _  _  _  0-0222            —  — 

Formic  acid    ...     0-006i  0-2057  0-495  0-0600  0-2285  — 

Acetic  acid 0-0041  0-164  0-1153  —  0-0328  0-891 

Benzene  _  _  _  _  0-2286  — 

Nitrobenzene...         _  _  _  —               —  0-2926 

T.  H.  P. 

An  Electrically  Heated  Oven,  with  a  Liquid  Regulator. 
L.  Ehrmann  {Bull.  Assoc,  chim.  Sucr.  Bist.,  1908,  26,  272 — 274).— 
The  apparatus  described  was  constructed  for  the  purpose  of  maintain- 
ing a  moderately  low  temperature  in  an  oven.  An  ordinary  electric 
lamp  is  used  as  the  source  of  heat,  and  the  temperature  is  regulated 
by  means  of  a  tall  cylindrical  vessel  containing  very  dilute  sulphuric 
acid.  A  glass  tube  carrying  a  platinum  wire  is  inserted  through  a  cork 
in  a  tubulure  at  the  bottom  of  the  cylinder,  and  a  long  glass  tube  carry- 
ing a  second  platinum  wire  is  passed  through  a  cork  at  the  top  of  the 
cylinder.  This  upper  tube  is  made  to  move  freely  through  the  cork, 
so  that  the  distance  between  the  upper  and  lower  platinum  wires  may 
be  adjusted  as  desired.     The  cylinder  is  inserted  in  the  circuit  feeding 
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the  lamp,  and  by  altering  the  distance  jbetweea  the  platinum  wires 
the  degree  of  heat  obtained  from  the  lamp  may  be  regulated  as 
desired.  A  second  form  of  regulator  is  also  described.  It  consists  of 
a  glass  vessel  containing  the  acidified  water,  and  in  the  latter  are 
placed  two  copper  plates,  one  fixed  and  the  other  movable,  the  method 
of  using  this  regulator  being  similar  to  that  mentioned  above.  In 
both  cases,  means  are  provided  for  changing  the  direction  of  the  current 
from  time  to  time  in  order  to  prevent  polarisation.  W.  P.  S. 

Thermodynamics  of  Salts  containing  Water  of  Crystal- 
lisation. Hermann  Schottky  {Zeitsch.  physikal.  Ghem.,  1908,  64, 
415 — 448). — The  author  applies  Nernst's  theory  (Abstr.,  1907,  ii, 
153)  to  the  case  of  formation  of  a  higher  hydrate  from  a  lower  one 
and  water,  and  deduces  from  it  the  relationship  Q  —  A  =  T{C  -C), 
where  Q  and  A  are  referred  to  the  combination  of  1  molecule  of  water, 
C  is  the  molecular  specific  heat  of  ice,  and  C  is  the  heat  capacity  of 
the  combined  molecule  of  water  of  crystallisation.  For  the  purpose 
of  testing  this  formula,  the  values  of  Q  and  C  -  C  are  obtained  from 
thermochemical  data,  and  A  is  calculated  from  the  tension  of  the 
vapour  over  the  hydrates. 

The  four  cases  selected  for  examination  are:  (1)  CuS04  +  H20  = 
CuS04,H20 ;  (2)  K4FeCy6  +  3H.,0  =  K4FeCy6,3H20;  (3)  BaCl2  +  H20  = 
BaCl,,H20,  and  (4)   BaCl2,H20''+ H20  =  BaCl2,2H20. 

In  order  to  supplement  the  few  data  already  available  in  these 
cases,  the  author  has  determined  (1)  the  specific  heats  of  the  hydrates  ; 
(2)  the  heats  of  hydration ;  (3)  the  dissociation  pressures.  The 
values  obtained  differ  in  some  cases  from  those  recorded  by  earlier 
investigators,  and  ai-e  employed  to  show  that  the  formula  Q  -  A  = 
T{C  -  C)  is  qualitatively  correct  in  all  four  cases,  and  that  for  ( 1 ) 
and  (3)  it  is  capable  of  quantitative  verification  within  the  limits  of 
experimental  error.  In  the  other  two  cases,  the  quantitative  validity 
of  the  formula  is  only  approximate. 

The  dirticulty  of  determining  the  dissociation  pressures  of  salt 
hydrates  is  discussed,  and  various  forms  of  apparatus  suitable  for  the 
determination  are  described.  The  sluggishness  with  which  the 
maximum  tension  is  reached  is  connected  with  the  character  of  the 
efflorescing  surface. 

The  theoretical  and  experimental  work  of  Johnston  (this  vol.,  ii, 
358)  are  adversely  criticised.  J.   C.  P. 

Thermochemical  Equivalence,  and  the  Thermochemistry  of 
Nitrogen.  John  C.  Thomlinson  {Chem.  News,  li)08,  98,  226. 
Compare  Abstr.,  1007,  ii,  153). — In  the  belief  that  the  numbers  given 
previously  may  actually  repre.sent  the  thermal  changes  taking  place, 
the  author  calculates  from  the  structural  formula  he  gives  for  nitrogen 
pentoxide  and  nitric  acid  an  approximate  heat  of  formation  of 
12,504  cal.  and  45,447  cal.  respectively.  The  experimental  values  are 
13,000  cal.  and  41,600  cal.  J.  V.  E. 

Apparent  Deviations  from  Mariotte's  Law  and  their 
Influence  on  the  Measurement  of  Small  Pressures.  Karl 
SciiEKi.  and  Wiluklm  Heusk  {I'hyaikal.  Zeitsch.,  1908,9,  784—789; 
B«r.    deut.  jfhysikal.    Gee.,    1908,   6,    785— 793).— The    discrepancies 
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between  the  results  of  previous  uieasurements  of  the  compressibility 
of  gases  at  low  pressures  have  led  the  authors  to  examine  the  influence 
of  a  variation  in  the  ratio  of  the  exposed  surface  to  the  volume  of  the 
containing  vessel  in  the  case  of  air.  In  order  to  obtain  a  very  large 
surface,  one  of  the  containing  vessels  was  filled, with  about  20  grams 
of  glass  wool.  For  a  variation  in  pressure  from  0*07  to  0"7  mm.  of 
mercury,  jw  remained  constant  in  the  absence  of  the  glass  wool,  but 
when  this  was  present,  pv  was  found  to  diminish  as  the  pressure  was 
increased.  After  drying  the  glass  wool  by  exhausting  the  apparatus, 
and  leaving  in  contact  for  some  time  with  phosphoric  oxide,  the 
variation  in  pv  could  no  longer  be  observed. 

The  authors  conclude  that  the  deviations  from  Boyle's  law  which 
Baly  and  Ramsay  found  when  air  was  compressed  at  low  pressures  in 
capillary  tubes  are  due  to  the  presence  of  a  film  of  condensed  water 
on  the  surface  of  the  glass  containing  vessels  ;  when  this  is  removed, 
the  apparent  deviations  disappear,  and  the  same  results  are  obtained 
whether  the  gas  is  compressed  in  vessels  with  a  small  or  with  a  large 
amount  of  exposed  surface. 

It  is  pointed  out  that  when  the  McLeod  gauge  is  used  for  the 
measurement  of  small  pressures,  all  traces  of  water  vapour  must 
be  removed  from  the  gas  and  from  the  walls  of  the  glass  vessel. 

H.  M.  D. 

Viscosity  and  Fluidity.  Eugene  C.  Bingham  [Amer.  Chem.  J., 
1908,  40,  277—280.  Compare  Abstr.,  1906,  ii,  218).— It  is  found 
with  pure  liquids  that  the  fluidities  of  unassociated  substances  are 
approximately  a  linear  function  of  the  temperature,  the  relation  being 
expressed  by  the  formula  t^  =  A(j)  +  K^,  where  t  is  the  temperature 
absolute,  <f>  the  fluidity,  and  A  and  K^  are  constants.  Associated 
compounds,  however,  especially  the  alcohols,  depart  widely  from  the 
linear  type,  except  at  high  temperatures,  when  the  fluidity  curves 
approximate  to  a  straight  line.  To  represent  the  increase  in  tempera- 
ture requii-ed  to  give  the  fluidity  0  on  account  of  the  association 
of  the  substance,  use  is  made  of  the  expression  t.^  =  K^  -  B/cf),  where  £ 
and  K  are  constants.  Added  together,  these  two  equations  become 
t=^ti  +  fo  =  A(f}-  B/(f>  +  C,  which,  when  tested  with  Thorpe  and  Rodger's 
data  (Trans.,  1897,  71,  374)  for  substances  not  highly  associated,  gives 
results  in  closer  agreement  with  observed  facts  than  does  Slotte  s 
equation.  With  associated  substances,  such  as  acids,  alcohols,  and 
water,  fairly  close  agreement  is  also  observed.  An  approximate 
equation  containing  four  constants,  t  =  A<f>-  B/{4>  +  -0)  +  ^>  is  also  used  ; 
it  gives  with  associated  substances  results  in  as  close  agreement  with 
observed  values  as  does  the  above  simpler  equation  with  unassociated 
substances.  Tables  comparing  the  values  for  hexane  and  water, 
calculated  by  the  various  equations,  are  given.  J.  V.  K. 

Anomalies  in  the  Viscosity  of  Emulsions  and  of  Anisotropic 
Liquids.  Emil  Bose  {Phjsikal.  Zeitsch.,  1908,  9,  707— 708).— The 
changes  observed  in  the  viscosity  of  anisaldazine  in  the  neighbourhood 
of  the  clearing  point  (this  vol.,  ii,  258)  cannot  be  used  as  a  proof 
against  the  emulsion  theory  of    anisotropic  liquids.      On   the   o'/lier 
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hand,  Vorliinder's  experiments  (this  vol.,  i,   641)   indicate   that   this 
theory  is  untenable.  H.  M.  D. 

Influence  of  Electrolytes  on  the  Viscosity  of  Colloidal 
Liquids.  Manfeedi  Albanese  {Arch.  exp.  Path.  Pharm.,  Supjtl.,  1908, 
16 — 28). — The  viscosity  of  an  aqueous  solution  of  gum  arabic  is 
lowered  (up  to  30%)  by  the  addition  of  electrolytes,  but  not  by  other 
substances.  Solutions  of  certain  other  colloids,  such  as  egg-albumin, 
are  not  affected  by  electrolytes,  unless  they  have  been  dialysed 
previously,  in  which  case  the  viscosity  is  somewhat  diminished  by 
adding  salt.  Cr.  B. 

Capillary  Properties  of  Aqueous  Solutions  of  Patty 
Acids.  BoHDAN  VON  SzYSZKOWSKi  {Zeitsch.  physikal.  Chem.,  1  908,  64, 
385 — 414.  Compare  this  vol.,  ii,  827). — In  contrast  with  the  usually 
accepted  view,  the  author  finds  that  the  heights  to  which  water  and 
fatty  acid  solutions  rise  in  capillary  tubes  are  almost  independent 
of  accidental  impurities.  For  the  purest  water  obtainable,  for  ordinary 
distilled  water,  for  conductivity  water,  and  for  tap-water,  the  observed 
capillary  rise  is  the  same  to  within  O'l  mm.  It  is  also  found  unneces- 
sary to  take  special  precautions  in  protecting  the  capillary  tubes  from 
dust ;  washing  out  with  chromic  acid  mixture  is  quite  adequate 
pi'eliminary  treatment. 

The  acids  specially  examined  wei-e  n-  and  iso-butyric  acids,  n-  and 
iso-valeric  acids,  and  n-  and  tso-hexoic  acic^ls,  and  the  experiments  show 
that  the  higher  an  acid  stands  in  the  homologous  series  the  greater  is 
its  effect  in  lowering  the  capillarity  of  water ;  the  effects  of  the  n-  and 
zso-acids  are  nearly  equal.  In  the  case  of  isobutyiic  acid,  the  variation 
in  the  capillarity  with  concentration  is  satisfactorily  reproduced  by 
the  empirical  formula  y  =  1  —  Mog(a;/rt  +1),  where  a  and  h  are  constants, 
X  is  the  concentration,  and  y  is  the  capillary  rise  referred  to  that  of 
water  as  standard.  The  other  acids  examined  obey  this  dilution  law 
ouly  approximately. 

In  most  cases  there  are  considerable  differences  between  the 
author's  measurements  and  those  recorded  by  Drucker  (Abstr.,  1905, 
ii,  680) ;  this  is  probably  to  be  attributed  to  the  different  purity  of 
the  acids  employed. 

Some  experiments  made  on  the  relative  influence  of  isovaleric  acid 
and  its  barium  salt,  and  on  the  effect  produced  by  mixtures  of  the  two, 
support  the  view  that  the  depression  of  the  capillarity  of  water  is  to  be 
attributed  to  the  undissociated  part  of  the  acid. 

Experiments  made  with  mixtures  (1)  of  isobutyric  and  isovaleric 
acids,  and  (2)  of  isobutyricand  ?sohexoic  acids,  indicate  that  the  depression 
of  the  capillarity  of  water  is  an  additive  property  for  the  fatty  acids. 
Iti  the  first  case,  this  fact  may  bo  m;\do  the  basis  of  an  analytical 
determination  of  the  mixed  acids.  J.  C.  P. 

Osmotic  Pressure.  Johannes  J.  van  L.\au  {Zeitseh.  physikal. 
Chem.,  1908,  64,  629 — 632). — The  formula  for  the  osmotic  pressure 
of  a  p  >rf(>cb  solution  propo-;ed  by  Lewis  (this  vol.,  ii,  465)  is  identical 
with   thai  obtained   by   the   author   (Abstr.,    1895,  ii,    107;    1906,  ii, 
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526)  on  thermodynamic  grounds.  The  formula  obtained  in  this  way- 
is  valid  for  imperfect,  as  well  as  for  perfect,  solutions,  and  is  in 
accordance  with  the  experimental  results  of  Morse  and  Frazer  (Abstr., 
1905,  ii,  475 ;  1906,  ii,  600,  601).  C.  H.  D. 

The  Vapour  Pressure  and  Osmotic  Pressure  of  a  Volatile 
Solute.  Hugh  L.  Callendar  {Proc.  Roy.  Soc,  1908,  A,  81,  336). — 
If  an  osmotic  membrane  is  impermeable  to  the  solute,  the  formulae 
for  the  change  of  vapour  pressure  with  hydrostatic  pressure,  and  for 
osmotic  pressure,  are  the  same  for  a  volatile  as  for  a  non-volatile 
solute.  If,  on  the  other  hand,  the  membrane  is  permeable  to  the 
vapour,  but  not  to  the  liquid  phase,  the  equation  depends  on  the 
concentration  of  the  constituents  in  the  vapour  phase.  C.  H.  D. 

Osmotic  Pressure  of  Sucrose  Solutions  at  15°,  Harmon 
N.  Morse  and  B.  Mears  {Amer.  Chem.  J.,  1908,  40,  191—213. 
Compare  Abstr.,  this  vol.,  ii,  671). — In  order  to  ascertain  the  cause 
of  the  osmotic  pressure  of  sucrose  solutions  at  O'^  not  being  in 
agreement  with  the  gas  pressui'e,  as  at  20°,  measurements  at 
intermediate  temperatures  have  been  made.  The  authors  now  give 
results  of  measurements  made  at  15°,  and  from  a  comparison  with 
those  obtained  ab  0°  5°,  and  10°,  previously  recorded  [loo.  cit.),  they 
are  able  to  state  that  sucrose  solutions  exhibit  a  temperature-coefficient 
which  is  practical  identical  with  the  temperature-coefficient  of 
gases.  J.  V.  E. 

Electric  Osmosis.  Joseph  C.  W.  Frazer  and  Harmon  IST. 
Holmes  {Amer.  Chem.  J.,  1908,  40,  319^325). — A  description  is 
given  of  the  apparatus  used,  and  also  the  results  of  a  preliminary 
investigation  of  the  relative  osmosis  of  a  few  salts  of  nitric  acid  at 
the  concentration  O'OOliV.  The  observations  recorded  for  nine 
different  salts  appear  to  support  the  statement  made  previously 
(Abstr.,  1906,  ii,  600)  that  the  osmosis  of  the  nitrates  of  alkalis  and 
alkaline  earths  varies  inversely  as  the  velocity  of  the  cation  divided 
by  its  valency,  but  the  osmosis  does  not  seem  to  be  proportional  to 
the  specific  resistance  of  the  solutions. 

It  is  suggested  that  some  connexion  may  exist  between  this 
phenomenon  and  the  results  obtained  by  Kohlrausch  (A.bstr.,  1903,  ii, 
403)  and  others  working  on  the  hydration  of  ions.  J.  V.  E. 

Improvement  in  Cells  for  the  Measurement  of  Osmotic 
Pressure.  Harmon  N.  Morse  and  B.  Mears  {Amer.  Chem.  J., 
1908,  40,  266— 277).— A  detailed  account  is  given  of  the  weak 
points  of  the  cell  previously  used  and  described  (Abstr.,  1905,  ii, 
575) ;  the  paper  deals,  however,  in  general  with  the  form  of  cells 
and  the  method  of  closing  them  for  the  measurement  of  osmotic 
pressure.  A  new  form  of  cell  is  described,  which  is  entirely  free 
from  the  objectionable  features  of  the  older  one.  The  upper  end  of 
it  is  glazed  inside  and  out,  and  has  an  accurately  ground  conical 
aperture  at  the  top  for  the  reception  of  a  brass,  cone-shaped  collar, 
which   is  covered  with  a    caoutchouc    cap     carrying   the    manometer 
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tube.  The  closing  of  this  cell  is  rapidly  effected  by  screwing  a 
brass  nut-  down  on  to  the  collar.  For  details  of  construction 
and  manipulation,  the  original  must  be  consulted.  J,  V.  E. 

Improved  Manoraeters  for  Measurement  of  Osmotic 
Pressure.  Harmon  N.  Morse  and  B.  F.  Lovelace  {Amer.  Chem.  J., 
1908,  40,  325 — 337). — An  apparatus  is  dessribed  by  means  of  which 
manometers  may  be  compared  with  others,  or  with  the  standard, 
up  to  pressures  of  three  hundred  atmospheres.  Corrections  for 
meniscus,  and  a  method  of  detecting  a  temporary  or  a  permanent 
stretch  of  the  manometer,  are  also  given,  as  well  as  a  detailed 
description  of  the  method  used  by  the  authors  for  filling  and  closing 
their  manometers.  J.  V.  E. 

The  System.  "Water,  and  Sodium,  Barium,  and  Copper 
Chlorides.  Frans  A.  H.  Schreinemakers  and  W.  0.  de  Baat 
{Chem.  Weekblad,  1908,  5,  801— 806).— The  authors  represent  the 
quaternary  system  water,  sodium  chloride,  barium  chloride,  and 
copper  chloride  by  means  of  a  regular  tetrahedron,  the  four  angles 
giving  the  four  components.  The  method  is  an  extension  of  that 
employed  to  represent  a  ternary  system  by  means  of  an  equilateral 
triangle.  A.  J.  W. 

Velocity  of  Reactions  in  Gases  Moving  through  Heated 
Vessels,  and  the  Effect  of  Convection  and  Diffusion.  Irving 
Langmuir  {J.  Amer.  Chem.  Soc,  1908,  30,  1742— 1754).— In  studying 
the  changes  which  take  place  in  mixtures  of  gases  while  passing 
through  hot  tubes,  the  velocity  coefficient  of  the  reaction  is  usually 
calculated  by  means  of  the  formula  derived  for  reactions  occurring 
in  stationary  gases.  Bodenstein  and  AVolgast  (this  vol.,  ii,  162) 
have  pointed  out  that  this  method  is  inaccurate,  since  allowance  is 
not  made  for  the  mixing  of  the  gases  in  the  tube  by  diffusion  or 
convection,  and  they  have  presented  a  formula  which  holds  when  the 
mixing  of  the  gases  can  be  considered  complete. 

In  the  present  paper,  these  two  formulte  and  the  magnitude  of 
the  error  arising  from  their  application  in  various  cases  are 
considered.  New  formulae  are  developed,  from  which  the  velocity 
coefiicieut  may  be  calculated  in  cases  in  which  neither  of  the  formulaj 
mentioned  holds  good,  but  in  which,  in  the  mixing  of  gases, 
diffusion  plays  a  more  important  part  than  convection.  E.  G. 

Relation  between  the  Velocity  of  Reaction  and  the  Velocity 
of  Stirring  in  Non-homogeneous  Systems.  K.  Jab^czynski 
{Jhdl.  Acad.  .Sci.  Cracow,  1908,  620— 031).— The  rate  of  dissolution  of 
a  solid  in  a  liquid  increases  with  stirring.  The  connexion  between  the 
velocity  constant  k  and  the  velocity  of  the  stirrer  n  is  given  by  the 
empirical  equation  kJk.2  =  {nJn^Y,  where  x  is  a  constant,  tho  value  of 
which  varies  with  different  apparatus,  and  even  with  tho  same  apparatus 
if  taken  ai)art  and  put  together  again.  Tliis  prol.al)ly  accounts  for  the 
dilTorent  values  of  x  obtained  by  difi'erent  investigators  (Bruner  and 
Tolloczko,  Abstr.,  1903,  ii,  470;  "Bruner,  Abstr.,  1904,  ii,  315  ;  Sackur, 
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Abstr.,  1906,  ii,  261).  The  evaluation  of  x  is  important,  since  it  gives 
some  information  as  to  how  far  a  reaction  in  a  non-homogeneous  system 
is  dependent  on  diffusion  (Noyes  and  Whitney,  Abstr.,  1897,  ii,  479  ; 
Nernst,  Abstr.,  1904,  ii,  315).  In  the  same  apparatus,  so  arranged 
that  each  experiment  can  be  completed  without  any  disturbance  of  the 
parts  of  the  apparatus,  the  author  has  examined,  at  25°,  the  solution 
of  a  marble  plate  in  hydrochloric  acid,  the  decomposition  of  hydrogen 
peroxide  by  platinised  platinum  foil,  and  the  solution  of  a  fused  zinc 
plate  in  hydrochloric  acid.  The  average  values  of  x  are  0'93,  0*55, 
and  0'28  respectively.  Hence  the  author  deduces  that,  for  the  dissolu- 
tion of  a  solid  with  a  perfectly  smooth  surface,  the  velocity  constant 
of  the  reaction  is  simply  proportional  to  the  velocity  of  stirring  (as 
measured  by  the  revolutions  of  the  stirrer)  ;  if  the  surface  of  the  solid 
is  not  smooth,  the  increase  of  the  velocity  constant  is  slower  than  the 
increase  of  the  velocity  of  stirring,  and  the  more  so  the  rougher  the 
surface,  C.  S. 

Saponification  of  Glycerides  during  Ester  Exchanges  in 
Homogeneous  Systems.  Robert  Kremann  (/.  pr'.  Chem.,  1908, 
[ii],  78,  364 — 367) ;  Milan  J.  Stritar  and  Richard  Fanto  (ibid.,  408). 
— Polemical  (compare  Abstr.,  1907,  i,  464;  this  vol.,  i,  120,  499; 
ii,  677).  G.  Y. 

Oxidations  of  Biological  Importance.  I.  Hans  Euler  and 
Ivan  Bolin  (Zeitsch.  physiol.  Chem.,  1908,  57,  80 — 98). — Careful 
experiments  have  been  made  on  the  oxidation  of  quinol  by  oxygen  in 
the  presence  of  manganous  salts  and  alkali.  It  is  shown  that  the 
velocity  of  the  reaction  is  almost  proportional  to  the  pressure  of  the 
oxygen,  and  that  the  temperature-coefficient  is  very  small  between  0° 
and  40°.  The  solutions  used  were  either  neutral  or  slightly  acid  to 
phenolplithalein.  To  obtain  such  solutions,  it  is  necessary  to  add 
dilute  alkali,  as  quinol  is  decidedly  acidic.  The  effect  of  the 
manganese  (added  as  acetate)  and  of  the  sodium  concentrations  has 
been  studied.  As  the  whole  reaction  cannot  be  represented  by  means 
of  the  usual  unimolecular  formula,  owing  to  the  fact  that  part  of  the 
quinol  is  removed  in  the  form  of  insoluble  quinhydrone,  the  velocity 
has  been  determined  by  measuring  the  times  requii'ed  in  the  different 
experiments  for  absorbing  a  given  volume  (3  or  5  c.c.)  of  oxygen. 
The  results  show  that  in  neutral  or  slightly  acid  solutions,  manganese 
salts  accelerate  the  oxidation,  and  that  if  the  amount  of  sodium 
hydroxide  added  is  the  same,  the  rate  of  oxidation  increases  less 
rapidly  than  the  manganese  concentration.  On  the  other  hand,  if  the 
amount  of  manganese  salt  is  constant,  the  velocity  increases  much 
more  rapidly  than  the  amount  of  alkali  added. 

The  relationship  between  the  effects  of  the  manganese  salt  and  the 
alkali  is  compared  with  that  of  an  enzyme  and  co-enzyme. 

Similar  experiments  have  been  made  with  "laccase"  and  manganese 
salts.  It  is  shown  that  the  laccase  as  prepared  by  Bertrand's  method 
is  slightly  acid,  and  that  it  has  no  action  on  a  quinol  solution  in  the 
absence  of  manganese  salts.  It  is  obvious  that  the  action  of  the 
laccase  cannot  be  due  to  its  alkaline  nature,  as  suggested  by  Dony- 


1022  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Henault,  Even  the  addition  of  10  c.c.  of  O'OOOliV  hydrochloric  acid 
to  hicerne  lacease  does  not  affect  the  activity  of  the  laccase  in  the 
pi^esence  of  manganous  salts. 

It  is  further  shown  that  the  active  principle  of  the  laccase  is  not  a 
substance  of  the  enzyme  type,  as  the  preparations  of  laccase  can  be 
boiled  for  three  minutes  without  destroying  their  activity  in  the 
least. 

It  is  shown  that  salts  of  hydroxy-acids,  for  example,  rochelle  salt, 
sodium  citrate,  calcium  gluconate,  and  sodium  mucate,  accelerate  the 
oxidation  of  quinol  in  a  vnarked  manner  when  manganese  salts  are 
present,  and  it  is  suggested  that  laccase  owes  its  activity  to  the 
presence  of  such  salts.  J.  J.  S. 

Some  Oxydasic  Phenomena  Produced  by  Colloidal  Ferrous 
Ferrocyanide.  Jules  Wolff  {Gom/pt.  rend.,  1908,  147,  745 — 747. 
Compare  this  vol.,  i,  137,  490  ;  ii,  573). — In  a  feebly  alkaline  solution, 
colloidal  ferrous  ferrocyanide  acts  as  an  oxydase  towards  quinol. 
When  a  saturated  solution  of  quinol  is  treated  with  ammonia  to  the 
extent  of  1  part  in  25,000,  and  colloidal  ferrocyanide  to  the  extent  of 
1  part  of  iron  in  100,000,  abundant  crystals  of  quinhydrone  are  formed 
after  twelve  to  fifteen  minutes,  oxidation  being  accelerated  by 
shaking.  The  reaction  is  still  observed  with  one-twenty-fifth  as  much 
iron  if  the  quantity  of  alkali  is  increased  to  1  part  in  2000. 
Solutions  of  quinol  treated  with  alkali  alone  become  brown,  but 
rarely  deposit  crystals,  the  colloidal  iron  alone  has  no  action.  If  too 
much  alkali  (1%)  is  added,  the  solution  is  rapidly  oxidised  by  the  air, 
and  no  crystals  are  formed.  These  phenomena  can  be  explained  by 
the  alkali  facilitating  the  oxidation  of  the  phenol,  and  consequently 
the  action  of  the  ferrocyanide,  which  thus  acts  as  an  oxydase.  Thii^ 
view  is  supported  by  the  facts  that  if  the  alkali  is  added  some  time 
before  the  colloidal  iron,  quinhydrone  is  no  longer  obtained,  and  that, 
other  things  being  equal,  the  intensity  of  the  reaction  is  proportional 
to  the  amount  of  alkali  present  (within  the  limits  described  above). 
From  the  latter  observation,  it  would  be  expected  that  the  .alkali -earth 
oxides  and  hydrogen  carbonates,  and  feebly  alkaline  salts,  such  as 
disodium  hydrogen  phosphate,  would  exercise  a  much  less  energetic 
action.  This  is  actually  found  to  be  the  case.  The  important  part 
played  by  the  alkali  suggests  that  the  oxidising  action  on  (juinol  of 
certain  manganese  salts  with  weak  acids  discovered  by  Bertrand 
(Abstr.,  1897,  ii,  493)  is  due  partly  to  their  alkalinity,  all  of  them 
bning  alkaline  to  methyl-orange.  The  author  finds  that  the  addition 
to  these  solutions  of  a  quantity  of  iron  in  the  form  of  colloidal 
ferrocyanide,  one-hundredth  as  great  as  that  of  manganese  present, 
suffices  to  double  the  rate  of  oxidation  of  quinol,  and  that  neutral 
a<iueou8  manganese  sulphate  solutions,  wliich  are  ordinarily  almost 
inactive,  increase  their  activity  considerably  when  treated  with  traces 
of  pyridine  (which  does  not  precipitate  manganese).  E.  H. 

Catalysis.  IX.  Catalytic  Reactions  induced  by  Enzymes. 
Salomon  F.  Achkk  (.7.  Ame.r.  Chem.  Soc,  1908,30,  1755  —  1760).— 
Attention   is  drawn    to   the  work  of  Hudson  (this  vol.,  i,    605,  856) 
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on  the  inversion  of  sucrose  by  invertase,  and  it  is  shown  that  it 
harmonises  completely  with  the  view  already  advanced  by  others,  that 
the  addition  of  an  enzyme  to  a  reacting  system  brings  about  a  catalytic 
reaction,  owing  to  the  union  of  the  enzyme  with  some  constituent  or 
"  substratum  "  of  the  reacting  system  to  form  a  new  product  which 
gives  the  same  end-products  as  the  substratum  itself.  It  is  pointed 
out  that  this  theory  of  catalysis  through  the  formation  of  reactive 
intermediate  compounds  I'enders  the  assumption  of  a  vital  energy  for 
such  reactions  unnecessary.  E.  G. 

Molecular  State  of  Molten  Salts.  Richard  Loeenz  and  Felix 
Kaufler  [in  part,  A.  Liebmann]  {Ber.,  1908,  41,  3727— 3738).— The 
molecular  weights  of  lead  chloride,  potassium  nitrate,  sodium  nitrate, 
and  silver  chloride  in  the  fused  state  at  various  temperatures  between 
300°  and  600°  have  been  determined  by  measuring  the  surface  tension 
of  the  molten  salt.  The  mean  values  of  K  obtained  for  potassium 
nitrate  and  sodium  nitrate,  namely,  0'7  and  0"25  respectively,  are  in 
fair  agreement  with  those  recorded  by  Bottomley  (Trans.,  1903,  83, 
1421).  The  constants  found  for  silver  chloride  and  lead  chlor-ide  were 
respectively  08  and  0*9.  Since  these  values  are  all  less  than  2  12, 
the  constant  for  liquids  having  a  normal  mol.-wt.,  the  conclusion  is 
drawn  that  the  salts  investigated  exist  in  the  fused  state  in  a  highly 
associated  condition  and  that  the  ions  are  of  a  complex  nature. 

W.  H.  G. 

Liquid  Crystals.  Otto  Lehmaxn  {Ber.,  1908,  41,  3774—3783).— 
Mainly  a  historical  review  of  the  author's  investigations  on  the  subject 
of  liquid  crystals. 

The  view  recently  put  forward  by  Vorlander  (this  vol.,  i,  641),  that 
pseudo-isotropic,  crystalline  liquids  are  to  be  regarded  as  uniaxial 
crystals,  is  combated.  It  is  possible  for  a  biaxial  mass  to  become 
pseudo-isotropic,  that  is,  a,pparently  uniaxial.  W.  H.  G. 

The  Liquid-crystalline  State  as  a  General  Property  of 
Matter.  P.  P.  von  Weimarn  {Zeitsch.  Ohem.  Iml.  KoUoide,  1908,  3, 
166 — 168*). — Having  shown  in  previous  papers  (this  vol.,  ii,  90,  263) 
that  the  colloidal-amorphous  state  of  matter  is  a  modification  of  the 
crystalline,  the  author  has  now  studied  certain  liquid  crystals,  such  as 
;>azoxyphenetole,  both  microscopically  and  ultramicroscopically,  and 
states  his  views  of  the  nature  of  these  crystals  as  follows.  A  liquid 
crystal  is  a  system  of  chemically  or  physically  associated,  solid,  crystal- 
line particles,  between  which  vectorial  forces  of  small  tension  act.  The 
small  magnitude  of  the  tension  in  the  case  of  chemical  association  is 
conditioned  by  the  considerable  energy  expended  in  building  up  the 
complicated  molecule  in  the  case  of  physical  association  by  the 
expenditure  of  energy  requisite  for  the  association  of  a  number  of 
elementary  crystalline  particles  to  one  particle.  G.  S. 

Theory  of  Colloids.     Eduard  Jordis  {Zeitsch.  Chem.  hid.  Kolloide, 
1908,  3,  153— 166).— A  summary  of  the  author's  views  on  the  nature 
of  colloidal  solutions  (compare  Abstr.,  1907,  ii,  344 ;  this  vol.,  ii,  675). 
*  and  J.  Buss.  Fhys.  Ohem.  Soe.,  1908,  40,  1323—1327. 


1024  ABSTRACTS   OF   CHEMICAL  PAPERS. 

The  theoi-y  developed  is  in  many  respects  identical  with  that  of 
Duclaux  (summarised  in  J.  Chim.  Phys.,  1907,  5,  29),  and  many  of 
Dudaux's  results  are  discussed  in  detail.  Pure  hydrosols  are  not 
stable  ;  the  stability  is  determined  by  small  amounts  of  other  sub- 
stances, usually  electrolytes,  which  act  as  "  sol-formers."  These 
substances  are  in  chemical  combination  with  the  dissolved  colloids, 
and  when  they  are  completely  removed,  the  hydrosol  coagulates. 

G.  S. 

Electrical  Nature  of  Colloidal  Solutions.  Nicola  Pappada 
{Gazzetta,  1908,  38,  ii,  474—480.  Compare  Abstr.,  1907,  ii,  754).— The 
author  criticises  Duclaux's  hypothesis  concerning  the  electrical  nature 
of  colloids  (compare  Abstr.,  1904,  ii,  162,  243,  325  ;  1905,  ii,  432,  511  ; 
1906,  ii,  660,  677;  this  vol.,  ii,  760).  T.  H.  P. 

Influence  of  Colloids  on  the  Absorption  of  Gases,  especially 
of  Carbon  Dioxide  in  Water.  Alexander  Findlay  [with  W.  H. 
Harby]  {Zeitsch.  Chem.  Lid.  Kolloide,  1908,  3,  169— 170).— The 
absorption  of  carbon  dioxide  by  blood  is  not  well  uuderstood,  and  it  is 
suggested,  in  agreement  with  Wolfgang  Ostwald  (this  vol.,  ii,  509), 
that,  besides  ordinary  chemical  combination,  adsorption  on  the  surface 
of  the  colloidal  particles  may  be  of  importance  in  this  connexion.  As 
the  first  step  in  an  investigation  of  the  effect  of  colloids  on  the 
solubility  of  gases,  the  solubility  of  carbon  dioxide  in  colloidal  solu- 
tions of  ferric  hydroxide,  gelatin,  arsenic  sulphide,  silicic  acid,  albumin, 
dextrin,  soluble  starch,  and  glycogen  has  been  measured  at  25°.  The 
first  two  colloids  increase  the  solubility,  the  three  last  mentioned 
diminish  it  somewhat,  and  the  other  three  are  without  effect. 

G.  S. 

Colloidal  Silver,  (Silver-gel)  in  Photographic  Layers.  Luppo- 
Cramer  {Zeitsch.  Chem.  Ind.  Kolloide,  1908,  3,  170  —  174). — For  the 
direct  production  of  positives  as  employed  in  ferrotype  photography, 
it  is  necessary  that  the  silver  in  the  parts  which  are  most  strongly 
lighted  should  be  obtained  in  a  more  or  less  wliite  form.  This  can 
now  be  effected  with  dry  collodion  plates  covered  with  colloidal 
substances,  such  as  tannin  or  gum. 

Jn  order  to  study  the  deposition  of  silver  in  different  forms,  silver 
l)romi(le  plates  have  been  exposed  in  a  Chapman  Jones  "  plate  tester," 
which  allows  of  graduated  illunuuation.  When  a  plate  thus  exposed  is 
developed  with  ferrous  oxalate,  the  silver  varies  in  appearance  from 
greyish-white,  on  the  most  higlily  exposed  parts,  to  greyisli-black,  on 
the  parts  almost  in  shade,  and  the  difference  persists  after  fixing.  The 
white  silver  has  a  much  smaller  adsorptive  power  than  the  black  form, 
and  this  difference  in  properties  is  employed  to  account  for  certain 
plienomena  occurring  in  pliotographic  processes.  G.  8. 

Freezing  of  Hydrosols.  O.  Houeutag,  Karl  Feist,  and  II.  W, 
Fischeh  (/ier.,  l'.M)H,  41,  .'5675  3679). — Tlie  p.-iper  gives  a  review  of 
the  behaviour  of  (colloidal  solutions  at  teuiper.atiu'«s  below  the  freezing 
point  of  the  solvent.     By  rapid  cooling  to  -  70°,  the  metal  is  separated 
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from  Bredig's  colloidal  suspension  of  platinum.  By  freezing  a  colloidal 
solution  of  arsenic  trisulphide,  Winter  (Ab-str.,  1905,  ii,  245)  obtained 
the  solid  i-ed  modification,  the  authors  cool  a  very  dilute  solution  to 

-  70°,  and,  after  thawing,  recover  the  yellow  colloidal  solution,  which, 
however,  has  become  very  turbid.  Colloidal  ferric  hydroxide,  cooled 
to  —70°  and  thawed,  remains  clear,  but  shows  a  distinct  augmentation 
of  the  Tyndall  phenomenon.  Aluminium  acetate  behaves  somewhat 
similarly.  The  colloidal  silver  preparations,  protargol,  collargol,  and 
lysargin,  in  the  presence  of  albumin  are  dark  coloured,  very  turbid, 
and  optically  non-homogeneous ;  by  freezing,  the  silver  collects  into 
small  lumps,  which  are  distributed  irregularly  through  the  clear  ice  ; 
on  thawing,  the  solution  is  recovered  apparently  unchanged. 

In  connexion  with  organic  colloids,  certain  dyes  and  substances 
of  animal  and  vegetable  origin  have  been  examined.  Rhodamine, 
chrysoidine,  eosin,  and  safranine  form  true  solutions ;  JSTile-blue,  acid- 
violet,  methyl-violet,  and  magenta  behave  as  semi-colloids,  and  night- 
blue,  alkali-blue,  Congo-red,  and  benzopurpurin  as  pronounced  colloids 
(compare  Freundlich  and  Neumann,  this  vol.,  ii,  820  ;  Hober  and 
Chassin,  ibid.,  ii,  875). 

On  cooling  a  10%  solution  of  tannin,  a  considerable  deposition 
is  observed  just  above  the  freezing  point ;  on  thawing  the  frozen  mass, 
the  tannin  partly  dissolves,  the  remainder  going  into  solution  by 
slight  warming.  Haemoglobin  (Merck),  after  being  cooled  to  -  10°, —  70", 
and  —  180°,  shows  no  apparent  change.  Solutions  of  gum  or  starch, 
cooled  to  the  same  temperatures  and  thawed,  are  quite  turbid,  bat 
clarify  by  keeping.     Dried   albumin  in  solution,  cooled,  to    -70°  to 

-  180°  and  thawed,  gives  a  turbid  solution,  which  does  not  again 
clarify  entirely.  Solutions  of  gelatin,  caragheen  moss,  agar-agar,  and 
soap  behave  in  a  similar  manner  on  fi^eezing.  The  water  is  mostly 
frozen  out  from  the  jelly,  so  that  the  first  portion  of  the  liquid 
obtained  by  thawing  is  pi'actically  free  from  dissolved  substances. 
After  complete  thawing,  the  product  is  decidedly  non-homogeneous, 
consisting  of  a  mobile  liquid  and  a  clotted  jelly. 

Attempting  to  explain  the  varying  behaviour  of  the  preceding 
colloidal  solutions  on  freezing,  the  authors  suggest  that  the  freezing 
causes  the  colloidal  particles  to  become  aggregated,  and  that  these 
aggregations  may  be  partly  or  entirely  destroyed  by  thawing,  with 
the  result  that  a  precipitation  or  a  solution  is  obtained.  C.  S. 

Study  of  Colouring  Matters  in  Solution.  Louis  Pelet-Jolivet 
and  A.  Wild  (Compt.  rend.,  1908,  147,  683  —  685  ;  Zeitsch.  Chem.  hid. 
Kolloide,  1908,  3,  174-177  ;  Bull.  Soc.chim.,  1908,  [iv],  3,  1087-1094). 
— From  a  study  of  the  electrical  conductivity  and  the  ultramicroscopic 
state  of  solutions  of  various  dyes  (magenta,  methylene-blue,  crystal- 
violet,  safranine,  crystal-ponceau,  naphthol-yellow  S,  Congo-red,  etc.), 
the  conclusion  is  drawn  that  dyes  are  dissociated  in  aqueous  solution 
into  two  ions,  and  that  some  of  them  assume  the  colloidal  condition. 
Addition  of  electrolytes  favours  the  passage  into  the  colloidal  state. 
The  authors'  results  do  not  entirely  agree  with  those  of  Teague  and 
Buxton  (Abstr.,  1907,  ii,  933)  and  of  Freundlich  and  Neumann 
(this  vol.,  ii,  820).  J.  C.  C. 
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Fixation  of  Different  Derivatives  of  the  Same  Colouring 
Matter  and  Explanation  of  Dyeing.  Louis  Pelet-Jolivet  and 
N.  Andersen  [Compt.  rend.,  1908,  147,  808 — 810,*  Compare  pre- 
ceding abstract). — Wool  was  placed  in  solutions  containing  equivalent 
quantities  of  derivatives  of  certain  basic  and  acidic  colouring  matters. 
Other  conditions  being  the  same,  the  hydrochloride  of  safranine  gave 
a  paler  tint  than  the  sulphate,  and  the  phosphate  a  darker  tint.  The 
hydroxide  gave  a  tint  intermediate  between  the  sulphate  and  phosphate. 
The  sodium  salt  of  crystal-ponceau  produced  lighter  tints  than  the 
magnesium  salt ;  the  alurrdnium  salt  gave  darker  tints,  whilst  the  free 
acid  was  intermediate  between  the  two  latter  salts  in  colouring  power. 

These  experiments  confirm  the  theory  of  Freundlich  and  Loser 
(Abstr.,  1907,  ii,  155,  534)  of  the  fixation  of  basic  and  acidic  dyes.  The 
wool  is  supposed  to  become  negatively  charged  when  placed  in  water ; 
when  treated  with  a  solution  of  the  salt  of  a  basic  dye,  adsorption  of  the 
positively  charged  organic  ion  occurs,  whilst  in  the  case  of  the  salt  of 
an  acidic  dye,  the  positive  inorganic  ion  is  adsoi^bed,  causing  the  fabric 
to  assume  a  positive  charge,  which,  being  smaller  than  the  negative 
charge  produced  by  an  equivalent  quantity  of  a  negative  dye,  accounts 
for  the  well-known  fact  that  wool  and  charcoal  fix  basic  dyes  more 
readily  than  acidic  ones.  This  accords,  moreover,  with  the  effects 
produced  by  adding  electrolytes  to  the  bath,  since  positive  multivalent 
ions  or  hydrogen  ions  should  favour  the  fixation  of  the  acidic  dyes, 
whilst  negative  ions  should  hinder  the  pi'ocess.  A  rational  explanation 
is  thus  afforded  of  the  action  of  mordants  and  of  the  tanning  process. 

W.  0.  w. 

Passive  State  of  Metals.  Review  of  the  Literature  and 
Theories  and  Some  Experiments  on  Cobalt,  Iron,  and  Nickel. 
Horace  G.  Byers  (/.  Amer.  Chem.  Soc,  1908,  30,  1718— 1742).— A 
historical  and  theoretical  discussion  is  given  of  the  work  done  hitherto 
on  the  passivity  of  metals.  Experiments  are  described  which  have 
been  carried  out  with  cobalt,  ii'ou,  and  nickel.  A  plate  of  the  metal 
connected  with  a  copper  conducting  wire  was  suspended  as  anode  in 
a  porous  cup,  which  was  placed  in  a  porcelain  beaker.  Both  beaker 
and  cup  were  nearly  filled  with  solutions  of  the  various  electrolytes. 
The  cathodes,  two  platinum  plates  of  the  same  size  as  the  anode,  were 
suspended  in  the  beaker  parallel  to,  and  at  equal  distances  from,  the 
anode.  The  amount  of  the  anode  dissolved  during  the  passage  of  the 
current  was  measured  by  its  loss  of  weight. 

The  results  obtained  were  so  varied  and  conflicting  as  to  render  a 
brief  summary  impossible.  Iron,  nickel,  and  cobalt  cannot  be  rendered 
passive  by  the  hydrogen  acids  or  their  salts.  Passivity  may  take  place 
in  electrolytes  containing  oxygen,  and  depends  on  the  current  density, 
the  temperature,  the  electrolyte,  and  the  treatment  of  the  metal.  The 
metals  may  be  either  passive  or  active  under  exactly  the  same  current 
conditions  so  long  as  the  current  density  is  below  a  critical  value. 

The  phenomena  of  passivity  have  not  yet  received  any  satisfactory 
explanation.  Paraday's  view,  connecting  passivity  with  the  formation 
of  a  coating  of  oxide  on  the  metal,  is  untenable.  The  hypotheses  of 
•  and  Zeitsch.  Chem.  Ind.  KoUoide,  1908,  3,  206—210. 
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Finkelstein  and  Miiller,  according  to  which  the  passive  state  is 
occasioned  by  changes  in  the  valency  of  the  metal,  are  unsatisfactory. 
Many  of  the  results  now  obtained  cannot  be  reconciled  with  Freden- 
hagen's  explanation,  which  attributes  passivity  to  anodic  oxygen  or  an 
oxygen  alloy.  E.  G. 

Determination  of  the  Atomic  Weight  of  the  Simple 
Ponderable  Substance,  Pantogen.  Gustave  D.  Hinrichs  (Comp^ 
rend,  1908,  147,  797—800.  Compare  this  vol.,  ii,  573,  574).— The 
author  assumes  the  existence  of  a  simple  fundamental  material  of 
atomic  weight  1/128,  and  thence  proceeds  to  theoretical  deductions 
as  to  the  weight  and  geometrical  forms  of  the  atoms  of  hydrogen, 
helium,  nitrogen,  oxygen,  and  fluorine.  The  paper  includes  a  diagram- 
matic representation  of  the  atoms  of  these  elements,  and  of  their 
physical  properties  in  the  neighbourhood  of  the  absolute  zero. 

H.  O.  W. 

Atomic  Weight  of  Radium  and  Other  Elementary 
Substances.  Henry  Wilde  {Fhil  Mag.,  1908,  [vi],  16,  824—830. 
Compare  Abstr.,  1907,  ii,  149;  this  vol.,  ii,  141). — The  author  still 
maintains  that  the  true  atomic  weight  of  radiuai  is  184.  A  periodic 
table  is  given,  based  on  the  numerical  relationships  previously  described. 

H.  M.  D. 

New  Form  of  Test-tube  Holder.  H.  Stoltzenberg  (Zeitsch. 
angew.  Cliem.,  1908,  21,  2272).— The  advantage  of  the  new  form  of 
wire  holder  described  lies  in  the  fact  that,  not  only  may  the  tube  or 
other  object  held  be  readily  released,  but  the  force  by  which  it  is  held 
may  be  increased  by  the  power  of  the  hand.  It  thus  becomes  possible 
to  lift  fairly  heavy  vessels  and 
to  shake  them 
their  falling. 


without   fear  of 
J.  \^.  E. 


Apparatus  for  Evaporating 
in  a  Dish  under  Reduced 
Pressure.  Eduard  Doxath 
{Chem.  Zeit.,  1908,  32,  1107).— 
The  accompanying  figure  depicts 
the  apparatus  described  by  the 
author.  It  consists  of  two  parts, 
A  and  B,  both  being  made  of 
stout  copper  having  thick,  broad 
flanges  so  as  to  form  an  air-tight 
chamber  when  they  are  screwed 
down  on  to  an  asbestos  washer 
by  screws,  g.  Into  the  lower 
part,  ^,  the  evaporating  basin,  y, 
is  placed  upon  asbestos  fibre. 
The  upper  part,  B,  is  perforated  in  three  places,  c,  d,  and  e ;  c  is 
covered  by  a  thick  plate  of  transparent  mica,  the  liquid  to  be 
evaporated  is  introduced  through  d,  and  e  is  connected  to  an  exhaust 
pump. 


J.  V.  E 
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Circulating  Pump.  H.  Stoltzenberg  (-^eifscA.  angew.  Chem.,  1908, 
21,  2271 — 2272). — A.  new  form  of  small  centrifugal  pump  is  described 
as  being  an  efficient  circulator  of  liquid  from  a  thermostat  through 
condensers,  jacketed  polarimeter  tubes,  etc.  The  power  required  to 
drive  the  pump  is  very  small,  and  when  rotating  at  1200  revolutions 
per  min.  it  is  able  to  lift  water  to  a  height  of  ten  metres. 

J.  V.  E. 


Inorganic    Chemistry. 


[Production  of  Hydrogen  Peroxide  from  Persulphuric 
Acid.]  Consortium  fur  Elektrochemische  Industrie  (D.R.-P. 
199958). — When  carefully-purified  solutions  of  persulphuric  acid  are 
treated  with  sulphuric  acid  (D  1"4)  at  50 — 80°,  the  former  rapidly 
yields  hydrogen  peroxide  with  a  loss  of  only  3  or  5%  of  oxygen.  This 
result  is,  however,  only  obtained  in  the  absence  of  all  impurities  likely 
to  decompose  hydrogen  peroxide  catalytically  (compare  Trans.,  1904, 
85,  1526—1533).  G.  T.  M. 

Generation  of  Oxygen  in  a  Kipp's  Apparatus.  Ludwig 
WoLTER  (Chem.  Zeit.,  1908,  32,  1066). — The  extremely  vigorous 
evolution  of  oxygen  from  alkali  peroxides  when  treated  with  water  or 
dilute  acids  has  been  sufficiently  modified  by  admixture  with  indifferent 
substances  to  allow  of  the  generation  of  the  gas  in  a  Kipp's  or  other 
gas  generation  apparatus  by  this  method. 

The  best  results  have  been  obtained  with  a  substance  prepared  by 
adding  a  mixture  of  100  parts  of  sodium  peroxide  and  25  parts  of 
magnesium  oxide  to  100  parts  of  molten  potassium  nitrate.  This, 
when  solidified  and  broken  into  pieces  of  a  suitable  size,  is  placed  in  a 
Kipp's  apparatus  and  treated  with  dilute  hydrogen  chloride.  The  sub- 
stance may  be  kept  for  some  time  ready  for  use  by  dipping  the  lumps 
into  molten  paraffin  wax  so  as  to  protect  them  from  the  atmosphere. 

J.  V.  E. 

Dynamic  Allotropy  of  Sulphur.  I.  Hugo  R.  Kruyt  (Zeitsch. 
physikal.  Chem.,  1908,  64,  513 — 561). — The  investigations  of  Smith 
and  his  collaborators  (Abstr.,  1903,  ii,  139,  284;  1905,  ii,  382,  580; 
1906,  ii,  157  ;  1907,  ii,  20;  this  vol.,  ii,  32)  have  led  to  results  which 
accord  best  with  the  theory  that  S\  and  S^a  are  partly  miscible  in 
the  liquid  state,  but  that  the  equilibrium  curve  lies  entirely  outside 
the  heterogeneous  region.  Smith's  cont-lusion,  that  the  equilibrium 
curve  cuts  the  curve  of  miscibility,  is  untenable.  A  bibliography  and 
review  of  previous  literature  on  (he  sulijecft  are  given. 

Tlio  molting  point  of  rhombic  sulphur  was  determined  by  immersing 
cipillary  tubes  containing  the  powdered  sulphur  in  boiling  calcium 
chloride    baths  at   different  temperatures,    and    was    finally    fixed    at 
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11 2*4°,  Similar  sulphur,  heated  for  an  hour  at  90°  in  ammouia  to 
produce  equilibrium,  melted  at  110'9°.  The  uustable  "natural 
melting  point  "  of  rhombic  sulphur  was  theu  found  graphically  to  be 
1105°,  and  the  melting  point  of  pure  rhombic  sulphur  112'8°.  Fi'om 
111°  onwax'ds,  the  melting-point  curve  must  be  parallel  to  the  concen- 
tration axis, 

The  composition  of  the  vapour  in  contact  with  liquid  sulphur  at 
different  temperatures  was  measured  by  blowing  a  current  of  air 
through  the  molten  sulphur  at  constant  temperature,  and  condensing 
the  current  of  vapour  on  the  surface  of  water  at  0°.  Ammonia  gas 
was  introduced  as  a  catalyst,  this  being  subsequently  removed  by  the 
current  of  air,  the  sulphur  dioxide  formed  by  partial  oxidation  then 
serving  to  preserve  the  composition  of  the  vapour  unchanged  during 
cooling.  The  condensed  sulphur  wag  analysed  by  extraction  with 
carbon  disulphide.  The  vapour  and  liquid  curves  intersect  at  324° 
and  24-7%  S^a. 

The  vapour-pressure  curve  of  the  system  SX — S/x  presents  either  a 
maximum  or  a  minimum,  but  it  is  not  yet  possible  to  determine  which. 
This  point  is  to  be  further  investigated.  This  curve  must  cut  the 
curve  of  equilibrium.  0.  H.  D. 

The  Boiling  Point  of  Sulphur  on  the  Constant  Pressure 
Air  Thermometer.  Nicholas  Eumorfopoulos  [Proc.  Roy.  Soc, 
1908,  A,  81,  339 — 362). — A  detailed  account  of  measurements  with 
a  Callendar  air  thermometer  of  Jena  glass.  The  various  sources  of 
experimental  error  were  very  fully  investigated,  the  most  important 
being  the  changes  of  volume  of  the  glass  bulbs.  The  mean  value 
of  the  boiling  point  of  sulphur  obtained  is  443'58^.  C.  H.  D. 

The  Boiling  Point  of  Sulphur.  Hugh  L.  Callendar  {Proc. 
Roy.  Soc,  1908,  A,  81,  363 — 366.  Compare  preceding  abstract). — 
The  changes  of  volume  in  glass  render  it  an  unsuitable  material  for 
accurate  thermometry.  The  value  for  the  boiling  point  of  sulphur 
obtained  by  Eumorfopoulos  is  in  close  agreement  with  those  obtained 
by  other  methods,  the  chief  source  of  error  being  now  the  uncertainty 
as  to  the  true  coefficient  of  expansion  of  mercury.  C.  H.  D. 

Preparation  of  Hydrazine.  Fkitz  Easchig  (D.R.-P.  198307). 
— When  excess  of  strong  aqueous  ammonia  reacts  with  a  solution  of 
sodium  hypochlorite  in  the  presence  of  an  organic  substance  to  increase 
the  viscosity  of  the  solution,  a  good  yield  of  hydrazine  is  obtained. 
One  litre  of  sodium  hypochlorite  and  12  c.c.  of  a  solution  containing 
5%  of  joiners'  glue  are  added  to  3  litres  of  concentrated  aqueous 
ammonia,  the  solution  heated  to  drive  off  ammonia,  and  concentrated 
to  the  crystallising  point,  when  80 — 90  grams  of  hydrazine  sulphate 
are  obtained  on  the  addition  of  sulphuric  acid.  The  product  is  purified 
by  crystallisation.  G.  T.  M. 

Hydroxylamine.  I.  Erich  Ebler  and  E.  Schott  {J.  p:  Chem., 
1908,  [ii],  78,   289— 342).— The  authors  review  the  various  formulae 
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which  have  been  proposed  for  hvdroxylamine,  and  assemble  the 
evidence  in  favour  of  the  view  that  it  is  a  tautomeric  substance, 
having  in  alkaline  solution  the  constitution  NH2*0H,  and  acting  as 
an  acid,   but  in  acid  solution  behaving  as  an  oxonium  base,  NH3IO, 

forming  salts  of  the   type  NH3lO<Cv-     This  view  of  the  nature   of 

hydroxylamine  is  applied  to  the  explanation  of  its  properties  and  of 
the  reactions  which  it  undergoes. 

Anhydrous  hydroxylamine  is  readily  prepai'ed  by  dissolving 
4 — 5  grams  of  the  75%  distillate  obtaioed  by  Uhlenhuth's  method 
(Abstr.,  1900,  ii,  475)  in  iOO — 400  c.c.  of  absolute  alcohol,  and  cooling 
the  solution  to  about  -  18°.  Hydroxylamine  is  deposited  from  the 
stronger  solutions  in  white  leaflets,  and  from  the  more  dilute  solutions 
slowly  in  needles. 

Lobry  de  Bruyn  found  (Abstr.,  1892,  1391)  that  hydroxylamine 
reacts  with  zinc,  forming  zinc  oxide  and  ammonia.  It  is  now  shown 
that  the  intermediate  product  of  this  reaction  is  a  zinc  salt, 
Zn(0'N}Ic,).2,  and  not  an  additive  compound,  ZnlOINHg.  A  similar 
calcium  salt  has  been  prepared,  and  indications  obtained  of  the 
existence  of  an  extremely  unstable  ferric  salt.  It  is  proposed  to 
apply  the  term  hydroxylamites  to  the  salts  NHg'OM',  (NH2*0)2M", 
etc. 

Calcium  hi/droxylamite,  Ca(0*NH2)2,  is  formed  with  evolution  of 
gas  when  calcium  filings  are  treated  with  anhydrous  hj^droxylamine 
at  50°.  Ammonia  is  evolved  only  if  heat  is  developed,  which  takes 
place  if  water  is  present.  The  white  salt,  which  separates  towards  the 
end  of  the  reaction,  is  extremely  explosive,  being  much  more  dangerous 
than  anhydrous  hydroxylamine  ;  when  washed  with  absolute  alcohol 
and  dried  in  a  vacuum  over  sulphuric  acid,  it  is  obtained  as  a  white, 
amoipbous  powder,  which  detonates  at  180°,  and  is  hydrolysed  by 
water,  slowly  by  moist  air,  forming  calcium  hydroxide  and  hydroxyl- 
amine. It  is  considered  that  Hofmanu  and  Kohlscliutter's  calcium 
salt  of  hydroxylamine  (Abstr.,  1898,  ii,  380)  is  a  mixture  of  calcium 
hydj'oxylamite  and  calcium  hydroxide. 

Zi7ic  hydroxylamite,  Zu(0*NH2)2,3NII,p,  prepared  by  the  action  of 
anhydrous  hydroxylamine  on  fiuely-dividod  pure  zinc  and  treatment 
of  the  product  with  absolute  alcohol,  is  obtained  in  glistening  crystals, 
loses  hydroxylamine,  and  leaves  a  residue  of  zinc  oxide  when  gradually 
heated,  detonates,  evolving  ammonia,  when  quickly  heated,  and  is 
readily  hydrolysed  by  moisture,  forming  zinc  hydroxide. 

Haber  observed  (Abstr.,  1898,  ii,  23)  that  hydroxylamine  oxidises 
ferrous  salts  in  ammoniacal  or  sodium  carbonate  solution,  and  stated 
that  the  liydroxylamine  is  itself  converted  into  ammonia.  It  is  now 
found  that  under  these  conditions  nitrogen  and  nitrous  oxide  are  first 
evolved,  ammonia  appearing  only  towards  the  end  of  the  reaction, 
'J'lie  study  of  the  reaction  is  complicated  by  the  fact  that  hydroxyl- 
amine is  decomposed  catalytically  by  ferric  hydroxide  in  neutnil  or 
alkaline  solution,  yielding  the  same  three  products.  The  ferric  hydr- 
oxide residue  is  scarlet,  becomes  brownish-red  wlu'u  heated,  does  not 
<lecol(irisu  permanganate  or  evolve  chlorine  from  hydrochloric  acid,  and 
thus  resembles  tlio  ferric  hydroxide  residue  obtained  from  the  catalytic 
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decomposition  of  hydrogen  peroxide.  If  hydroxylamine  is  treated 
with  ferric  hydroxide  in  absolute  alcoholic  solution  at  about  -  18°,  a 
brown  precipitate  is  formed,  which,  after  being  washed  with  absolute 
alcohol,  decomposes  on  treatment  with  water,  forming  nitrogen, 
nitrous  oxide,  and  ammonia,  and  must  therefore  contain  ferric 
hydroxylamite. 

Hydroxylamine  silicojiuoride,  (NH30)2,H2SiFg,2H20,  px-epared  by 
adding  16%  aqueous  hydrofluosilicic  acid  to  a  25%  aqueous  solution  of 
hydroxylamine  and  allowing  the  mixture  to  evaporate,  crystallises 
from  boiling  methyl  alcohol  in  scales,  and  is  almost  insoluble  in 
alcohol,  but  readily  dissolves  in  water. 

Hydroxylamine  titanojiuoride,  (NH30)2,HoTiFg,  prepared  by  adding 
20%  hydroxylamine  to  a  cooled  Solution  of  hydrofluotitanic  acid  and 
evaporating  the  solution  in  a  vacuum,  separates  from  methyl  alcohol 
in  white  crystals.  With  quadrivalent  titanium,  hydroxylamine  gives 
the  same  yellow  coloration,  caused  by  the  formation  of  a  higher  oxide 
of  titanium,  as  is  produced  by  hydrogen  peroxide.  G.  Y. 

The  Interaction  of  Nitrous  Gases  and  Oxygen  with  Water. 
Fritz  Foerster  and  M,  Koch  [Zeitsch.  augew.  Chem.,  1908,  21, 
2209 — 2219.  Compare  this  vol.,  ii,  941). — In  continuation  of  this 
investigation  {loc.  cit.),  the  authors  have  studied  the  behaviour  towards 
water  of  nitric  peroxide  when  greatly  diluted  with  air.  The  results, 
which  are  tabulated,  show  the  proportion  of  nitric  peroxide  converted 
into  nitric  acid  to  be  greater  when  the  concentration  of  this  gas  in  the 
gaseous  mixture  is  greater ;  it  is,  however,  not  dii-ectly  proportional, 
being  considerably  less  than  would  be  expected.  This  may  be 
explained  by  the  fact  that  with  large  excess  of  air  the  nitrous  acid 
represented  in  the  equation  H2O  + 2N02:;=  HNOg  +  HNO.^,  being  less 
stable  in  solution,  allows  of  a  more  rapid  absorption  of  fresh  nitric 
peroxide  than  when  the  excess  of  air  is  less.  It  is  also  shown  that 
with  diluted  nitric  oxide  the  increased  concentration  of  nitric  acid  is 
not  due  simply  to  absorption  of  more  oxides  of  nitrogen,  but,  in  part, 
to  the  niti-ic  acid  formed  previously  leaving  the  solution  with  water  as 
HN03,H20.  The  limiting  concentration  at  the  ordinary  temperature  at 
which  this  takes  place  is  indicated  by  the  following  :  with  1%  NOo, 
about  46%  HNO3;  with  2%  EOg,  about  51-8%  HNO3,  and  with 
5%  NO2,  more  than  55-6%. 

From  a  study  of  the  influence  of  a  large  exceso  of  air  on  the 
behaviour  of  the  nitrous  acid  produced  in  the  primary  chauge,  it 
is  shown  that  it  completely  decomposes,  with  time,  into  nitric  acid 
and  nitric  oxide.  Excess  of  oxygen,  when  not  at  the  same  time 
under  a  smaller  partial  pressure,  rapidly  oxidises  this  nitric  oxide  to 
nitric  peroxide,  but,  in  the  case  of  a  large  excess  of  air,  there  is 
insufficient  time  for  the  nitric  oxide  that  is  carried  forward  from 
the  water  solution  to  be  completely  oxidised  to  the  peroxide.  The 
quantity  of  nitric  oxide  escaping  oxidation  was  ascertained  by 
substituting  for  the  water,  dilute  alkali  hydroxide  solution  as 
absorbent,  and  the  quantity  of  nitrite  produced  is  shown  to  be 
greater  when  the  dilution  by  air  is  greater. 

Nitric    peroxide,    even    when    largely    diluted    by    air,    is    rapidly 
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oxidised  by  ozone  to  nitrogen  pentoxide,  and  when  suoh  a  gaseous 
mixture  is  passed  into  water,  or  aqueous  nitric  acid,  an  acid  solu- 
tion   containing   more   than    80%    HNO3  may    readily  be    obtained. 

J.  V.  E. 

Formation  of  Colloidal  Phosphorus.  Alfred  Lottermoser 
{J.  pr.  Chem.,  1908,  [ii],  78,  367— 368).— When  exposed  to  diffused 
daylight  in  a  closed  vessel,  a  clear,  colourless  solution  of  white 
phosphorus  in  contact  with  solid  white  phosphorus  gradually  becomes 
opalescent  and  orange-yellow  by  reflected,  but  clear  and  yellowish-red 
by  transmitted,  light.  The  hydrosol  thus  formed  is  unstable,  and, 
after  some  time,  deposits  a  scarlet  crust  of  red  phosphorus  on  the  glass 
walls  of  the  vessel.  The  formation  of  the  hydrosol  must  result  trom 
the  conversion,  under  the  influence  of  the  diffused  light,  of  the 
dissolved  white  phosphorus  into  the  red  modification,  which  is  almost 
insoluble  in  ether,  and  separates,  therefore,  at  first  in  the  colloidal 
form.  The  strong  yellow  colour  of  the  hydrosol  supplies  further 
evidence  that  the  light  red  colour  of  the  red  phosphorus  depends  on 
the  finely-divided  state  of  the  latter.  So  soon  as  red  phosphorus  is 
deposited  on  the  walls  of  the  vessel,  the  solution  is  tree  from  the 
hydrosol,  partly  because  the  colloid  is  completely  precipitated  and 
partly  because  the  deposit  protects  the  remaining  white  phosphorus 
from  the  action  of  light.  G.  Y. 

lonisation  by  Phosphorus  and  Phosphorescence.  Leon  Blocu 
and  EuGiiNE  Bloch  {Compt.  rend.,  1908,  147,  842— 844).~It  has  been 
^hown  previously  (Abstr.,  1905,  ii,  72)  that  the  air  which  has  passed 
over  phosphorus  is  the  seat  of  a  true  ionisation,  and  the  ions  produced 
have  a  small  mobility.  It  is  now  found  that  when  an  air  current  of 
greater  velocity  is  employed,  the  phosphorescence  becomes  elongated 
in  the  direction  of  the  current,  and  with  a  further  increase  in  the 
velocity,  definitely  separates  itself  from  the  phosphorus  with  the 
production  of  a  dark  space.  The  phosphorus  generally  retains  a 
slight  phosphorescence,  but  this  disappears  finally  when  the  velocity 
is  sufficiently  augmented.  If  the  tube  is  sufficiently  long,  the 
phosphore.-cence  which  assumes  the  form  of  a  phosphorescent  column 
can  be  removed  several  metres  from  the  phosphorus  by  regulating* 
the  air-current.  A  condenser  placed  in  or  beyond,  but  not  before,  the 
phosphorescence  becomes  charged,  whilst  an  iodide-starch  paper 
(test  for  ozone)  becomes  l)lue  in  the  positions  in  which  the  condenser 
is  charged.  It  is  thus  shown  that  the  phosphorescence,  ionisation, 
and  ozone  are  produced  in  tlio  same  region,  and  therefore  that  the 
three  phenomena  are  produced,  not  l)y  the  oxidation  of  the  phosphorus 
itself,  but  of  some  substance  emanating  from  it.  This  might  be  either 
phosphorus  vapour  or  phosphorous  oxide.  From  the  results  obtained 
by  JungQeisch  (Abstr.,  1905,  ii,  244)  and  by  Schenk,  Mihr,  and 
]i;inthieu  (Abstr.,  190G,  ii,  326),  the  latter  supposition  seems  the  more 
probable.  This  view  is  also  supported  by  the  observation  of  the 
authors,  that  if  the  dark  space  is  cut  suddenly,  phosphorescent 
bubbles  are  formed,  which  travel  slowly  in  opposite  directions, 
disappearing  either  on  collision  or,  more  rarely,  of  their  own  accord. 
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If  the  dai'k  space  contains  phosphorous  oxide,  which  is  spontaneously 
inflammable,  this  phenomenon  is  explained,  the  movement  of  the 
luminous  bubbles  being  the  propagation  of  explosive  waves. 

The  transformation  of  phosphorus  into  phosphoric  oxide  is  a  vivid 
combustion,  and  it  is  therefore  to  be  expected  that  the  ions  produced 
would  be  of  the  same  nature  as  in  other  cases  of  combustion.  The 
analogy  between  the  large  ions  of  phosphorus  and  those  of  the  gases  of 
flames  has  been  pointed  out  by  Bloch  and  by  Harms  (Abstr.,  1904, 
ii,  331),  who  finds  an  increase  in  the  mobilities  as  the  phosphorus  is 
approached.  The  latter  result  is  confirmed  by  the  authors,  who 
obtain  values  up  to  0*1  mm.  close  to  the  phosphorus.  The  mobilities 
can,  however,  be  greatly  increased  (up  to  2 — 3  mm.)  by  inserting  a 
cotton  plug  beyond  the  phosphorus  to  retain  the  fumes  formed  on  the 
latter.  It  seems,  therefore,  that  the  phosphorus  ions  are  produced  by 
the  combustion  of  the  phosphorous  oxide,  and  rapidly  rendered  hetvy 
by  the  presence  of  liquid  or  solid  pirticles.  E.  H. 

Sublimation  of  Arsenic.  W.  P.  A.  Jonkeb  {Cliem.  Weekhlad, 
1908,  5,  783 — 785). — The  sublimation  point  of  arsenic  determined  by 
the  aid  of  a  thermopile  is  616°/760  mm.  A.  J.  W. 

The  Luminosity  of  the  Bunsen  Flame.  Burritt  S.  Lacy 
(Zeitsch.  physikal.  Chem.,  1908,  64,  633 — 61:0.  Compare  Haber  and 
Richardt,  Abstr.,  1904,  ii,  166). — In  order  to  study  the  cause  of  the 
luminosity  in  the  inner  zone,  the  author  has  introduced  methane  into 
a  separated  Bunsen  flame,  5  mm.  above  the  summit  of  the  inner  cone, 
without  producing  any  effect  on  the  luminosity.  Special  experiments 
were  made  to  eliminate  the  cooling  effect  of  the  current  of  methane. 
The  results  are  in  accordance  with  Haber  and  Richardt's  view,  that 
the  production  of  the  light  is  a  luminescence  phenomenon.  The 
presence  of  methane  in  the  middle  zone  of  the  separated  flame  was 
confirmed. 

The  constant  k  =  [H.f>]  [C0]/[C02]  [H^]  was  found  to  be  the  same 
whether  the  gases  were  taken  from  a  zone  just  above  the  green  cone 
or  from  a  higher  zone  at  a  temperature  300°  lower,  being  about  3 "7. 
A  catalytic  influence  of  the  platinum  tube  used  was,  however,  observed. 

C.  H.  D. 


Precipitated  Silica.  Henry  Le  Chatelier  (Compt.  rend.,  1908, 
147,  660 — 662). — The  existence  of  hydrates  of  silica  is  questioned  on 
account  of  the  variable  amounts  of  water  revealed  by  analysis. 
When  gelatinous  silica,  purified  from  electrolytes  by  diffusion,  was 
heated  in  a  sealed  tube  at  320°  for  six  hours,  no  change  in  appearance 
or  consistency  could  be  detected.  The  author  draws  the  conclusion 
that  silica,  like  chromium  trioxide,  does  not  form  hydrates,  but  on 
account  of  its  absolute  insolubility  remains  in  an  extremely  fine  state 
of  division  when  precipitated.  Freshly-precipitated  gelatinous  silica 
in  distilled  water  may  be  used  to  polish  hard  substances,  such  as  bronze. 

R.  J.  C. 

VOL.  xciv,  ii.  70 
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Products  of  the  Arc  and  Spark  Electric  Discbarge  in 
Liquid  Argon.  Franz  Fischer  and  George  Iliovici  {Ber.,  1908,  41, 
3802—3810). — If  compounds  of  argon  are  capable -of  existence,  they  are 
probably  endothermic,  and  mighr,  be  produced  at  a  high  temperature 
and  afterwards  be  preserved  by  sudden  cooling,  as  in  the  formation  of 
ozone  in  liquid  oxygen  (compare  Ab.-tr.,  1907,  ii,  163,  340).  Cadmium 
was  used  for  the  electrodes,  and  with  the  spark  discharge,  after  three 
hours  in  liquid  argon,  3-3  mg.  of  an  olive-green  substance,  and  with 
the  arc  after  140  minutes,  22  7  mg.  of  a  black  substance,  were 
obtained.  These,  on  sxamination,  proved  to  contain  cadmium 
nitride,  but  mixed  with  cadmium  in  the  case  of  the  arc  product.  The 
spectrum  of  the  gas  obtained  by  heating  these  substances  in  a  vacuum 
showed  the  lines  of  nitrogen,  hydrogen,  cadmium,  and  mercury, 
with  some  lines  of  argon,  and  the  gas  obtained  by  the  action  of  phos- 
phoric acid  on  the  substance  gave  hydrogen,  mercury,  and  argon  lines 
— nitrogen  could  not  be  detected,  but  the  product  after  the  action 
contained  ammonia.  The  nitrogen  must  have  been  derived  from  small 
traces  of  air  in  the  argon  used. 

The  spectroscopic  examination  was  carried  out  in  tubes  fitted  with 
aluminium  electrodes,  previously  heated  at  150°  to  expel  gases.  The 
tube  gradually  became  "  hard,"  and  the  nitrogen  spectrum  disappeared, 
leaving  only  the  argon  and  hydrogen  lines.  This  behaviour  of  the 
spectrum  tube  makes  the  source  of  the  argon  uncertain,  as  it  is  in  very 
small  quantities.  The  conclusion  is  drawn  provisionally  that  the 
argon  is  absorbed  by  the  nitride.  W.  R. 

Electrolytic  Soda  Industry.  Theory  of  the  Bell-chamber 
Process.  Andre  Brocket  (Compt.  rend.,  1908,  147,  674 — 676). — 
The  salt  solution  undergoing  electrolysis  flows  through  the  apparatus 
from  cathode  to  anode.  If  the  velocity  of  the  liquid  is  equal  or 
superior  to  that  of  the  OH'  ions,  the  yield  should  be  theoretical.  The 
velocity  of  the  OH'  ion  varies  directly  as  the  ionic  mobility  and 
current  density,  and  inversely  as  the  conductivity.  When  the  layer 
of  liquid  containing  only  OH  anions  remains  stationary,  the  concen- 
tration of  the  caustic  alkali  leaving  the  apparatus  A'aries  directly 
as  the  conductivity  and  inversely  as  the  ionic  mobility,  but  is 
independent  of  current  density  and  the  nature  of  the  cation.  It 
follows  that  solutions  of  potassium  chloride  give  a  stronger  alkali 
than  common  brine.  Temperature  has  no  influence  on  the  strength 
of  alkali  obtained,  but  a  high  temperature  economises  current. 

R.  J.  C. 

Transparent  Silver  and  other  Metallic  Films.  Thomas  Turner 
(/'roc.  Roy.  Soc,  1908,  A,  81,  301—310.  Compare  Beilby,  Abstr., 
1904,  ii,  647). — The  investigations  of  Faraday  on  the  conditions  of 
i'oruiation  of  transparent  metallic  films  have  been  extended.  Cold 
loaf  does  not  undergo  any  change  at  500°,  but  rapidly  become:' 
transpaient  at  550°,  microscopic  examination  showing  that  the 
originally  tran.'-lucent  film  has  become  aggregated  to  opaque  masse.*, 
leaving    clear    spaces     between     then).       Soit    gold,   which    has    not 
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been  mechanically  strained,  does  not  show  thia  sudden  change  of 
properties. 

Silver  foil  becomes  slightly  transparent  in  air  at  240^,  and  move 
rapidly  at  higter  temperatures.  Heating  to  500°  in  hydrogen  or  in 
charcoal  powder  does  not  produce  transparency,  whilst  the  effect  on 
gold  is  independent  of  the  surrounding  gas.  The  presence  of  oxygen 
is  necessary  for  the  change  in  silver,  although  the  quantity  of  oxygen 
absorbed  is  very  minute.  The  particles  of  aggregated  silver  ai'e 
smaller  and  less  opaque  than  those  of  gold. 

Copper  undergoes  a  similar  change,  but  much  transparent  oxide 
is  formed.  This  is  the  origin  of  the  coloured  surface  films  obtained 
on  oxidising  copper.  Aluminium  and  alloys  of  copper  and  zinc  do  not 
become  transparent  when  heated.  C.  H.  D. 

The  True  Atomic  Weight  of  Silver  according  to  Stas's 
Experiments.  Louis  Dubreuil  (Compt.  rend.,  1908,  147, 
856 — 859). — It  has  been  shown  previously  (this  vol.,  ii,  936)  that  it 
is  generally  impossible  to  deduce  the  true  value  of  an  atomic  -weight 
fiom  the  measurement  of  a  single  analytical  ratio,  and  that  the 
method  of  least  squares  enables  the  most  probable  value  for  the 
atomic  weights  in  question  to  be  determined  in  each  experiment. 
Comparison  of  the  values  so  obtained  for  the  same  element  gives 
the  means  of  determining  the  true  atomic  weight,  and  the  result  is 
the  more  probable  the  greater  the  number  of  methods  employed. 
The  author  has  applied  this  method  of  calculation  to  the  values 
obtained  by  Stas  for  the  analytical  ratios  of  AgCl,  I,  Agl,  Ag.,S,  KCl, 
NH4CI,  NaCl,  LiCl,  KBr,  NaBr,  NH.Br,  AgNOg,  and 'Ag.SO^ 
compared  with  Ag,  and  for  the  ratios  KCl/AgNOg,  NH^Cl/AgN03, 
AgCl/AgClOg,  AgBr/AgBrOg,  and  Agl/AglOg,  and,  as  a  general  mean 
of  them  all,  has  obtained  the  value  107-9921  for  the  atomic  weight 
of  silver,  the  extreme  values  of  the  series  being  108'0313,  obtained 
from  the  ratio  Agl/Ag,  and  107-94-i9,  for  the  ratio  KBr/Ag. 

Taking  into  consideration  the  fact  that  all  the  results  employed  are 
taken  from  the  work  of  one  experimenter,  the  conclusion  is  drawn 
that  silver  has  the  atomic  weight  lOS.  E.  H. 

Alloys  of  Silicon  and  Silver.  G.  Arrivaut  {Comjyt.  rend., 
1908,  147,  859— 861).— Wuhler  {Ann.  Chim.  Phys.,  1858,  [iii],  54, 
222),  Warren  (Abstr.,  1889,  1125;  1893,  ii,  474),  and  de  Chalmot 
(Abstr.,  1896,  ii,  362)  have  obtained  substances  which  they  considered 
to  be  silver  silicides,  whereas  Percy,  Moissan  (Abstr.,  1896,  ii,  173; 
1904,  ii,  560),  and  Yigouroux  (Abstr.,  1907,  ii,  543)  have  repeatedly 
stated  that  silver  and  silicon  do  not  combine.  In  view  of  this 
divergence  of  opinion,  the  author  has  examined  mixtures  of  silver  and 
silicon  by  Tammann's  thermal  method.  The  results  are  given  in  a 
table  and  in  the  form  of  curves. 

Examination  of  the  latter  ehows  that  the  liquidus  consists  of  two 
branches  starting  from  the  melting  points  of  silver  (950°)  and  silicon 
(1415°)  respectively,  and  intersecting  at  about  800°  in  a  point 
corresponding  with  about  5%  of  silicon.  The  solidus  consists  simply 
of  a  horizontal  line  passing  through  the  eutectic  point  and  extending 
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from  0%  to  90%  of  silicon ;  thus  silver  and  silicon  do  not  give  any 
point  of  comlDination.  Consideration  of  the  periods  of  eutectic 
crystallisation  suggests  the  existence  of  mixed  crystals  of  silicon  and 
silver,  but  this  is  not  confirmed  by  analysis.  In  the  fusions  contain- 
ing 40 — 60%  of  silicon,  a  small,  white  pearl  is  observed  on  the 
bluish-grey  button  of  slightly  oxidised  silicon.  This  is  formed 
probably  owing  to  the  increase  in  volume  of  the  silicon  on  solidifi- 
cation.     It  contains  4'8%  of  silicon  and  94-85%  of  silver.  E.  H. 

Silver  Sub-halides.  A.  P.  H.  1  riyelli  (Ztitsch.  wiss.  Photograph. 
Photophysik.  Photochem.,  iQOS,  6,  358 — 372). — A  critical  comparison 
of  the  two  chief  theories  regarding  the  nature  of  the  silver  sub-halides. 
It  is  shown  that  the  phenomena,  which  are  usually  cited  in  support  of 
the  view  that  the  sub-halide  is  an  adsorption  compound  of  colloidal 
silver  and  silver  halide,  can  be  explained  equally  satisfactorily  in  terms 
of  the  theory  that  the  sub-halide  is  a  molecular  compound.  In  certain 
cases,  the  molecular  theoiy  accounts  for  the  observed  facts  more 
satisfactorily  than  the  adsorption  theory. 

In  an  appendix,  it  is  pointed  outthatthereducing  action  of  ammonium 
persulphate  can  be  explained  more  simply  in  terms  of  the  molecular 
theory  than  by  the  adsorption  hypothesis.  The  denser  portions  of  the 
developed  image  contain  more  silver  and  silver  sub-halide  and  less  silver 
halide  than  the  less  dense  regions.  A  sodium  thiosulphate  solution 
will,  in  consequence,  be  more  quickly  saturated  with  silver  thiosulphate 
in  the  less  dense  parts  of  the  image.  In  the  denser  regions,  the  greater 
concentration  of  unchanged  sodium  thiosulphate  will  cause  the  sub- 
halide  to  be  decomposed  to  a  greater  extent,  and  the  resulting  greater 
concentration  of  free  silver  is  the  cause  of  the  more  energetic  action  of 
the  ammonium  persulphate.  H.  M.  D. 

Reaction  between  Silver  Sulphide  and  Silver  Sulphate. 
Production  of  a  Dark-coloured  Glass.  Utto  8ackur  {Jkr.,  1908, 
41,  3356 — 3359). — Experiments  to  determine  the  dissociation  pressure 
of  the  system  AggS-f  AgjSO^  =  4Ag -h  2SO2  were  unsuccessful,  as, 
although  a  constant  pressure  was  obtainable  after  heating  at  a  con- 
stant temperature  (above  300°)  for  some  days,  repetition  of  the 
experiment  gave  different  values.  The  pressure  at  300°  is  above  10 
atmospheres. 

When  heated  in  Thiiringian  glass,  the  mixture  imparts  to  the  glass 
surface,  below  400°,  after  some  time  a  reddish-brown  colour,  which 
absorbs  the  actinic  rays  of  the  spectrum.  Such  a  gla^s  contains  several 
per  cent,  of  silver.  W.  R. 

Preparation  and  Composition  of  the  Hydrogen  Carbonates 
of  Calcium  and  Barium.  IOdwauh  II.  Keisek  and  Shkhman  Leayitt 
{J.  Amer.  Chem.  »S'oc.,  1908,  30,  1711 — 1714). — Experiments  are 
descril)cd  which  show  tliat  calcium  hydrogen  carbonate  is  precipitated 
when  potassium  or  ammonium  hydrogen  carbonate  is  added  to  a  solution 
of  calcium  chloiide  at  0°,  apd  that  the  salt  can  be  separated  and 
analy.'^ed  if  the  temperature  is  not  allowed  to  ri.se  above  1°  or  2°. 
Even  at  this  temperature,  the  compound  slowly  decomposes.  The 
results  of  analysis  point  to  the  formula  CaCO, I -7511.1003. 
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Barium  hydrogen  carbonate  can  be  obtained  similarly  by  the  action 
of  ammonium  hydrogen  carbonate  on  barium  chloride  solution  at  0°, 
but  it  undergoes  gradual  decomposition,  and  is  therefore  difficult  to 
analyse.  E.  G. 

Composition  of  the  Hydrogen  Carbonates  of  Calcium  and 
Barium.  Edward  H.  Reiser  and  LeEdy  McMaster  (/,  Amei-. 
Chein.  Soc,  1908,  30,  1714 — 1718). — Calcium  and  barium  hydrogen 
carbonates  were  prepared  in  the  manner  described  by  Reiser  and 
Leavitt  (preceding  abstract),  except  that  precipitation  was  effected  in 
a  solution  containing  gelatin  in  order  to  retard  decomposition. 
Analysis  was  effected  by  determining  the  ratio  of  carbon  dioxide  to 
calcium  or  barium  oxide.  The  results  show  that  the  calcium  salt  has 
the  comj)osition  CaCOgjl'SHgCOa,  and  the  barium  salt  the  composition 
BaC03,l-5H2C03.  E.  G. 

Preparation  of  Calcium,  Strontium,  and  Baritim  Silicides. 
Th.  Goldschmidt  (D.R.-P.  199193). — Calcium  silicide  may  be  pro- 
duced by  heating  in  an  ordinary  furnace  a  mixture  of  silicon  and 
calcium  oxide,  the  i-eaction  being  facilitated  by  the  addition  of  some 
calcium  fluoride  and  chloride.  The  interaction  takes  place  as  follows  : 
5CaO  +  5Si  =  2CaSi.2  +  3CaO,Si02.  A  similar  change  occurs  with  the 
oxides  of  the  other  alkaline  earths.  G.  T.  M. 

Zinc  Phosphides.  Pierre  Jolibois  [Compt.  rend.,  1908,  147, 
801 — 803). — Zinc  and  phosphorus  were  heated  together  in  a  crucible 
until  phosphorus  vapour  ceased  to  be  evolved.  The  product  was  freed 
from  excess  of  zinc  either  by  ignition  in  a  vacuum  at  600°  or  by 
treatment  with  mercury  or  fuming  nitric  acid.  The  residual  phosphide, 
ZugP.^,  is  identical  with  that  described  by  Vigier  {Bull.  Soc.  chim., 
1861,'  3,  5),  and  forms  octahedral  crystals,  D^^  4-55,  which  dissolve 
readily  in  hydrochloric  acid,  giving  pure  phosphine. 

The  preparation  of  the  phosphide,  ZnP.,,  from  its  elements  is  also 
described.  This  phosphide  is  non-crystalline,  and  has  D^^  2*97  ;  at 
400°  it  undergoes  dissociation  into  phosphorus  and  Zn,P.,. 

Sulphides  of  the  Rare  Earths.  I.  Cerium  Sulphides  and 
their  Limits  of  Existence.  Wilhelm  Biltz  (Ber.,  1908,  41, 
3341—3350.  Compare  Sterba,  Abstr.,  1904,  ii,  6Q-2).— Cerium 
disulphide,  Ce^S^,  is  prepared  by  heating  cerium  sulphide  in  a  current 
of  hydrogen  sulphide  at  580 — 600°,  the  experiment  being  controlled 
by  weighing  from  time  to  time  ;  2  to  3  grams  require  twenty  hours 
for  complete  conversion.  It  forms  a  dark  yellowish-brown,  crystalline 
powder,  moderately  stable  in  air  and  cold  water.  An  oxygenated 
product,  CeoSo.jOjS,  has  abo  been  obtained,  and  as  this  is  of  approxi- 
mately the  "same  weight  as  the  disulphide,  a  complete  analysis  is 
necessary  in  characterising  the  compound.  Hydrochloric  acid  (17'7%) 
dissolves  the  disulphide  in  the  cold,  an  odour  of  hydrogen  persulphide 
is  noticed,  and  afterwards  sulphur  is  precipitated.  This  is  held  to 
prove  that  the  disulphide  is  not  a  true  analogue  of  the  dioxide,  but  a 
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polysulphide,  CegS^.S.  The  related  lanthanum  disulphide,  La^S^S,  is 
dark  yellow,  and  also  gives  hydrogen  persalphide  under  similar 
conditions. 

The  red  sesquisulphide,  Ce^S,  (Muthmann  and  StUtzel,  Abstr., 
1900,  ii,  142),  is  obtained  on  heating  the  disulphide  or  the  sulphate  in 
a  current  of  hydrogen  sulphide  at  750 — 800°. 

The  conversion  of  the  disulphide  into  the  sesquisulphide  has  been 
examined  up  to  1200°.  The  temperature  of  decompo'sition  is  about 
720° ;  the  lower  sulphide  is  stable  at  a  red  heat,  and  does  not  react 
with  hydrogen  or  nitrogen  at  that  temperature,  but  between  1400° 
and  1500°  it  melts  and  decomposes.  The  sesquisulphide  prepared  at 
745°;  when  heated  in  a  current  of  hydrogen  sulphide  for  thirty  hours 
at  615°,  did  not  re-absorb  sulphur.  This  irreversibility  is  only 
apparent,  as  by  heating  the  disulphide  in  a  current  of  hydrogen  at 
400°  the  sesquisulphide  was  obtained,  and  this  product  re-absorbed 
4"2%  sulphur. 

The  heat  of  solution  of  the  disulphide,  CeS^,  in  hydrochloric  acid  is 
32,500  cal.;  that  of  CeSj.g,  37,800  cal.  (39,5U0  cal.  from  product  pre- 
pared at  400°).  From  these  figures,  the  equation  4Ce8o  =  206383  4- 
2S(amorp.)  -  18,600  cal.  is  calculated. 

By  the  use  of  Nernst's  equation  for  heterogeneous  equilibra,  the 
decomposition  temperature  is  calculated  to  be  793°,  whereas  that 
found  was  roughly  720°.  W.  R 

Eutectics.  I.  The  Alloys  of  Lead  and  Tin.  Walter 
EosENHAiN  with  P.  A.  Tucker  (Phil.  Trans.,  1908,  A,  209, 
89 — 122). — Alloys  of  pure  lead  and  pure  tin  have  been  studied  by 
thermal  and  microscopic  methods,  the  curves  of  ordinary  cooling  and 
of  differential  cooling  being  taken.  The  eutectic  point  is  at  62*93% 
of  tin  and  180°.  Lead  forms  solid  solutions  with  from  0  to  16%  Sn 
at  180°.  Former  observers  have  found  the  presence  of  eutectic  in 
alloys  containing  much  less  tin,  and  tliis  is  shown  to  bo  due  to  the 
slowness  witli  which  diffusion  takes  place  in  the  solid  alloys.  Heating 
at  175°  for  six  weeks  was  found  to  be  necessary  to  bring  about 
equilibrium.  On  the  other  hand,  tin  does  not  form  solid  solutions 
with  small  quantities  of  lead. 

Alloys  containing  from  18  to  63%  of  tin  undergo  a  change, 
accompanied  by  development  of  heat,  on  cooling  to  149°.  In  alloys 
containing  from  8  to  18%  Sn,  the  transformation  takes  place  at  lower 
temperatures,  the  passage  of  the  solid  solution  from  the  /3-  to  the  a- 
form  involving  the  rejection  of  a  part  of  the  tin.  The  alloy  with  8% 
Sn  appears  to  remain  in  the  /?-form  down  to  the  temperature  of 
liquid  air.  The  lead  constituent  of  the  eutectic,  however,  appears  to 
rpujain  in  the  uietastable  ^  form.  The  density  of  the  alloys  conlirms 
the  view  that  the  lead  constituent  of  tho  eutectic  dill'ers  from  the 
stable  a-solid  solution. 

A  microscopic  study  of  the  eutectic  alloy  shows  that  it  is  composed 
of  grains,  within  each  of  whicli  tlic  cryst-jillites  have  a  dolinito 
orientation.  Ench  grain  is  to  bo  regarded  as  .a  sphorulitic  crystal  of 
the  /^-solution,  the  tin  forming  a  matrix  or  lilling. 

The  paper  is  illustrated  with  photo-micrographs.  C.  H.  D. 
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Electrolytic  Corrosion  of  Brasses  in  Synthetic  Sea- Water. 
AzARiAH  T.  Lincoln  and  G.  C.  Bartells,  jun.  {J.  Physical  Ghem., 
1908,  12,  550 — 556.  Compare  Lincoln,  Klein,  and  Howe,  Abstr., 
1907,  ii,  953). — The  corrosion  of  fully  annealed  copper-zinc  alloys  was 
measured,  using  an  artificial  sea-water  prepared  by  dissolving  salts. 
The  corrosion  curves  are  similar  to  those  obtained  in  solutions  of 
sodium  chloride.  With  the  appearance  of  the  y-phase,  copper  ceases  to 
appear  in  the  corrosion  product.  0.  H.  D. 

Recalculation  of  the  Vapour  Pressure  of  Mercury.  T.  H. 
Laby  {Phil.  Mag.,  1908,,  [vi],  16,  789— 796).— The  recorded 
observations  of  the  vapour  pressure  of  mercury  have  been  compared, 
and  the  more  concordant  values  have  been  combined  with  the  object 
of  obtaining  a  table  of  most  probable  values.  Two  Kirchhoff  formulae 
ai'e  given  which  satisfactorily  express  the  recorded  observations.  The 
vapour-pressure  values  (in  terms  of  mm.  of  mercury  at  0°)  are 
recorded  for  every  5°  between  15°  and  365°,  and  also  for  370°,  380°, 
390°,  400°,  and  450°.  It  is  also  shown  that  the  experimental  data 
of  Cailletet,  Colardeau,  and  Riviere  for  temperatures  up  to  700°  can 
be  satisfactorily  expressed  by  means  of  a  Kirchholf  formula. 

H.  M.  D. 

Constitution  of  Certain  Mercuric  Compounds  with  Complex 
Cations.  II.  Vincenzo  Borelli  {Gazzetta,  1908,  38,  ii,  4'21 — 474. 
Compare  this  vol.,  i,  515). — According  to  Abegg  and  Bodlauder's 
principle  of  electro-affinity  (Abstr.,  1899,  ii,  542),  the  tendency  of 
the  mercuric  halogen  salts  to  form  complex  cations  is  weaker  the 
stronger  the  anion  combining  with  the  mercuric  ion  to  form  the 
cation,  since  increase  of  the  electro-affinity  of  the  halogen  radicle 
should  be  accompanied  by  an  increase  in  the  tendency  of  the  radicle 
to  dissociate  according  to  the  scheme:  HgX' — >-IIg"+X'.  This  is 
actually  found  to  be  the  case,  the  tendency  to  form  these  complex 
ions  being  greatest  with  mercuric  iodide  and  cyanide,  less  marked 
with  the  bromide,  and  so  slight  with  the  chloride  that  the  correspond- 
ing double  salt  cannot  be  isolated.  The  author  has  studied  the 
complex  salts  formed  by  mercuric  iodide,  bromide,  chloride,  and 
thiocyanate  with  mercuric  perchlorate,  the  results  obtained  being 
parallel  with  those  observed  in  the  case  of  the  similar  complex  salts 
yielded  by  mercuric  cyanide.  The  behaviour  of  insoluble  mercuric 
compounds  of  the  type  HgX"  toward  mercuric  salts  with  strong 
anions  is  quite  analogous  to  that  of  the  insoluble  salts  of  the  type 
HgX',. 

lodomtrcury  perchlorate,  Hgl-ClO^,  forms  bundles  or  mammillary 
masses  of  white,  opaque  prisms,  which  deliquesce  and  turn  yellow  in 
the  air,  and  are  decomposed  by  water  with  liberation  of  mercuric 
iodide.  Cryoscopic  measurements  in  water  give  values  for  the 
molecular  weight  lower  than  that  calculated  for  complete  dissociation 
of  the  compound  into  its  components  and  allowing  for  the  partial 
hydrolysis  of  the  mercuric  perchlorate  according  to  the  equation : 
Hg(C104)^-fH20  =  Hg(OH)-Cl04-i-HC10,  (compare  Heimbucher, 
Diss.,  Wiirzburg,  190i;  Abstr.,  1904,  ii,  465).     The  depression  of  the 
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freezing  point  of  water  by  mercuric  perchlorate  is  diminished  by 
mercuric  iodide,  the  diminution  increasing  with  the  proportion 
of  iodide  present  in  the  solution ;  the  complex  molecular  concen- 
tration hence  undergoes  a  corresponding  diminution.  Similar 
behaviour  is  observed  when  mercuric  cyanide  is  dissolved  in  an 
excess  of  a  concentrated  solution  of  mercuric  perchlorate.  The 
conductivity  of  mercuric  perchlorate  solution  is  also  diminished  by 
the  presence  in  the  solution  of  mercuric  iodide,  owing  to  diminution 
of  the  ionic  concentration  and  to  the  lower  mobility  of  the  new  ions 
formed.  The  addition  of  mercuric  iodide  or  cyanide  produces  an 
increase  in  the  molecular  concentration  of  mercuric  perchlorate 
solution  when  this  is  not  excessively  concentrated,  and  a  diminution 
when  an  excess  of  the  perchlorate  is  present.  These  results  are 
regarded  as  due  to  various  reactions  between  the  mercuric  iodide  and 
the  ions,  Hg"  and  ClO^',  originally  present  in  the  solution.  The 
analogy  between  these  results  and  those  obtained  with  mercuric 
cyanide  indicates  that  the  mercuric  iodide  unites  with  the  Hg"  ions 
to  give  complex  cations ;  this  view  is  supported  by  transport 
measurements  of  solutions  of  mercuric  iodide  containing  excess  of  the 
perchlorate. 

Bromoinercury  perchlorate,  HgBr-ClO^,  forms  bundles  or  mam- 
millary  masses  of  short,  white  prisms.  When  mercuric  bromide  is 
dissolved  in  a  solution  of  mercuric  perchlorate,  it  causes  depression  of 
the  freezing  point  and  regular  elevations  of  the  boiling  point,  and, 
consequently,  an  increase  in  the  concentration.  Into  these  solutions, 
mercuric  bromide  enters  under  the  form  of  the  ions  HgBr',  and  also, 
to  a  slight  extent,  of  the  ions  HgoBr.,".  The  existence  of  these 
conplex  ions  is  shown  by  measurements  of  the  variation  of  the 
concentration  of  mercuric  bromide  at  the  electrodes  during  electrolysis. 

Chloromercury  perchlorate  could  not  be  isolated.  The  presence  of 
1  mol.  of  mercuric  chloride  per  mol.  of  the  perchlorate  in  solution 
produces  an  increase  of  0-028%  in  the  original  conductivity,  but  the 
addition  of  a  further  15  moLs.  of  the  chloride  causes  no  further 
increase.  The  conductivity  curve  shows  that  mercuric  chloride 
exhibits  a  tendency  to  form  the  ions  HgCl*  about  500  times  less 
than  the  tendency  of  the  cyanide  to  form  the  ions  HgCN*. 

The  author  has  not  succeeded  in  i.solating  chloromercury  nitrate, 
HgCl'NOg  (compare  Morse,  Abstr.,  1903,  ii,  12),  but  conductivity 
measurements  demonstrate  the  undoubted  presence  of  the  ions  HgCl' 
and  NO3'  in  solutions  containing  mercuric  chloride  and  nitrate. 

Thiocyanomercury  perchlorate,  ]Ig(CNS)'C10^,  was  obtained  as  a 
white,  cry.stalline  crust.  The  addition  of  mercuric  thiocyanate  to  a 
solution  of  mercuric  perchlorate  produces  a  diminution  in  the 
molecular  concentration. 

The  author  has  been  unable  to  f)reparo  the  compound, 
2Hg(C10,),,HgO,12H,0, 
described  by  Chikashigt'  (Trans.,  l'J()5,  87,  ?<22),  the  products  obtained 
being  basic  compounds  containing  appioxim.itely  2Hg(("K)^), 
per  3HgO.  When  mercuric  oxide  is  dissolved  in  a  solution  ot 
mercuric  perchlorate,  it  produces  diminution  of  tlie  molecular 
concentration;  the  diminution  produced  increases  with  theconcentration 
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of    the    perchlorate  solution,    as,    therefore,    does    the    complexity  of 
the  compounds  formed.  T.  H.  P. 

Precipitation  of  Gelatinous  Mixtures  of  Alumina  and  Silica, 
and  their  Relation  to  Allophane,  Halloysite,  and  Montmoril- 
lonite.  H.  Stremme  {Centr.  Min.,  1908,  622—632,  661— 669).— The 
gelatinous  precipitates  obtained  from  solutions  of  sodium  silicate  and 
aluminium  acetate  are  of  very  variable  composition,  depending  on  the 
strength  of  the  solutions  and  on  their  acidity.  In  an  acid  solution 
there  is  at  first  only  a  turbidity,  and  the  gelatinous  precipitate  after- 
wards deposited  is  richer  in  silica  than  that  from  a  neutral  solutj^on. 

Carbonic  acid  and  acetic  acid  dissolve  the  alumina  more  readily  than 
the  silica  from  the  precipitates.  The  conclusion  is  drawn  that  these 
precipitates  do  not  represent  any  definite  hydrated  aluminium  silicate, 
but  that  they  are  simply  mixtures  of  gelatinous  aluminium  hydroxide 
and  hydrated  silica.  The  same  relations  also  exist  in  the  various 
amorphous  minerals  of  the  clay  group.  The  published  analyses  of 
these  are  tabulated,  and  they  show  wide  variations  in  composition  :  for 
minerals  of  the  allophane  group,  the  ratio  AlgOgiSiO.,  varies  from 
1  :  0-31  to  1  : 1-91  ;  for  the  halloysite  group,  1  : 1-68  to"l  :  3-89  ;  and 
for  the  montmorillonite  group,  1  :  2'51  to  1  :5'32.  The  conclusion  is 
therefore  drawn  that  these  are  not  definite  mineral  species,  but  mix- 
tures in  variable  proportions  of  colloidal  aluminium  hydroxide  and 
hydrated  silica.  L.  J.  S. 

Ferromagnetic  Nitrogen  Compounds  of  Manganese.  Edgar 
Wedekind  and  Theo.  Veit  {Ber.,  1908,  41,  3769 — 3773.  Compare 
Abstr.,  1907,  ii,  353;  Shukoff,  this  vol.,  ii,  484).— With  the  object  of 
ascertaining  whether  elements  which  are  gases  at  the  ordinary 
temperature  form  ferromagnetic  derivatives  with  manganese,  the 
niti'ides  of  manganese  have  been  dnvestigated.  Trimanganese  nitride, 
MngNo  (compare  Prelinger,  Abstr.,  1894,  ii,  16),  has  only  feeble 
magnetic  properties,  whilst  pentamanganese  nitride,  MujNo,  is  slightly 
more  magnetic.  The  nitride,  Mn-Ng,  obtained  by  the  action  of 
ammonia  on  manganese  heated  with  an  oxy-hydrogen  blowpipe,  has 
stronger  magnetic  properties  than  either  of  the  above  nitrides,  and  is 
almost  as  magnetic  as  manganese  boride ;  it  is  readily  attacked  by 
acids  and  alkalis. 

Chromium  nitride,  CrN,  has  only  feeble  magnetic  properties. 

W.  H.  G. 

The  System  Iron-Phosphorus.  E,  Gercke  {Metallurgie, 
1908,  5,  604— 609).— Alloys  rich  in  phosphorus  were  prepared  by 
adding  red  phosphorus  to  molten  iron  in  a  magnesite  crucible.  The 
product  containing  17-3%  P  was  re-melted  with  different  proportions 
of  iron.  The  eutectic  temperature  is  980°  ;  mixtures  low  in  phosphorus 
show  considerable  undercooling.  Iron  retains  up  to  r70%  of  phos- 
phorus in  solid  solution,  beyond  this  the  eutectic,  containing  10-2%  P, 
is  present  as  a  constituent.  The  solid  solution  undergoes  a  change  of 
structure,  which  has  not  been  fully  investigated,  at  600°. 

C.  H.  D. 
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The  Ternary  System  Iron-Phosphorus-Oarbon.  Paul  Goerens 
and  W.  DoBBELSTEiN  [Mefallurgie,  1908,  5,  561 — 566.  Compare 
Wiist,  this  vol.,  ii,  287). — The  ternary  eutectic  point  of  the  system  is 
found  to  lie  at  1-96%  C,  6-S9%  P,  and  91 '15%  Fe,  and  at  953°.  The 
position  of  the  three  binary  eutectic  curves  in  the  system  iron-iron 
carbide-iron  phosphide  has  also  been  determined.  Both  thermal  and 
microscopic  methods  have  been  employed. 

The  microscopic  sections  are  best  prepared  by  etching  and  heat- 
tinting,  subsequently  re-polii-hing  lightly.  The  oxide  film  is  much 
more  readily  removed  from  cementite  than  from  the  phosphide,  thus 
allowing  the  two  to  be  di^'inguished.  C.  H.  D. 

The  Iron-Carbon  Equilibrium.  George  B,  Upton  (/.  Physical 
Chem.,  1908,  12,  507 — 549). — The  results  of  other  observers  are 
examined  and  recalculated,  the  silicon  and  other  elements  present  in 
the  samples  examined  being  calculated  as  "equivalent  carbon."  The 
author  concludes  that  cementite  must  find  a  place  in  the  diagram  of 
stable  equilibrium,  and  he  assumes  the  formation  of  three  carbides  in 
all,  Fe^C,  FogC,  and  Ye^Q,  of  which  the  first  is  stable  only  above  800° 
and  the  second  above  600°.  The  brittleness  of  steel  at  500 — 550°  is 
considered  to  be  due  to  the  change  from  FegC  to  FegC.  An 
equilibrium  diagram  has  been  constructed  on  these  assumptions. 

C.  H.  D. 

Hydrolysis  of  Ferric  Chloride ;  Influence  of  Neutral  Salts. 
G.  Malfitano  and  Leopold  Michel  {Compt.  rend.,  1908,  147, 
803—806.  Compare  Abstr.,  1907,  ii,  692  ;  this  vol.,  ii.  111,  288).— 
The  phenomena  of  the  colloidal  state  are  more  pronounced  and  appear 
more  rapidly  in  solutions  of  ferric  chloride  to  which  potassium 
chloride  has  been  added  than  in  solutions  of  ferric  chloride  alone. 
The  authors  have  measured  the  increase  in  electrical  conductivity 
of  solutions  of  ferric  chloride,  alone  and  with  varying  amounts  of 
potassium  chloride,  produced  by  raising  the  temperature  from  18°  to 
100°  for  fifteen  minutes,  and  after  allowing  the  solutions  to  remain  for 
sixteen  and  twenty-four  hours  respectively.  The  results  lead  to  the 
conclusion  that  the  rate  of  hydrolysis  of  the  ferric  chloride  depends  on 
the  proportion  of  potassium  chloride  present,  and  that  the  size  of  the 
micro-colls  of  ferric  hydroxide  is  increased  l)y  the  addition  of  this  salt. 
The  number  of  ferric  ions  being  diminished,  there  are  fewer  centres  of 
attraction  for  the  ferric  hydroxide  molecules,  and  consequently  the 
individual  cells  are  more  vohiminous. 

The  chlorides  of  sodium,  ammonium,  barium,  and  magnesium,  and 
also  potassium  nitrate,  behave  in  a  f-iuiilar  manner.  JMercuric  chloride, 
on  the  other  hand,  being  a  non-electrolyte,  has  no  appreciable  infiuence 
on  the  course  of  the  hydrolysis.  Salts  containing  multivalent 
negative  ion.«,  such  as  potassium  sulphate,  behave  like  the  multivalent 
acids  previously  studied  in  hindering  hydrolysis.  W.  O.  W. 

Molybdates  of  Nickel  and  Cobalt.  M.  Emm.\nukl  Pozzi-Kscot 
(/>W/.  .Soc.  cJiini.,  1908,  [iv],  3,  1012). — Tl)e  author  has  been  inl'ormod 
by  Marc'kwaM   that  the  attribution   to  the   latter  by  Grossmann  and 
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Schiick    (this    vol.,   ii,   230)    of    certain    work    on    nickel    and    cobalt 
molybdates  is  inaccurate.  T.  A.  H. 

Antimony  Trichloride  as  Ionising  Solvent.  Z.  Klemensiewiuz 
{Bull.  Acad.  Sci.  Cracow,  1908,  485 — 494). — The  measurements  were 
made  by  the  electrical  conductivity  method  with  platinised  electrodes 
in  the  usual  way.  The  carefully-purified  solvent  has  Tf^  2681  and 
D^^  2 "647  ;  the  smallest  conductivity  observed  amounted  to 
8 "5  X  lO"'^  reciprocal  ohms. 

As  solutes,  the  chlorides  of  potassium,  rubidium,  ammonium,  and 
thallium  wei^e  used,  and  measurements  were  made  up  to  a  dilution  of 
1024  litres  and  at  different  temperatures.  The  conductivities  in 
dilute  solutions  ai-e  greater,  in  concentrated  solutions  (above  NjlO)  less, 
than  for  the  cor-responding  aqueous  solutions.  It  is  probable  that  the 
degree  of  ionisation  is  less  for  solutions  in  antimony  chloride  than 
in  water,  but  that  the  ionic  velocity  is  greater  in  the  former  case. 
The  conductivity  of  the  solutions  increases  regularly  with  the 
temperature  from  70°  to  150—200°. 

The  viscosity  of  antimony  trichloride  has  been  measured  from  80° 
to  200°.  The  curve  obtained  by  plotting  the  fluidity  (reciprocal  of  the 
viscosity)  against  the  temperature  appears  to  show  a  change  of 
direction  at  120°,  but  a  high  degree  of  accuracy  is  not  claimed  for 
the  results.  G.  S. 

Melting-point  Curves  for  the  Systems  Bismuth  -i- 
Chlorine  and  Bismuth  -j-  Bromine.  B.  G.  Eggink  {Zeitsch. 
physik'.d.  Chem.,  1908,  64,  449 — 505). — After  reviewing  the  various 
compounds  of  bismuth  with  chlorine  and  bromine  which  have  been 
described,  the  author  proceeds  to  a  theoretical  discussion  of  the 
possible  liquid-solid  equilibria  in  a  system  of  two  components  in 
which  two  liquid  phases  may  occur.  In  this  discussion,  the  author 
uses  the  graphical  method  introduced  by  van  Ryn  van  Alkemade 
(Abstr.,  1893,  ii,  363). 

The  experimental  study  of  the  systems  bismuth  +  chlorine  and 
bismuth  4-  bromine  has  shown  that  compounds  of  the  formulae 
BiCl  and  BiBr  exist,  which,  on  melting  at  320°  and  287°  respectively, 
both  form  two  liquid  pha?es.  Further,  an  endothermic  compound 
BiC!^  exists,  which  is  only  slightly  dissociated  in  the  fused  condition. 
So  far  as  the  evidence  of  the  freezing-point  curve  goes,  there  are  no 
compounds  of  the  formulas  BiCl,,  BiBr^,  and  BigClg  ;  the  author's 
results  are  therefore  not  in  harmony  with  those  of  Herz  and 
Guthmann  (this  vol.,  ii,  199).  J.  C.  P. 

Columbium.  Clarence  W.  Balke  and  Edgar  F.  Smith  {J.  Amer. 
Chem.  Soc,  1908,  30,  1637 — 1668). — A  continuation  of  the  investiga- 
tion of  the  compounds  of  columbium  and  tantalum  (Abstr.,  1905,  ii, 
828,  829).  The  conclusion  is  confirmed  that  the  coloration  produced 
on  the  addition  of  hydrogen  peroxide  to  a  solution  of  columbium  in 
hydrofluoric  acid  is  not  due  to  the  presence  of  titanium,  but  is  probably 
due  to  columbium  itself.  A  large  quantity  of  potassium  columbium 
fluoride,  KgCbF^,  was  prepared  and  carefully  purified,  and  was  after- 
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wards  converted  into  the  oxide,  which  had  D  4*8.  This  oxide  still 
gave  the  reaction  with  hydrogen  peroxide,  and,  in  order  to  study 
further  the  question  as  to  whether  the  reaction  might  not  be  due  to 
the  presence  of  some  other  element,  the  oxide  was  converted  into  the 
chloride,  and  the  latter  fractionally  distilled.  The  whole  of  the 
product  distilled  at  about  241°,  and  no  differences  could  be  detected 
between  the  fractions  obtained.  On  a  spectroscopic  examination  of 
the  oxide  prepared  from  the  chloride,  neither  tantalum  nor  titanium 
lines  were  observed.  Vapour  density  determinations  of  the  chloride 
by  Dumas'  method  gave  a  mean  value  of  945,  as  compared  with  the 
calculated  value  9'35  [Cu  =  93'5].  Specimens  of  the  oxide  prepared 
from  the  chloride  had  D  varying  from  4 '48  to  5 '02.  The  chloride 
had  D  2'73 — 2'77.  A  careful  determination  of  the  atomic  weight  of 
columbium  based  on  the  ratio  between  the  chloride  and  oxide  gave 
as  mean  of  eight  determinations  the  value  93'50  [0  =  16  ;  01  =  34*45]. 

A  resume  is  given  of  the  various  columbates  described  in  the 
literature.  Sodium  columbate,  NagOjCb.jO^jTHgO,  crystallises  in 
triclinic  prisms  [a  :  b  :  c  =  0  0559  :l  :  0-8394  ;  "a  =  7F20' ;  /?  =  105°30'; 
y  =  54°7'].  Magnesium  columbate,  MgO,Cb20;i,7Er20,  the  silver  salt, 
^g20,Cb205,2H20,  the  copper  salt,  CuO,Cb.,Or,,3iH20,  the  aluminium 
salt,  Al203,3Cb205,12H,0,  and  the  cadmium^si^\t,  Cdb,Ch.p^,3hB^p,  are 
described.  The  potassium  salt,  4K90,3Cb205,16H20,  forms  monoclinic 
crystals  [a  :  i  :  c  =  0-7120  : 1  :  0-5547  ;  /3  =  84°19'].  Hhe  rubidium  salt, 
4Rb20,3Cbo05,14H20,  is  isomorphous  with  the  salts 

4Rb20,3Ta205,14H20, 
4Cs20,3Cb20,,14H20,    and    4Cs20,3Ta,05,14H20,    and    crystallises  in 
monoclinic     prisms     [«:  6  :  c  =  0-8815 -"l  :  1-4091  ;      /3  =  84°7'J.       The 
following  columbates  are  also  described:  7K„0,6Cb.,05,27H,0, 

7Li20,6Cb205,26H2b, 
7Cs2O,6Cb,O5,30IT2O,  and  3Kb20,4Cb205,9iH20. 

The  following  ^jerc-o^Mmiflfes  have  been  obtained  :  NagObOg, 
KgCbOg,  RbgCbOg,  CsgCbOg,  MgNaCb08,8H.,0,  ]\TgKCb08,7H20, 
MgRbCb08,7^H20,  MgCsCbOR,8H.,0,  CaNaCbUs,4H.,0,  and 

CaKCb68,4H20. 

The  sodium  columbium.  fluorides,  3NaF,CbOF3  and 
3NaF,CbO.,F.,,H20,   , 
have  been  prepared,  but  the  salts,  2NaF,ObOF3,2H20  and 

NaF,CbOF,,,H20, 
described  by  Marignac  could  not  be  obtained.  The  existence  of  the 
potas.sium  salts,  2K  F.CbOFg.HaO,  3KF,CbOF3,  3KF,HF,CbOF3, 
5KF,3CbOF3,n20,  4KF.3CbOF3,2H.,0,  and  2KF.CbF5,  described  by 
Marignac,  was  confirmed.  The  salt  3KF,HF,ObOF3  forms  mono- 
clinic needles  [a  :  6  :  c  =  0-6304  : 1  :  04888  ;  )8  =  86°41'].  The  double 
fluoride,  2KbF,CbF3,  described  by  Pennington  (Abstr.,  1896,  ii,  305) 
could  jiot  be  obtained,  but  the  following  scdls  were  prepared: 

2RbF,01)OF3, 
Kbl<\('t.K,     and    2RbF,Cb02K,,H.,(J.       The    rubidium    tantalum    salt, 
2lM)K,Ta()oF.J.H2^^    f"»"ms    thin,    while    leaik-ts.     The    caesium   salts, 
2('.sF,(!l)()K.,  -md  (isF.ObF.,.  are  de.scrilHxl.      The  tlxdlium  salt, 

2TlF,CbOF3. 
forms  orthorhonibic  ciystals  [a:b\  c  =  0-4261  :  1  :  1-0129]. 
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A  study  has  been  made  of  the  double  tantalates.     The  salt 
4Rb20,3Ta205,UH20 
forms    monoclinic    crystals  "  [a  :&  :c  =  0-8822  : 1  :  10510  ;    ^^84'^2'j. 
The    salts    iQ^.p;6TA.f>^M^l'P   and    TCs.p.GTa.^O^.SBHgO    are     also 
described. 

The  following  pertantalates  have  been  prepared  :  RbgTaOg,  CsgTaOg, 
MgNaTaOg.BHA  MgKTaOg,7H,0,  MgKbTa08,9H20,  and 

CsNaTa08,4iH20. 

E.  G. 

Spectrum  and  the  Bromides  of  Columbium.  William  M. 
Bare  (/.  Amer.  Chem.  Soc,  1908,  30,  1668— 1672).— It  has  been 
shown  by  Hall  and  Smith  (Abstr.,  1905,  ii,  829)  that  the  hydrogen 
peroxide  test  for  titanium  in  a  solution  of  columbium  in  hydrofluoric 
acid  is  not  trustworthy.  For  this  reason,  spectroscopic  examination 
has  been  resorted  to.  Hildebrand  (following  abstract)  has  submitted 
carefully  purified  columbium  oxide  prepared  by  Balke  and  Smith 
(preceding  abstract)  to  a  spectroscopic  examination,  and  has  found 
that,  whilst  nearly  all  the  titanium  lines  were  absent  from  the  spectrum, 
certain  lines  were  present  which  are  common  to  both  metals.  A  study 
has  therefore  been  made  of  the  spectra  of  specimens  of  columbium 
oxide  prepared  from  minerals  of  different  character  and  from  different 
localities,  and  purified  by  Balke  and  Smith's  methods.  The  results 
indicate  that  these  methods  of  purification  are  efiicient,  that  the 
spectra  of  columbium  from  all  sources  are  identical,  and  that  the  lines 
common  to  both  the  columbium  and  titanium  spectra  are  not  due  to 
the  presence  of  titanium  in  the  columbium,  and  probably  not  to  any 
other  element,  but  are  merely  coincident  lines. 

The  "  Niobunterbroraid"  described  by  Rose  {Ann.  Phys.  Chem., 
1858,  104,  44.1)  has  been  studied,  and  found  to  be  columbium  oxy- 
bromide,  CbOBr^.  The  dark  red  compound  formed  simultaneously  is 
the  pentabromide,  CbBr^,  as  stated  by  Rose,  Both  these  salts  are 
described. 

A  columbium  iodide  has  baen  prepared  from  the  bromide,  and  is 
being  investigated.  E.  G. 

Arc  Spectrum  of  Columbium.  Joel  H.  Hildebrand  (J.  Amer. 
Chem.  Soc,  1908,  30,  1672—1684.  Compare  Balke  and  Smith,  and 
Barr,  preceding  abstracts). — The  arc  spectrum  of  columbium  has  been 
measured  between  A.2600  and  A6000,  using  specimens  of  the  oxide 
obtained  from  euxenite,  tantalite,  columbite,  and  aeschynite.  The 
results  are  tabulated. 

It  has  been  found  that  Balke  and  Smith's  method  for  preparing 
columbium  oxide,  free  from  titanium,  is  satisfactory,  and  that  the 
existence  of  any  element  common  to  columbium  and  titanium  is 
very  improbable.  The  identity  of  the  spectra  of  columbium  from 
different  sources  affords  strong  evidence  of  its  elementary  character, 

E.G. 

Metallographic  and  Metallurgical  Notes.  [Thermal  Dia- 
grams. Microscopy  of  Alloys.]  K.  Friedrich  {Metallurgie, 
1908,  5,  593 — 604). — I.  It  was  found  impossible  to  obtain  thermal 
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diagrams  of  the  systems  platinum-sulphur,  gold-selenium,  gold-sul- 
phur, gold-arsenic,  or  zinc-sulphur  on  account  of  the  volatility  of  one 
component.     The  existence  of  the  sulphide,  ZuoS,  is  imj^robable. 

II.  The  use  of  ultia-violet  light  in  the  microscopic  study  of  alloys 
is  not  found  to  have  any  advantages.  C.  H.  D. 

Atomic  Weight  of  Palladium.  George  I.  Kemmerer  {J.  Amer. 
Chem.  Soc,  1908,  30,  1701 — 1705). — The  results  of  previous  work  on 
the  atomic  weight  of  palladium  show  considerable  variation,  and,  for 
this  reason,  the  present  investigation  was  undertaken.  The  experiments 
were  carried  out  with  [A)  palladiodiammonium  chloride  purified  by 
Keller  and  Smith's  method  (Abstr.,  1893,  ii,  73);  {B)  the  same  salt 
purified  by  means  of  ammonium  cyanide  instead  of  the  mercuric 
cyanide  used  by  Keller  and  Smith,  and  ammonium  salts  instead  of 
sodium  or  potassium  salts,  and  (C)  palladiodiammonium  cyanide, 
Pd(NH3CN)2.  In  each  case  a  porcelain  boat  containing  the  salt  was 
enclosed  in  a  tube  heated  by  an  electric  heater,  and  was  reduced  to  the 
metal  by  means  of  carefully-purified  electrolytic  hydrogen.  The 
following  results  were  obtained  :  salt  A,  mean  of  five  experiments. 
106-399;  salt  B,  mean  of  four  experiments,  106-442;  salt  C,  mean  of 
six  experiments,  106-458.  The  mean  value  of  all  the  determinations 
gave  an  atomic  weight,  106-434  [01  =  35-473;  H=1008;  N  =  14-()l]. 

E.  G. 
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Natural  Zirconium  Oxide  Free  from  Iron.  Edgar  Wedekind 
{ZeUsch.  angew.  Chem.,  1908,  21,  2270— 2271).— Of  the  three  forms  in 
which  Brazilian  zirconium  ore  occurs,  that  containing  the  greatest 
amount  of  zirconium  is  the  black,  glassy,  lump  variety  ;  analysis  gave : 


Z1O2. 
94-1-2 


TiOj, 

0-98 


3-22 


SiOo. 
0-4:j 


ZiSiO,. 
1-98 


Total. 
100-73 


When  ex^imined  under  the  microscope,  this  mineral  was  found  to  be 
compo.sed  of  black  particles  embedded  in  a  brownish-yellow,  powdery 
substance.  When  .separated  mechanically,  the  black  portion  was 
found  to  be  quite  free  from  iron  ;  analysis  gave  : 


Z1O2. 

97-97 


SiO„. 
1-7'i 


TiO.,. 
1-20 


Insol. 
0-10 


Total. 
100-99 


From  this  it  is  evident  that  the  colour  previously  ascribed  to  the 
presence  of  iron  must  be  caused  by  tiie  titanium,  as,  indeed,  must  be 
the  colour  of  many  other  stones  and  iiiinerals.  Oryslalline,  natural 
zirconium  tixide  is  feebly  radioactive  ;  it  has  \)  5'41,  a  value  somewhat 
higher  than  that,  1)  5-J,  of  the  artificial,  crystalline  substance. 

J.  V.  E. 
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Krohnkite.  Natrochalcite  (a  New  Mineral),  and  Other 
Sulphates  from  Chile.  Chaules  Palache  and  Charles  H. 
Warren  {Amer.  J.  ,Sci.,  1908,  [iv],  26,  342— 348  *).— The  specimens 
described  are  from  copper  veins  in  the  mining  di.^trict  of  Chuquicamata, 
in  the  province  of  Antofagasta,  and  include  krohnkite,  natrochalcite, 
blodite,  brochantite,  atacamite,  chalcanthite,  copiapite,  botryogen, 
sideronatrite,  halite,  and  gypsum. 

Krohnkite. — The  large,  well-developed  crystals  are  monoclinic,  with 
a:  6:  c  =  0-5229  :  1  :  0-4357;  /3  =  56°17J';  they  are  twinned  on  (001), 
and  have  a  perfect  cleavage  parallel  to  (010) ;  hardness  2-1.  Three 
types  of  specimens  are  distinguished :  (i)  clusters  of  octahedroid 
crystals  of  a  dull  greenish-blue  colour  ;  (ii)  single  prismatic  crystals  and 
fibrous  or  acicular  aggregates  of  a  pale  blue  colour  ;  (iii)  solid  crusts 
of  large,  prismatic  crystals  of  a  deep  vitriol-blue  colour.  Analysis  I 
gives  the  usual  formula  :  CuSO^;Na2SO^,2H20.  The  water  is  mainly 
given  off  below  150°,  but  small  amounts  continue  to  come  off  up  to 
350°.  The  mineral  is  fusible  without  decomposition  to  a  bright  green 
enamel. 

Natrochalcite. — This  new  species  occurs  as  bright  emerald-green, 
monoclinic  crystals  with  an  acute  pyramidal  habit  [a:  b  :  g  =  1-423  :  1  : 
1-214  ;  /3  =  61°17J'J.  Cleavage  (001)  perfect ;  hardness  4^.  Complete 
optical  determinations  are  given  for  this,  as  also  for  krohnkite.  Analysis 
II  agrees  with  ]S'a2SO^,Cu^(OH)2(S04)2,2H20.  The  water  is  given  off 
gradually  above  150°,  and  between  350°  and  a  low  red-heat,  sulphuric 
anhydride  is  expelled.     The  mineral  readily  fuses  to  a  black  bead. 

Blodite. — Analysis  III,  of  massive,  granular  material,  agrees  with  the 
usual  formula  :  MgS04,Na2S04,4H20. 

CuO.      MgO. 
L     23-25         - 
II.     41-95        — 

in.     —      12-00 

*  Cl  from  atacamite. 

L.  J.  S. 

Analyses  of  Gabbronitic  Rocks  from  Neurode,  Silesia. 
Felix  Tannhauser  {Sitzungsber.  k.  Akad.  Wiss.  Berlin,  1908, 
1069 — 1075). — Nine  analyses  are  given  of  gabbro,  anorthosite, 
pyroxenite,  olivine-gabbro,  troctolite,  serpentine,  diabase,  gabbro-aplice, 
and  spessartite.  L.  J.  S. 


Na,0. 

SO3. 

H2O.      Insol. 

ci.-^^ 

Total. 

Sp.  gr. 

18-89 

47-60 

10-72         — 

trace 

100-46 

2-Odl 

8-44 

4210 

7-70       0-70 

0-05' 

100-94 

2-33 

18-20 

47-49 
*  Cl  from 

21-60       0-50 
I  atacamite. 

— 

99-70 

Physiological    Chemistry. 


Heats  of  Solution  of  Gases  in  Blood.  Mario  Camis  {Mem. 
Real.  Accad.  Sci.  Torino,  1908,  [ii],  68,  141  — 169).— The  author  has 
measured  calorimetrically  the  heat  changes  occurring  when  oxygen  and 
carbon  dioxide  pass  into,  or  out  of,  solution  in  blood.  The  absorption 
of  1  gram-mol.  of  carbon  dioxide  by  the  blood  is  accompanied  by  the 
evolution  of  5-40  Cal.,  the  corresponding  value  for  oxygen  being 
*  and  Zeiisch.  Kryst.  Min.,  1908,  45,  529—538. 
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10*22  Cal.  Taking  mean  numbers  for  the  daily  respiratory  exchange, 
it  is  calculated  that,  for  a  man  weighing  70  kilos.,  this  exchange  leads 
to  the  production  of  about  127  Cal.  per  day.  The  blood  pigment  and 
the  oxygen  absorbed  probably  react  endothei'mically.  The  paper 
concludes  with  a  bibliography.  T.  H.  P. 

Estimation  of  the  Respiratory  Capacity  of  Small  Quantities 
of  Blood.  Heinrich  Dreser  [Arch.  exp.  Path.  Pharm.,  Sujopl.,  1908, 
138 — 149).  —  Certain  modifications  of  Haldane's  carbon  monoxide 
method,  and  of  Bai'croft's  gas  analysis  methods,  are  proposed.  In 
investigating  the  effect  of  certain  antipyretics  on  the  respiratory 
capacity,  it  was  found  that  many  of  these  produce  methsemoglobin 
formation,  and  the  oxygen  so  combined  is  not  displaced  by  carbon 
monoxide.  A  comparison  of  m-tolylhydrazine,  /3-acetylphenylhydrazine 
(pyrodine),  and  the  semicarbazide  of  m-tolylhydrazine  shows  that  the 
seoiicarbazide  substitution  is  much  less  harmful  than  the  acetyl 
substitution,  as  in  acetanilide  and  phenacetin.  W.  D.  H. 

Glycine  in  Normal  Blood.  Adolf  Bingel  {Zeitsch.  physiol. 
Chem.,  rjQS,  57,  382— 388).— By  the  use  of  the  Fischer- Bergell 
naphthalenesulphonyl  chloride  method,  it  is  possible  to  demonstrate 
the  existence  of  glycine  in  normal  ox-blood.  From  10  litres,  02  gram 
of  the  glycine  compound  was  obtained.  A  higher  amino-acid,  or  a 
peptide-like  substance,  is  also  present.  W.  D.  H. 

Reaction  of  the  Blood  after  Intravenous  Injection  of  Acid 
and  Alkali.  N.  van  Westenryk  {Arch.  exp.  Path.  Pharm.,  SuppL, 
1908,517 — 527). — That,  the  titration  method  shows  the  blood  to  be 
alkaline  is  due  to  the  fact  that  the  acid  used  may  displace  a  weaker 
acid  in  neutral  salts.  Many  indicators  are  not  indifferent  chemical 
substances,  but  may  be  themselves  acid  or  basic.  By  the  use  of 
neutral-red  and  other  indicators,  the  reaction  of  the  blood  is  shown  to 
be  neutral,  and  remains  neutral  under  various  pathological  conditions. 
It  alters  in  experimental  acid  or  alkali  poisoning.  Alkali  poisoning 
produces  stimulation,  increasing  the  action  of  the  heart  and  kidneys  ; 
acid  produces  the  opposite  effects.  In  acid  poisoning,  the  organism 
remains  neutral,  as  the  acid  is  fixed  and  neutralised  in  the  muscular 
tissues.  Previous  observations  that  the  alkalinity  of  the  blood 
decreases  on  destruction  of  the  red  corpuscles,  are  confirmed  by  the  new 
methods.  W.  D.  H. 

Spectrophotographic  Investigations  on  the  Action  of  Hydro- 
cyanic Acid  on  Blood.  Louis  Lewin  (Arch.  exp.  Path.  I'harin., 
tSuppL,  1908,  337 — 348). — Details  are  given  of  the  spectroscopic 
appearances  of  blood  and  haemoglobin  treated  with  hydrocyanic  acid. 
Cyanometluemoglobin  and  cyanohaiiuatiu  do  not  appear  to  exi.-«t  ;  the 
spectroscopic  appearances  of  their  so  called  compounds  are  identical 
with  those  of  cyanohiemoglobin.  Blood  so  treated  catalyses  hydrogen 
peroxide  quite  typically.  The  cause  of  the  toxic  action  of  hydrocyanic 
acid  is  discussed,  and  the  conclusion  is  drawn  that  it  is  not  a  blood 
poison  in  the  biological  sense.  W.  D.  H. 
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Action  of  Oxidising  Salts.  Arthur  E,.  Cushny  {Arch.  exp. 
Path.  Pharm.,  Suppl.,  1908,  126— 137).— The  relative  activity  of 
oxidising  salts  on  the  blood  and  tissues  runs  fairly  parallel  to  their 
oxidising  power  on  simpler  chemical  compounds.  But  in  many  cases 
other  factors  step  in.  The  blood  corpuscles  and  pigment  react  more 
readily  to  weak  oxidising  agents  than  do  muscle  or  epithelium.  In 
certain  cases,  also,  substances  which  oxidise  blood  corpuscles  and 
pigment  readily  are  feeble  oxidising  agents  for  simpler  chemical 
substances ;  the  reverse  is  also  seen,  W.  D.  H. 


Haemolytic  Action  of  Mercury  Salts.  J.  Dunik-Borkowski 
{Bull.  Acad.  Sci,  Cracow,  1908,  494 — 505). — -The  hemolytic  action  of 
mercury  salts  on  the  serum-free  blood  corpuscles  (erythrocytes)  of 
different  animals  has  been  investigated.  With  mercuric  chloride,  the 
resistance  to  htemolysis  increases  in  the  order :  guinea-pig,  sheep, 
cow,  pig,  calf,  dog.  A  higher  concentration  of  mercuric  chloride 
than  that  required  to  produce  complete  haemolysis,  agglutinates  the 
erythrocytes. 

Mercuric  iodide  has  considerable  heemolytic  activity,  and  mercuric 
cyanide,  although  not  ionised,  is  almost  as  active  as  the  chloride. 
Potassium  cyanide  is  less  active  than  mercuric  cyanide.  It  follows 
that  haemolysis  does  not  depend  on  the  concentration  of  Hg"  ions 
alone,  although  the  ionic  concentration  probably  has  some  effect,  as 
sodium  chloride  lessens  the  activity  of  mercuric  chloi-ide. 

The  rate  of  haemolysis  with  different  concentrations  of  mercuric 
chloride  has  also  been  measured.  With  small  concentrations,  the 
constants  calculated  for  a  unimolecular  reaction  diminish,  and  with 
fairly  high  concentrations  they  increase  considerably  during  the 
reaction,  being  approximately  constant  for  intermediate  concen- 
trations. 

The  temperature-coefficient  for  10°  between  18°  and  25°  is  4'37  for 
erythrocytes  from  the  guinea-pig,  and  2-6  between  18°  and  32°  for 
those  from  the  dog.  The  coefficient  is  much  greater  at  higher 
temperatures,  owing  to  the  fact  that  haemolysis  is  produced  to  some 
extent  by  heat  alone,  and,  further,  the  erythrocytes  which  have 
been  heated  alone  for  some  time  are  much  more  readily  acted  on 
by  mercuric    chloride  than    those  which   have  not  been    heated. 

G.  S. 


Peptolytic  Ferments  in  the  Stomach  Contents.  Emil 
Abderhalden  and  Florentin  Medigreceanu  {Zeilsch.  physiol.  Chem., 
1908,  57,  317 — 324).— The  observations  were  made  on  a  dog  with 
a  gastric  fistula,  and  confirm  those  made  by  Boldyreff,  that,  after  a 
meal  rich  in  fat,  the  contents  of  the  duodenum  regurgitate  into  the 
stomach.  Under  these  conditions,  the  stomach  contents  contain  a 
peptolytic  ferment,  and  when  neutralised,  resolve  glycyl-^-tyrosine  into 
its  constituent  amino-acids.  Under  ordinary  conditions,  however, 
the  ferment  is  rendered  rapidly  inactive  by  the  acid  of  the  gastric 
juice.  W.  D.  H. 

VOL.  xciv.  ii.  71 
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Influence  of  the  Products  of  Reaction  on  the  Hydrolysis 
of  Fats  by  Pancreatic  Juice.  Mlle.  L.  Kalaboukoff  and  Emile 
Terroine  {Compt.  rend.,  1908,  147,  712— 715).— Both  fatty  acids 
and  their  sodium  salts  diminish  the  rate  of  hydiolj-sis ;  glycerol,  on 
the  other  hand,  has  a  considerable  accelerating  action.  This 
acceleration  does  not  take  place  when  a  soluble  ester,  such  as  mono- 
butyrin,  or  natural  emulsions,  such  as  egg-yolk  or  cream,  or  solid 
fats,  such  as  lard,  are  submitted  to  the  action  of  the  juice.  The  action 
of  the  glycerol  is  to  be  ascribed  to  the  fact  that  a  better  distribution 
of  the  lipase  between  the  aqueous  and  oily  phases  takes  place  in  its 
presence ;  other  syrupy  substances  can  produce  a  similar  acceleration. 

S.  B.  S. 

Digestion  in  Animals.  XXVII.  Relationship  of  Concen- 
tration to  Absorption  in  the  Intestine.  E.  S.  London  and 
W.  W.  PoLOWZOWA  {Zeitsch.  j^hy^^ol.  Chem.,  1908,  67,  529—546. 
Compare  this  vol.,  ii,  960). — Details  are  given  of  the  relative  amount 
of  absorption  in  the  intestine  of  the  water  and  sugar  contained  in 
solutions  of  dextrose  of  different  concentrations.  W.  D.  H. 

Absorption  of  Pat  from  Intestinal  Loops  in  Dogs. 
O.  H.  Plant  {Amer.  J.  Phjsiol,  1908,  23,  65— 80).— Bile  salts 
increase  the  absorption  of  fats  from  a  mixture  which  contains  fi'ee 
fatty  acid  or  soap ;  they  only  slightly  increase  the  absorption  of 
ueutx-al  oil.  Solutions  of  soap,  or  biliary  solutions  of  fatty  acids,  are 
absorbed  more  rapidly  than  emulsified  fats.  If  both  bile  and 
pancreatic  juice  are  excluded  from  the  intestinal  loop,  neutral  oil  is 
nevertheless  absorbed,  and  it  becomes  markedly  acid  in  reaction. 
Taken  as  a  whole,  the  experiments  favour  the  view  that  fats  are 
absorbed  in  solution  rather  than  as  an  emulsion.  W.  D.  H. 

Absorption  of  Iodised  Proteins.  Otto  von  Furth  and 
M.  Friedmann  {Arch.  exp.  Pc^th.  Pharni.,  Suppl.,  1908,  214 — 223). — 
An  iodised  protein  (iodalbacid)  is  before  absorption  in  the  cat's 
intestine  broken  down  in  large  measure  so  completely  that  the  iodine 
in  the  intestinal  wall  and  blood  is  not  in  combination  as  proteose  or 
peptone,  but  only  as  alkali  iodides.  W.  D.  H. 

Action  of  Intestinal  Astringents  on  Metabolism.  Karl 
Si'iRO  [Arch.  exp.  Path.  Pharm.,  Suppl. ,  1908,  504 — 512). — Opium, 
bismuth  subuitrate,  and  tanuigeu  produce  but  little  change  in 
nitrogenous  metabolism  in  dogs.  With  opium  the  C  :  N  ratio  in  the 
urine  goes  up,  this  is  due  to  a  fall  in  the  nitrogen  ;  the  nitrogen  in 
the  faices  is  but  little  altered.  Tannigen,  on  the  other  hand,  causes  a 
loss  of  urinary,  and  an  increase  of  fiwcal  nitrogen,  the  total  excretion 
of  nitrogen  being  about  the  normal ;  a  sinking  of  the  C  :  N  ratio  in 
the  urine  is  mainly  due  to  a  relative  decrease  in  the  excretion  of 
carbon.  W.  D.  H. 

Creatinine  Metabolism.  CJ.  Lefmann  {Zeitsch.  physiol.  C/iem., 
1908,   57,   476 — 514).— The   excretion   of    creatinine  and  creatine  is 
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pretty  constant  in  well  nourished  animals.  If  either  substance  is 
added  to  the  food,  it  is  excreted  unchanged.  If  creatine  is  given  by 
the  mouth  or  parenterally,  it  is  never  changed  into  creatinine  ;  in 
inanition  it  is  almost  completely  excreted  as  such.  Disease  of  the 
liver  or  increased  protein  catabolism  produce  first  an  increase,  then  a 
decrease,  in  creatinine  excretion,  and  when  it  is  lessened,  the  amount 
of  creatine  excreted  increases.  The  liver  is  the  probable  seat  of 
creatinine  formation.  If  nephritis  is  induced  by  chromates,  nearly 
all  the  creatinine  is  changed  into  creatine,  probably  by  the  alteration 
in  the  reaction  of  the  urine.  W.  D.  H. 

The  Changes  in  Gaseous  Metabolism  after  Exclusion  of  the 
Hepatic  Circulation.  Vittorio  Scaffidi  {Biochem.  Zeitsch.,  1908, 
14,  156 — 179). — Experiments  were  carried  out  on  ducks,  the  liver 
circulation  being  excluded  by  ligaturing  the  portal  vein.  As  birds 
were  employed  for  the  experiments,  it  was  not  necessary  to  m  ike  an 
Eck  fistula.  The  absorption  of  oxygen  and  excretion  of  carbon 
dioxide  were  determined  both  before  and  after  the  operation.  It  was 
found  that  the  operation  caused  an  increase  in  the  oxygen  absorption 
and  in  the  carbon  dioxide  excretion,  and  also  an  increased  respiratory 
quotient.  These  results  are  probably  due  to  the  inhibition  of  glycogen 
storage,  owing  to  the  liver  being  thrown  out  of  circulation.  There  is 
consequently  an  increased  destruction  of  the  carbohydrates,  which  are 
thrown  into  the  circulation.  The  increased  respiratory  quotient, 
which  is  particularly  noticeable  at  some  interval  after  the  operation, 
is  probably  due  to  the  conversion  of  the  carbohydrate  into  fat. 

S.  B.  S. 

Starvation  Metabolism.  Mieczyslaw  Halpern  {Biochem.  Zeitsch., 
1908,  14,  134— 142).— The  urine  of  a  patient  unable  to  ingest 
either  food  or  water,  owing  to  cancer  in  the  cesophagus,  was  analysed. 
The  total  daily  excretion  of  nitrogen  was  2*058  grams,  or,  excluding 
the  protein  nitrogen  excreted,  2-0097  grams.  This  is  less  than  that 
found  in  most  other  starvation  cases,  owing  probably  to  the  fact  that 
the  organism  had  gradually  accommodated  itself  to  a  low  diet.  Other 
anomalies  were  also  observed,  for  the  ammonia  nitrogen  was  only 
3-47%  of  he  total.  The  excretion  of  the  acetone  substances  was  also 
small.  The  purine  substances  were  also  small  in  amount,  the  daily 
excretion  of  purine  nitrogen  being  only  0  0589 7  gram.  The  sodium 
chloride  excretion  was  005265  gram  daily,  whilst  the  ratio  N  :  P2O5 
was  6-3:1,  which  is  normal  and  higher  than  in  other  starvation  ca^es. 
The  author  discusses  the  possible  reasons  for  the  anomalies. 

S.  B.  S. 

The  Nutritive  Value  of  Protein  Cleavage  Products.  VIII. 
Emil  Abderhalden  {Zeitsch.  physioL  Chem.,  1908,  57,  348 — 362. 
Compare  this  vol.,  ii,  961). — Dogs  react  differently  by  feeding  on 
protein  cleavage  products,  some  being  attacked  with  vomiting.  But 
in  those  which  do  not  react  in  this  way,  equilibrium  and  health  are 
well  maintained.  Complete  details  of  the  experiments  are  tabulated. 
The  same  result  was  obtained  also  with  the  products  of  acid  hydrolysis 
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of  tlesh  and  casein.  If,  however,  the  greatest  part  of  the  tryptophan 
and  tyrosine  was  removed  from  the  mixture  beforehand,  the  results 
were  not  so  good.  W.  D.  H. 

Phosphorus  in  Certain  Poods  Wolfgang  Heubner  and 
M.  Reeb  (Arch.  exp.  Path.  Pharm.,  Su2)pl.,  1908,  265— 272).— The 
phosphorus-containing  substances  in  foods  fall  into  five  groups,  namely, 
inorganic  phosphates,  phosphatides,  nuclein,  phosphoproteins,  and  esters 
of  phosphoric  acid.  The  position  of  inosic  acid  and  phosphoramic 
acid  in  this  classification  is  uncertain.  A  method  is  described  for 
estimating  these  various  compounds,  and  the  results  of  the  examina- 
tion of  various  foods,  meat,  milk,  bread,  and  other  vegetable  foods,  are 
given  in  a  table.  W.  D.  H. 

Absorption  and  Assimilation  of  Organic  Compounds  of 
Phosphorus.  Pio  Marfoei  {Arch.  exp.  Path.  Pharm.,  Suppl.,  1908, 
378 — 388). — Natural  glycerophosphoric  acid  differs  from  the  synthetic 
substance  in  that  its  salts,  when  injected  subcutaneously,  yield,  at 
least  in  part,  assimilable  phosphorus.  The  phosphorus  of  lecithin, 
and,  to  some  extent,  that  of  nucleo-proteins,  is  also  assimilated  under 
these  conditions.  Nuclein  and  nucleic  acid  from  yeast,  when  given 
by  the  mouth,  did  not  increase  phosphorus  assimilation.  G.   B. 

The  Cleavage  of  2 : 5-Diketopiperazines  in  the  Organism  of 
the  Rabbit.  II.  Emil  Abderhalden  and  Leonhard  Wacker 
(Zeitsch.  physiol.  Ghem.,  1908,  57,  325 — 328.  Compare  this  vol.,  ii, 
521). — In  the  further  investigation  of  this  question,  it  appeared 
desirable  to  employ  an  anhydride  which  is  decomposed  by  alkali  with 
difficulty.  The  one  selected  was  (ZMeucylglycine  anhydride,  and  the 
experiments  confirm  those  previously  reported ;  this  substance  is 
in  small  measure  resolved  into  its  components  by  the  organism  of 
the  rabbit.  W.  D.  H. 

The  Degradation  of  Aromatic  Substances  in  the  Human 
Organism.  Leon  Blum  {Arch.  exp.  Path.  Pharm.,  1908,  59, 
273 — 298). — When  administered  to  normal  individuals,  neither  phenyl- 
alanine nor  tyrosine,  normal  hydrolysis  products  of  proteins,  increase 
appreciably  the  aromatic  contents  of  the  urine.  On  the  other  hand, 
when  given  to  alcaptonurics,  they  increase  the  homogentisic  acid 
excretion  in  the  urine.  It  has  been  assumed,  therefore,  that  homo- 
gentisic acid  is  a  normal  intermediate  product  of  metabolism  of 
aromatic  hydrolysis  products  of  proteins,  and  that  alcaptonuric 
individuals  do   not   possess  the   power  of  completely   utilising   these 

..T,  ^jT  pmducts,       and       that 

yy  y-,  tyrosine  in  the  normal 

1^    ^  /      I  individual  is  first  con- 

11  I       JCHg'COjH      verted    into    homogen- 

PH  -PHmH  ^.PO  H  cm  ^'•'^''^  •'^^''^-     '^  ^"^^  change 

following  ways  :  (a)  the  degradation  may  commence  in  the  side-chain, 
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in  which  case  ^>hydroxyphenylacetic  acid,  or  hydro-p-cou marie  acid, 
OH*C^H^'CH2*0H2'C!O2H,  is  first  formed,  and  subsequently  converted 
into  homogentisic  acid.  It  was  found  by  Baumann  and  Schotten  that 
hydro-p-coumaric  acid,  when  administered  to  normal  individuals,  gave 
rise  to  /j-hydroxybenzoic  acid  to  the  extent  of  13%,  whereas /)-hydroxy- 
phenylacetic  acid  was  recovered  to  the  extent  of  78'6%  in  the  urine. 
The  author  found  that  neither  of  these  acids,  on  administration  to 
alcaptonurics,  caused  an  increase  in  the  homogentisic  acid  output. 

(b)  A  change  in  the  relative  positions  of  the  hydroxyl  group  and  the 
side-chain  may  take  place  with  the  formation  of  m-  or  o-tyrosine,  which, 
on  secondary  oxidation  in  the  para-position  and  a  degradation  of  the 
side-chain,  covild  give  rise  to  homogentisic  acid.  It  was  found  that 
neither  of  these  tyrosines,  when  administered  to  alcaptonurics,  in- 
creased the  homogentisic  acid  output,  and  when  given  to  normal 
individuals  they  were  excreted  in  the  form  of  the  corresponding  hydr- 
oxyphenylacetic  acids  to  the  extent  of  about  30%. 

(c)  The  side-chain  may  be  degraded  to  acetic  acid,  with  a  concurrent 
change  in  the  relative  position  to  the  hydroxyl  group,  forming  m-  or 
o-hydroxyphenylacetic  acid.  Plomogentisic  acid  would  be  formed  from 
such  products  by  subsequent  oxidation  in  the  para-position.  This 
possibility  was  unlikely,  as  neither  o-  nor  m-tyrosine  gave  rise  to 
homogentisic  acid,  and  it  was  also  found  that  m-hydroxyphenylacetic 
acid,  when  administered  to  normal  individuals,  was  found  unchanged  in 
the  urine  to  the  extent  of  80%.  Neither  o-  nor  ?n-acid  gave  rise  to 
increased  homogentisic  output  in  alcaptonui'ics. 

(d)  The  processes  of  degradation,  change  of  relative  positions  of 
the  hydroxyl  group  to  the  side-chain  containing  the  acid  group,  and  of 
secondary  oxidation,  can  take  place  concurrently.  A  similar  change 
has  been  observed    by   Bamberger,   who  showed    that  tolylhydroxyl- 

p-pj-  ^TT  amine  is  converted  by  hot  dilute  sulphuric 

V^   3  acid    into    toluquinol.     Other   examples    of 

/  \  /     1CH3     similar  action  are  also  known,  and  quoted 

I        I  ^    '      J  by  the  author.    A  change  of  this  description 

NTT^OTT  (TR  must  take  place  when  tyrosine  is  converted 

into  homogentisic  acid.  The  results  also 
indicate  that  homogentisic  acid  is  a  normal  intermediate  product 
of  metabolism,  as  none  of  the  products  which  were  not  fully  destroyed 
in  the  normal  individual  gave  rise  to  increased  homogentisic  output  in 
alcaptonurics. 

m-Tyrosine  was  prepared  by  the  condensation  of  m-hydroxybenz- 
aldehyde  with  hippuric  acid.  The  lactimide  of  w-hydroxybenzoyl- 
aminocinnamic  acid  in  the  form  of  its  acetyl  derivative,  C^^H^gOgN, 
m.  p.  149°,  was  obtained.  On  hydrolysis  with  10%  sodium  hydroxide 
solution,  7?i-hydroxybenzoylaminocinnamic  acid,  CjgH^gO^N,  m.  p. 
205 — 206°,  was  formed,  which,  on  reduction  with  sodium  amalgam, 
yielded  m-benzoyicyrosine,  Cj^HjgO^N,  m.  p.  180°.  From  this, 
m-tyrosine,  CgHi^OgN,  m.  p.  280—281°,  was  obtained  by  hydrolysis 
with  20%  hydrochloric  acid. 

o-Tyrosine  was  obtained  by  a  similar  synthetic  method,  although 
all  the  intermediate  products  were  not  obtained  pure.  o-Benzoyl- 
tyrosine  melts  at  176°,  and  o-tyrosine  at  249 — 250°.  S.  B.  S. 
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Are  there  Reducing  Ferments  in  the  Animal  Body  ?  Arthur 
Heffter  {Arch.  exp.  Path.  Fharm.,  SuppL,  1908,  253— 260).— The 
reduction  processes  which  occur  in  animal  organs  or  their  extracts,  or 
in  vegetable  tissues,  have  been  attributed  to  enzyme  action.  Boiling 
does  not  abolish  the  action  ;  this  and  other  considerations  lead  the 
author  to  the  conclusion  that  "  reductases"  do  not  exist. 

W.  D.  H. 

Spectroscopic  Properties  of  Yolk  of  Egg.  Louis  Lewin,  A. 
MiETHE,  and  E.  Stenger  (Pfiilger's  Archiv,  1908,  124,  585—590).— 
Attempts  are  being  made  tu  establish  relationships  between  the  colouring 
matters  of  egg-yolk  and  blood  on  account  of  the  close  morphological 
relationship  between  the  blood  and  yolk.  The  first  step  in  this 
direction  has  been  the  careful  spectroscopic  examination  of  the 
colouring  matter  of  the  yolk.  The  plates  used  for  photographing 
the  spectra  were  dyed  with  isocol.  Solutions  in  water,  acetone,  alcohol, 
ether,  chloroform,  and  benzene  were  examined.  The  solutions  were 
found  to  follow  Kundt's  rule,  for  example,  the  absorption  bands  of 
the  chloroform  and  benzene  solutions  were  5 — lO/x/t  nearer  the  red 
end  of  the  spectrum  than  the  corresponding  bands  of  the  other 
solutions. 

There  are  three  characteristic  bands  at  480,  453,  and  427,  and 
feebler  bands  at  400  and  378.  No  other  yellow  colouring  matter  gives 
the  same  absorption  bands,  and  it  is  thus  possible  to  detect  adulterants 
of  yellow  of  egg  by  spectroscopic  measurements.  J.  J.  S. 

Chemico-physical  Investigations  on  the  Crystalline  Lens. 
FiLiPPO  BoTTAZZi  and  Noe  Scalinci  (Atti  R.  Accad.  Lincei,  1908,  [v], 
17,  ii,  305 — 316.  Compare  this  vol.,  ii,  966). — The  crystalline  lens 
contains  an  electro-negative  ■protein,  facoprotein,  which  is  only  soluble 
in  water  in  the  form  of  acid  protein  in  absence  of  alkali,  or  of  alkali 
protein,  which  is  soluble  also  in  absence  of  salts.  The  essential 
material  of  the  lenticular  fibre  is,  in  normal  conditions,  a  hydrogel  of 
liquid  or  gummy  consistency.  The  results  are  mainly  of  physiological 
interest.  T.  H.  P. 

Higher  Fatty  Acids  in  the  Liver  after  Removal.     John  B. 

Leathes  {Arch.  exp.  Path.  Pharm.,  >SvppL,  1908,  327 — 336.  Compare 
Abstr.,  1904,  ii,  355). — A  full  account  of  a  research  previously 
published,  with  a  description  of  further  experiments  on  the  same  lines. 
The  increase  of  fatty  acids  previously  noted  does  not  invariably  occur, 
but  no  light  can  be  at  present  thrown  on  the  nature  of  the  processes 
involved.  W.  D.  H. 

The  Formation  of  Uric  Acid  in  the  Liver  of  Birds.  Ernst 
Friedmann  and  H.  Mandel  {Arch.  e.rp.  Path.  Pharm.,  SuppL,  1908, 
199 — 207). — The  experiments  recorded  were  made  by  perfusing  the 
surviving  liver  of  the  goo.'-e  with  various  mixtur. .'..  If  uric  acid  is 
added  to  the  perfusion  fluid,  none  is  retained  or  destroyed  by  the  liver. 
If  urea  and  sodium  lactate  or  malonato  are  added,  there  is  no  increase 
in  \iric  acid  formation.  Uric  acid  formation  in  the  bird's  liver  is 
therefore  not  the  simple  synthesis  it  has  been  considorod  to  be. 

W.  D.  H. 
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Action  of  Certain  Gases  on  Autolysis.  Luigi  Bellazzi 
(Zeitsch.  pht/siol.  Chem.,  1908,  57,  389 — 394). — Cai-bon  dioxide 
favours,  and  oxygen  is  indifferent,  or  feebly  inhibitory,  towards, 
autolysis  of  the  liver.  W.  D.  H. 

Decomposition    of    Caffeine    by    Extract   of   Ox-Liver.     Y. 

KoTAKE  {Zdtsch.  physiol.  Chem.,  1908,  57,  378— 381).— Extract  of 
ox-liver  decomposes  caffeine  into  xanthine,  hypoxanthine,  ^-methyl- 
xanthine,  and  paraxanthine.  The  removal  of  the  methyl  groups  is 
prevented  by  boiling  the  extract,  or  by  the  use  of  such  protoplasmic 
poisons  as  toluene  or  chloroform.  The  action  is  therefore  attributed 
to  a  ferment.  W.  D.  H. 

Action  of  Drugs  on  the  Mammalian  Uterus.  Harold  J. 
Fardon  (Bio-Chem.  J.,  1908,  3,  405—411). — The  investigation  of  a 
number  of  drugs  shows  that  the  reaction  of  the  uterus  is  that  of  a 
plain  muscular  organ  supplied  by  sympathetic  nerves,  of  both 
inhibitory  and  augmentative  nature.  Pregnancy  and  nicotine  alter  the 
relative  influence  of  the  two  sets  of  fibres.  W.  D.  H. 

Inosite  [in  Flesh].  Franz  Rosenberger  (Zeitsch.  physiol.  Chem., 
1908,  57,  4b4— 467.  Compare  Abstr.,  1908,  ii,  873).— One  factor  in 
the  presence  or  not  of  inosite,  or  of  its  precursor,  inositogen,  in  fle.^h 
appears  to  be  the  time  of  year,  which,  as  is  well  known,  also  affects 
the  quantity  of  glycogen.  W.  D.  H. 

Hydrolysis  of  Fish  Muscle.  Thomas  B.  Osborne  and  Frederick 
W.  Heyl  (Amer.  J.  Physiol.,  1908,  23,  81— 89).— The  results  are 
compared  with  those  previously  published  in  relation  to  chicken 
muscle  in  the  following  table,  where  the  figures  show  percentages  of 
cleavage  products  : 

Glycine   

Alanine  

Valine     

Leucine  

Proline    

Phenylalanine    

Aspartic  acid 

Glutamic  acid    

Serine 

Tyrosine      

Arginine     

Histidine    

Lysine     

Ammonia    

Tryptophan    


)ut  muscle. 

Chicken  muscle. 

0-0 

0-68 

■? 

2-28 

0-79 

2 

10-33 

11-19 

3-17 

4-74 

3-04 

3-53 

2-73 

3-21 

10-13 

16-48 

2-39 

2-16 

6-34 

6-50 

0-55 

0-47 

7-45 

7-24 

1-33 

1-67 

present 

present 

Total   50-25  62-15 

The  most  marked  difference  is  seen  to  be  in  the  percentage  yield  of 
glutamic  acid.  W.  D.  H. 

Cholesterol  in  Ox-Bile.    Ernst  Salkowski  {Zeitsch.  physiol.  C/iem., 
1908,  521 — 523), — Cholesterol  can  be  easily  prepared  from  the  dried 
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bile  of  commerce.     Previous  saponification  is  unnecessary.     The  view 
is  held  that  cholesterol  occurs  as  such  in  bile,  not  as  an  ester. 

W.  D.  H. 

Quantitative  Researches  on  the  Exhalation  of  Alcohols. 
Julius  Pohl  {Arch.  exp.  Path.  Pharm.,  SuppL,  1908,  427 — 434). — 
The  result  of  the  experiments  recorded  is  that  alcohols  of  higher 
boiling  points  {tert.-a,my\  alcohol ;  tsopropyl  alcohol)  are  exhaled  with 
the  breath  to  a  greater  degree  than  those  of  lower  boiling  point  (ethyl 
alcohol ;  methyl  alcohol).  This  unexpected  result  cannot  yet  be 
explained.  W.  D.  H. 

The  Distribution  of  Nitrogen  amongst  the  Various  Products 
in  Human  Urine.  Louis  C.  Maillard  (Compt.  rend.,  1908,  147, 
710 — 712). — The  mixed  urine  from  ten  men  of  from  22 — 25  years  of  age 
was  examined  on  six  consecutive  days.  Of  the  total  nitrogen  excreted, 
5 "73%  was  in  the  form  of  ammonia,  81*29%  in  that  of  urea,  1'65%  in 
that  of  purine  compounds,  1'43%  in  that  of  uric  acid,  0*22%  in  that 
of  purine  bases,  and  11 '15%  in  other  forms  of  combination  (creatinine, 
oxyproteic  acids,  urochrome,  hippuric  acid,  amino-acids,  etc.).  The 
proportion  of  nitrogen  to  phosphorus  was  as  9  :  1'37.  Muscular  work 
was  without  appreciable  influence  on  the  total  nitrogen  excretion, 
although  there  was  a  slight  diminution  of  urea,  an  undoubted  increase 
in  phosphates,  and  a  slight  increase  in  the  nitrogen  in  the  undeter- 
mined forms.  S.  B.  S. 

Detection  of  Organic  Bases  in  Urine.  R.  Engeland  {Zeitsch. 
physiol.  Chem.,  1908,57,49 — 64). — Urine  has  been  treated  by  the  three 
following  methods  :  1.  Precipitation  of  the  urine  with  a  cold  saturated 
solution  of  mercuric  chloride  and  sodium  acetate  (compare  Johnson, 
Abstr.,  1888,  506;  1889,  165).  2.  Concentration  of  the  urine  and 
precipitation  with  tannin.  3.  Precipitation  of  urine  with  a  hot 
saturated  solution  of  mercuric  chloride  and  sodium  acetate. 

The  bases  isolated  from  the  precipitate  in  the  first  method  were 
creatinine  and  as-dimethylguanidine,  the  latter  of  which  was  obtained 
as  the  crystalline  aurichloride,  m.  p.  144°. 

The  precipitate  obtained  according  to  the  second  method  contained 
creatinine  and  methylguanidine,  the  latter  of  which  was  isolated  as 
its  aurichloride,  m.  p.  198°.  It  has  been  shown  that  the  methyl-  and 
dimethyl-guanidines  are  not  produced  by  the  action  of  hydrochloi'ic 
acid  on  creatinine. 

When  the  third  method  of  piecipitation  was  used,  all  the  creatinine 
is  removed,  as  the  filtrate  no  longer  gave  Weyl's  reaction.  The  bases 
isolated  from  the  precipitate  were  creatinine,  methylguanidine, 
vitiatine,  histidine,  a  base,  (^yJl^^f>^^^,  similar  to  some  of  the  prot- 
amines, and  a  base,  C^H^O^Ng,  simihir  to  hi.stidine.  The  last  base  was 
isolated  as  its  ;jwro/orta/e,  CjHyOjNg.C^QH^C^N^,  which  crystallise.s  in 
short  needles,  decomposing  at  244°.  The  base  gives  a  red  coloration 
with  alkali  and  copper  sulphate,  and  also  a  dark  red  colour  with  an 
alkaline  solutioQ  of  diazobeuzeuesulphouic  acid. 

Iminazole  derivatives  are  found  in  the   urine  of   most  animal.^,   but 
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herbivorous  animals  produce  larger  quantities  of  these  compounds  than 
do  the  carnivora.  J.  J.  S. 

The  Regular  Occurrence  of  Indole  in  the  Distillate  of 
Normal  Urine.  Max  Jaffe  {Arch.  exp.  Path.  Pharm.,  SuppL,  1908, 
299 — 308). — Indole  is  constantly  found  in  the  urine  of  man  and  other 
animals  examined.  The  methods  of  obtaining  and  identifying  it  are 
given  in  full,  the  differences  in  quantity  in  various  animals  noted,  and 
the  conditions  in  which  indole  derivatives  occur  discussed. 

W.  D.  H 

Urinary  Pigments  derived  from  Indole.  Alberico  Bene- 
DiCENTi  (Arch.  exp.  Path.  Pharm.,  SuppL,  1908,  64 — 74.  Compare 
Abstr.,  1907,  ii,  980). — After  subcutaneous  administration,  5-methyl- 
indole  appears  in  the  urine  as  dimethylindigotin  ;  2  : 5-dimethylindole 
forms  a  red  colouring  matter,  and  a-naphthindole  yields  a  reddish- 
brown  coloration,  changing  later  to  bluish-green.  G.  B. 

Excretion  of  Urobilin  in  Disease.  N.  F.  Surveyor  {Bio-Chem. 
J.,  1908,  3,  439 — 448). — From  an  examination  of  500  specimens  of 
urine  in  health  and  disease,  the  conclusion  is  drawn  that  there  is  no 
correspondence  between  the  amount  of  urobilin  excreted  and  the 
amount  of  ethereal  sulphates  in  the  urine.  Urobilin  formation  is  there- 
fore not  the  result  of  intestinal  putrefaction.  Disease  of  the  liver  also 
does  not  seem  to  be  responsible  for  its  appearance.  The  method 
adopted  for  the  estimation  of  urobilin  is  the  depth  of  the  absorption 
band  in  an  amy  1 -alcoholic  extract  of  the  urine,  and  so  far  as  any  con- 
clusion can  be  drawn  from  the  inconstant  results  found  in  mo.st 
diseases,  it  appears  that  conditions  that  lead  to  hcemoglobin  des- 
truction are  those  most  likely  to  produce  increase  of  the  urinary 
urobilin.  W.  D.  H. 

Microchemical  Changes  occurring  in  Appendicitis.  Owen  T. 
Williams  {Bio-Chem.  J.,  1908,  3,  391— 401).— The  author  considers 
that  intestinal  sand  (Abstr.,  1907,  ii,  906)  consists  largely  of  calcium 
salts  (soaps)  of  saturated  fatty  acids.  These  soaps  are  not  so  easily 
absorbed  as  those  derived  from  unsaturated  fatty  acids. 

Action  of  Radium  Emanations  [in  Diabetes].  E.  Poulsson 
{Arch.  exp.  Path.  Pharm.,  SuppL,  1908,  443— 448}.— It  is  well  known 
that  many  mineral  waters  contain  radium.  Cases  of  diabetes  were 
treated  with  radioactive  water.  In  two  severe  cases,  no  good  was 
done  ;  in  a  third  case,  where  the  disease  was  not  so  malignant,  the 
excretion  of  sugar  was  lessened,  although  whether  this  was  due  to  the 
water  is  uncertain.  ^ .  D.  H. 

The  Degradation  of  Patty  Acids  in  Diabetes  Mellitus. 
Julius  Baer  and  Leon  Blum  {Arch.  exp.  Path.  Pharm.,  1908,  59, 
321 — 330). — It  has  been  shown  previously  (compare  Abstr.,  1907,  ii, 
285)  that  isovaleric  acid  gives  rise  to  ^-hydroxybutyric  acid  in  severe 
cases  of    diabetes  mellitus,    and    leucine  acts  in  a  similar    way  ;   no 
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great  difference  could  be  detected  in  the  relative  amounts  excreted. 
Experiments  were  made  in  mild  cases  of  the  disease,  and  it  was  found 
that  isovaleric  acid  exerted  but  little  influence  on  the  excretion  of  the 
hydroxybutyric  acid  ;  w-butyric  and  hexoic  acids  caused,  however,  an 
increased  output.  Similar  results  were  not  obtained  in  all  the  cases 
investigated.  S.  B.  S. 

The  Influence  of  Muscular  Work  on  the  Excretion  of 
Sugar  in  Pancreas  Diabetes.  Y.  Sec  {Arch.  exp.  Path.  Pharm., 
1908,  59,  341 — 363). — Experiments  were  carried  out  on  dogs  which 
had  been  either  wholly  or  partly  deprived  of  the  pancreas.  The 
excretions  of  nitrogen  and  sugar  were  determined  during  periods  of 
rest  and  periods  of  work,  when  the  animals  turned  a  treadmill.  In 
animals  in  which  the  pancreas  had  only  been  partly  removed,  it  was 
found  that  muscular  work  diminished  the  excretion  of  sugar.  This 
was  not  the  case,  however,  in  animals  on  which  total  extirpation  of 
the  pancreas  had  been  performed.  In  these  cases,  the  ratio  dextrose  : 
nitrogen  increased  during  the  periods  of  work.  The  conclusion  is 
drawn  that  increased  utilisation  of  sugar  by  muscular  work  can  only 
take  place  when  some  functioning  pancreas  tissue  remains  in  the 
organism.  S.  B.  S. 

Acidosis  in  Pancreas  Diabetes.  Eduard  Allard  {Arch.  exp. 
Path.  Pharm.,  1908,  69,  388 — 396). — Brugsch  and  others  have 
maintained  that  acidosis  is  not  found  in  cases  of  severe  pancreas 
diabetes.  The  author  cites,  however,  several  experiments  made  with 
dogs  deprived  of  the  pancreas,  in  which  a  comparatively  large  output 
of  /?-hydroxybutyric  acid  was  observed.  The  phenomenon  of  acidosis 
in  these  cases  is,  however,  a  very  inconstant  one,  and  it  is  suggested 
that  it  is  due  to  secondary  causes.  The  liver,  or  other  parenchymatous 
tissue,  in  the  advanced  stages  of  the  disease  may  have  lost  the  power 
of  degrading  acetoacetic  acid  or  acetone  to  simpler  substances. 

S.  B.  S. 

Radioactivity  of  Goitrigenic  Springs.  Repin  {Compt.  rend., 
1908,  147,  703—705.  Compare  this  vol.,  ii,  796).— The  author  has 
measured  the  radioactivity  of  the  water  of  fourteen  springs,  a  well,  and 
several  torrents  situated  in  districts  where  goitre  is  endemic.  Tho 
springs  issuing  from  faults  at  the  base  of  high  mountains  were  all 
found  to  be  radioactive,  whilst  surface  water  and  torrents  fed  by 
glaciers  or  snow  were  inactive.  Torrent  waters  when  without  turbidity 
are  pi-eferred,  and  the  people  who  use  them  are  free  from  goitre.  A. 
goitrous  family  living  in  a  non-goitrous  district  was  employing  a 
radioactive  well  water.  The  prevalence  of  goitre  in  mountainous 
districts,  and  tho  success  of  distilled  water  in  treating  it,  also  suggests 
a  connexion  between  radioactive  water  and  the  disease.  The  radio- 
activity has  tlio  (rharactor  of  radiothorium.  R.  J.  C. 

The  Pathogenesis  of  Ochronosis.  Oscar  (iross  and  Kduaiio 
Ali,aret  {Arch.  exp.  Path.  Pharm.,  1908,  59,  384 — 387).  'I'iie 
colouring  of  cartilage  in  the  pathological  condition  known  as  ochronosis 
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is  due  to  the  same  anomaly  in  metabolism  that  produces  alcaptonuria, 
namely,  the  production  of  homogentisic  acid,  which  is  not  destroyed  in 
the  organism.  The  cartilage  appears  to  have  the  property  of  attracting 
this  acid  and  converting  it  into  a  dark  pigment,  producing  in  this 
way  a  form  of  arthritis,  designated  by  the  authors  arthritis 
alcaptonurica.  Almagia  has  shown  that  in  cartilage  soaked  in  solutions 
of  sodium  urate,  concretions  are  formed  similar  to  those  found  in 
cases  of  gout,  and  the  authors  show  that  cartilage  in  nearly  neutral 
homogentisic  acid  solutions  acquires  a  dark  colour  similar  to  that 
observed  in  cases  of  ochronosis.  Other  tissue  does  not  act  in  this 
way.  S.  B.  S. 

A  Case  of  Chronic  Pentosuria.  Riccaedo  Luzzatto  (Arch.  exp. 
Path.  Pharm.,  Suppl.,  1908,  366 — 377). — The  urine  of  the  patient 
(who  has  remained  in  good  health  for  many  years)  contains  generally 
01%  of  Z-arabinose.  The  amount  is  not  affected  by  ingestion  of  large 
quantities  of  dextrose,  sucrose,  or  starch,  but  is  increased  by  galactose, 
by  alkalis,  and  by  intellectual  work,  and  diminished  by  the  ingestion 
of  hydrochloric  acid,  and  apparently  also  by  excessive  muscular  labour. 
Pentosuria  is  therefore  quite  distinct  from  diabetes.  In  order  to 
determine  the  reducing  power  of  the  urine,  lead  acetate  is  added,  and, 
after  filtration,  ammonia  ;  the  basic  lead  precipitate  formed  carries 
down  all  the  pentose,  and  is  then  redissolved  in  acid.  G.  B. 

Contents  of  a  Cystic  Tumour  of  the  Breast.  Emil  Zdarek 
{Zeitsch.  physiol.  Chem.,  1908,  57,  461 — 463). — A  complete  analysis  of 
the  contents  of  a  so-called  butter-cyst  of  the  mammary  gland  is  given. 
It  occurred  in  a  woman,  forty  years  of  age,  and  had  lasted  twelve  years 
before  it  was  removed.  It  was  about  the  size  of  an  apple.  It 
contained  48%  of  water,  38-6%  of  fat,  7-5%  of  fatty  acids,  3%  of 
coagulable  protein,  1%  of  caseinogen,  and  1'6%  of  ash.  W.  D.  H. 

Action  of  Barium  Chloride,  Adrenaline,  and  Peptone  on  the 
Vaso-motor  Apparatus.  L.  Popielski  {Arch.  exp.  Path.  Pharm., 
Suppl.,  1908,  435 — 442). — The  three  substances  named  all  act  on  the 
peripheral  vaso-motor  mechanism.  Barium  chloride  and  adrenaline 
cause  a  rise  of  pressure  by  acting  on  the  musculature  ;  Witte's  peptone 
causes  a  fall  by  acting  on  the  nerve-endings  in  the  vessels.  The  substance 
responsible  for  the  activity  of  Witte's  peptone  is  named  vaso-dilatin, 
it  is  not  a  protein,  nor  is  it  choline,  which  when  pure  produces  the 
opposite  effect.  Yaso-dilatin  is  also  the  substance  which  renders  the 
blood  incoagulable.  W.  D.  H. 

Action  of  Certain  Narcotics  on  Nerve.  Albrecht  Bethe 
{Arch.  exp.  Path.  Pharm.,  Suppl,  1908,  75— 82).— The  excitability  of 
nerve  and  its  reaction  to  the  constant  current  (polarisation  picture) 
go  hand  in  hand.  Solutions  of  chloral  hydrate,  ethylurethane,  and 
phenylurethane,  which  abolish  the  excitability,  also  abolish  the  normal 
polarisation  changes.  If  the  dose  of  the  narcotic  is  insutficient  to 
completely  abolish  excitability,  the  polarisation  changes  are  altered  in 
like   measure.     When    these    changes   are   produced,   immersion    in 
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Locke's  solution  causes  the  nerve  to  recover.  This  reversibility  is 
least  easy  to  obtain  after  chloral  hydrate.  W,  D.  H. 

Pharmacological  Action  of  Certain  Lactones  and  the 
Corresponding  Hydroxy-acids.  Chaeles  R.  MAESHALL(i4rc^.  ea;;?. 
Path.  Fharm.,  Suppl,  1908,  389—394.  Compare  Abstr.,  1906,  ii,  788). 
— Certain  tropeines  containing  a  lactone  group  (Jowett  and  Hann, 
Trans,  1906,  89,  357  ;  Jowett  and  Pyman,  Trans.,  1907,  91,  92),  and 
possessing  an  atropine-like  action,  lose  this  action  when  they  are 
converted  into  salts  of  the  coi-responding  hydroxy-acids.  After  the 
addition  of  a  molecular  quantity  of  alkali  hydroxide,  this  conversion 
occurs  relatively  slowly  towards  the  end  of  the  reaction,  and  the  gradual 
change  can  be  demonstrated  pharmacologically.  G.  B. 

Behaviour  of  Sodium  Salicylate  in  the  Organism. 
Alessandro  Baldoni  [Arch.  exp.  Path.  Pharm.,  Suppl.,  1908,  54 — 63). — 
Sodium  salicylate,  when  administered  to  dogs,  is  mostly  excreted 
unchanged  in  the  urine,  but  a  small  portion  is  converted  into  two 
crystalline  derivatives  with  acid  properties,  both  yielding  a  blue 
coloration  with  ferric  chloride  and  having  a  strong  reducing  action. 
Of  these,  one,  m.  p.  169 — 170°,  has  the  composition  C^gH^gOgN  ;  the 
other,  m.  p.  187 — 188°,  has  the  composition  CjjHj^Og.  Salicyluric 
acid,  which  is  found  in  human  urine  after  ingestion  of  sodium 
salicylate,  cannot  be  detected  in  dogs'  urine.  G.  B. 

Pharmacological  Significance  of  Twin  Ethyl  Groups. 
SiGMUND  Frankel  (Arch.  exp.  Path.  Pharm.,  Suppl.,  1908,  181 — 187). 
— In  order  to  test  the   hypothesis,   that  the  hypnotic  action  of  such 

drugs  as  veronal  (diethylbarbituric  acid,  CO<CTsjTT.p../'CEt^,)  is  due  to 

two  ethyl  groups  attached  to  the  same  carbon  atom  of  the  ring,  the 
author  has  examined  tetra-,  penta-,  and  hexa-ethylphloroglucinol,  and 
also  the  hexamethyl  derivative.  None  of  these  substances  has  a 
hypnotic  action,  but  they  produce  strychnine-like  convulsions. 

G.  B. 

Pharmaco-dynamic  Characters  of  Coumarin.  Alexander 
Ellinger  [Arch.  exp.  Path.  Pharm.,  Suppl.,  1908,  150 — 163.)— The 
toxic  action  of  cantharidin  on  the  kidneys  suggested  the  examination 
of  other  suljstanoes  with  a  lactone  structure,  and  coumarin  was 
selected.  In  rabbits,  albuminuria  may  occur,  but  only  to  any  extent 
when  the  urine  is  acid.  Tlie  injury  to  the  kidneys,  even  in  large 
doses,  is  never  serious.  Coumarin,  however,  in  frogs  causes  deep 
narcosis,  owing  to  its  action  on  brain  and  cord  ;  the  centres  affected 
include  those  governing  cardiac  inhibition  and  respiration,  but  the 
va.so-motor  centre  is  not  affected.  In  rabbits  it  is,  in  suitable  doses,  a 
harmless  narcotic,  and  has  no  effect  on  the  heart ;  large  doses  injected 
intravenously  paralyse  the  respiration  and  [irodiice  deatb.  In  dogs, 
also,  it  is  a  narcotic,  and  usually  produces  vomiting,  in  Lugo  doses  it 
kills  them,  but  without  the  characteristic  symptoms  noticed  in  rabbits. 
This    difference    in    action    is    probably    related    to    a    difference    in 
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excretion  in  the  two  animals,  but   this   part  of  the  work  is  still  in 
progress.  W.  D.  H. 

Behaviour  of  Atropine  in  Various  Animals.  Max  Cloetta 
(Arch.  exp.  Path.  Fharm,,  Suppl.,  1908,  119 — 125). — Atropine  appears 
to  be  destroyed  in  the  brain  and  liver ;  this  is  most  marked  in  the 
rabbit's  brain,  and  least  in  the  cat.  This  appears  to  be  related  to 
what  is  termed  the  "  vital  reaction  difference  "  of  the  nervous  tissues 
of  various  animals,  and  is  not  yet  explicable  on  a  chemical  or  physical 
basis.  W.  D.  H. 

Action  of  Caffeine  on  Progs.  Carl  Jacobj  and  Golowinski 
{Arch.  exp.  Path.  Pharm.,  ^uppL,  1908,  286— 298).— The  relative  differ- 
ence in  the  action  of  caffeine  on  the  two  species  of  frog  {Rana  esculenta 
and  E.  temporaria)  has  been  attributed  to  differences  in  the  excit- 
ability of  the  spinal  cord.  The  present  research  deals  mainly  with 
the  difference  between  the  muscles  of  the  two  species.  The  difference 
is  mainly  one  of  elasticity  and  extensibility,  and  this,  as  well  as  the 
different  behaviour  of  caffeine  towards  them  appears  to  depend  on  the 
sarcolemma  of  the  muscular  fibres,  and  the  amount  or  character  of  its 
lipoids.  W.  D.  H. 

The  Fate  of  Synthetic  Muscarine  in  the  Animal  Body. 
Hermann  Fuhnee  {Arch.  exp.  Path.  Pharm.,  Suppl.,  1908,  208 — 213). — 
If  muscarine  is  given  subcutaneously  to  tortoises,  it  is  again  obtain- 
able in  the  urine  during  the  nest  tew  days  in  active  form,  and  but 
little,  if  at  all,  altered  in  amount.     The  same  is  true  for  curarine. 

W.  D.  H. 

Poisons  of  Amanita  Phalloides.  John  J.  Abel  and  William 
W.  Ford  {Arch.  exp.  Path.  Pharm.,  Suppl.,  1908,  8 — 15.  Compare 
Abstr.,  1907,  ii,  192). — Further  details  are  given  of  the  properties  and 
actions  of  the  two  poisons  contained  in  this  fungus,  namely,  the 
hsemolysin,  which  is  a  glucoside  containing  pentose,  and  the  toxin. 
The  hsemolysin  is  easily  destroyed  by  the  gastric  juice,  so  that,  if  taken 
by  the  stomach,  it  does  not  manifest  its  hsemolytic  properties. 

W.  D.  H. 

Action  of  Atoxyl  on  the  Animal  Body.  J.  Igersheimee  {Arch, 
exp.  Path.  Pharm.,  Sujypl,  1908,  282— 285).— Although  sodium  p-amino- 
phenylarsinic  acid  may  have  its  proper  sphere  of  action  in  dealing 
with  diseases  due  to  protozoa  (trypanosomiasis,  syphilis,  etc.),  it  should 
be  recognised  that  its  other  name,  atoxyl,  is  an  illusory  one,  and  in  man 
it  produces  effects  on  the  nervous,  excretory,  and  alimentai'y  system, 
Details  are  given  of  its  toxic  action  on  a  number  of  dogs  and  cats. 

W.  D.  H. 

Action  of  Poisons  on  Enzymatic  Processes,  Karl  G. 
Santesson  {Arch.  exp.  Path.  Pharm.,  Suppl.,  1908,  469 — 481). — It  is 
suggested  that  the  harmful  influence  of  such  poisons  as  hydrocyanic 
acid  on  the  heart  and  on  plant  life  is  due  to  interference   with   intra- 
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cellular  enzymes,  the  action  of  which  forms  the  basis  of  the  activity 
of  living  cells.  In  support  of  this  view,  experiments  are  recorded  with 
muscle  extract,  and  the  action  of  the  catalase  in  it  was  measured  by 
the  evolution  of  gas  which  occurs  when  mixed  with  hydrogen  peroxide. 
This  action  is  favoured  by  dilute  alkali,  hindered  by  dilute  acid,  by 
hydrocyanic  acid,  and  also  by  manganese  sulphate  in  decinormal 
solution;  but  in  concentration  ^/lOOO  the  development  of  gas  is 
slightly  increased ;  the  favouring  action  of  dilute  solutions  of 
manganese  salts  on  other  enzymatic  processes  is  well  known. 

W.  D.  H. 

Poisoning  with  Potassium  Chlorate.  L,  Riess  {Arch.  exp. 
Path.  Pharm.,  SuppL,  1908,  460 — 468).^ — The  haemolysis  which  follows 
poisoning  with  potassium  chlorate  is  of  a  specially  pernicious 
character,  and  differs  from  other  cases  of  haemolysis  in  that  the 
corpuscles  are  broken  up,  so  that  irregular  clumps  of  haemoglobin  are 
formed.  The  urinary  tubules  become  tilled  with  similar  particles, 
although  how  they  pass  the  renal  epithelium  is  a  difficulty  ;  these 
tubules,  especially  in  chronic  cases,  get  filled  with  these  particles, 
which  blend  so  as  to  form  casts  of  the  tubules.  W.  D.  H. 

Post-mortem  Action  of  Corrosive  Poisons  in  the  Stomach. 
Erich  Harnack  and  Hebmann  Hildebrandt  {A7-ch.  exp.  Path.  Pharrn., 
Sujipl.,  1908,  246 — 252). — In  forensic  medicine,  the  degree  of  action 
of  a  caustic  poison  after  death  is  sometimes  raised.  It  is  shown  by 
experimeuts  on  cats  that  their  destructive  action  on  the  gastric 
mucous  membrane  is  more  marked  after  death  than  during  life.  The 
action  of  potassium  cyanide  on  the  blood  pigment  also  occurs  post- 
mortem, but  absorption  of  ammonia  from  the  stomach  only  takes 
place  during  life.  W.  D.  H. 

Chronic  Oleic  Acid  Poisoning.  Edwin  S.  Faust  [Arch.  exp. 
Path.  Pharm.,  iSuppL,  1908,  171 — 175). — The  idea  that  the  anaemia  in 
those  afflicted  with  the  tape-worm,  Bothriocephalus,  is  due  to  oleic 
acid  contained  as  a  cholesterol  ester  in  the  worm  acting  as  a  hjemo- 
lytic  poison,  led  to  the  present  research,  in  which  it  is  shown  by 
experiments  on  rabbits  ami  dogs  that  oleic  acid  administered  by  the 
mouth  or  subcutaneously  over  long  periods  of  time  does  act  as  a 
haemolytic  agent  in  the  same  way  as  it  does  in  vitro ;  the  red 
corpujjcles  are  diminished  in  number,  and  the  haemoglobin  is  lessened 
in  amount.  W.  D.  H. 

So-called  Antitoxic  Power  of  Animal  Tissues  towards 
Strychnine.  Paul  Pellacani  and  Folli  {Arch.  exp.  Path.  Pharm., 
SuppL,  1908,  419 — 426). — Proofs  are  adduced  that  the  tissues  do  not 
possess  the  power  of  destroying  strychniue  ;  practically  the  whole 
of  it  (98%)  can  be  recovered  from  the  tissues  many  hours  after  its 
introduction.  W.  D.  H. 
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Estimation  of  the  Reducing  Power  of  Bacteria  and  Animal 
Organs.  Heinrich  Wichern  {Zeitsch.  physiol.  Chem.,  1908,  57, 
365 — 377). — An  important  distinction  between  different  micro- 
organisms is  their  relative  i"educing  powers,  and  most  methods 
hitherto  employed  ai-e  defective  from  the  quantitative  aspect.  It  is, 
however,  possible  to  obtain  good  results  with  certain  coloured 
substances,  the  colour  of  which  disappears  on  reduction  ;  of  these, 
methylene-blue  appears  to  be  the  best.  Still  better  results  are 
obtained  with  ferric  chloride  and  titration  with  titanium  trichloride. 
This  is  illustrated  by  the  experiments  recorded  with  various  bacteria. 
The  method  as  applied  to  pieces  of  organs  is  not  so  useful,  although 
fairly  concordant  results  are  obtained  with  extracts  of  organs.  It  is 
suggested  that  the  same  method  might  be  employed  for  the  estimation 
of  the  activity  of  oxydases.  W.  D.  H. 

Bacterial  Formation  of  Sulphates  in  Sewage  Purification. 
Ch.  Rouchy  (/.  Pharm.  Chim.,  1908,  [vi],  28,  439— 444).— The 
opalescence  or  milkiness  of  effluents  from  inefficient  bacterial  sewage 
beds  is  due  to  the  presence  of  finely-divided  sulphur.  In  the  limpid 
effluents  from  beds  which  are  working  properly,  the  sulphur  has  been 
entirely  converted  into  sulphuric  acid,  which,  reacting  on  the  carbon- 
ates in  the  sewage,  is  converted  into  sulphates.  This  formation  of 
sulphuric  acid  is,  the  author  thinks,  due  to  the  oxidising  action  of 
special  bacteria,  analogous  to  the  nitrifying  organisms.         T.  A.  H. 

Oxidation  by  means  of  Moulds.  Reginald  0.  Herzog  and 
A.  Meier  {Zeitsch.  jihysiol.  Chem.,  1908,  57,  35 — 42.  Compare  Harden, 
Trans.,  1903,  83,  424). — Cultures  of  Penicillium  glaucicm  were  grown 
in  dilute  beer  wort,  and  when  the  evolution  of  carbon  dioxide  had 
reached  a  constant  value,  a  solution  of  the  ammonium  salt  of  a  hydroxy- 
acid  was  added.  The  evolution  of  carbon  dioxide  was  increased  con- 
siderably, and  each  experiment  was  continued  until  the  evolution  had 
fallen  again  to  the  normal  value  for  the  medium.  In  this  way,  the 
carbon  dioxide  due  to  the  decomposition  of  the  hydroxy-acid  could  be 
calculated.  The  following  acids  were  readily  attacked  :  lactic,  tartaric, 
malic,  mandelic,  ;8-hydroxybutyric,  and  in  every  case  the  amount  of 
carbon  dioxide  evolved  was  considerably  in  excess  of  that  calculated 
for  the  amount  of  acid  destroyed. 

Glycollic,  citric,  pyruvic,  and  hydroxyisobutyric  acids  were  not 
affected. 

The  conclusion  is  drawn  that  the  process  is  one  of  oxidation,  but  is 
accompanied  by  another  unknown  reaction,  which  also  gives  rise  to 
carbon  dioxide. 

It  has  been  shown  that,  when  the  organism  has  been  destroyed  by 
acetone  or  methyl  alcohol,  it  can  still  decompose  the  hydroxy-acids, 
thus  indicating  that  the  reaction  is  due  to  an  oxidising  enzyme.     The 
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activity  of  the  dead  cells  is  not  so  mai'ked  as  that  of  the  living,  and 
ceases  after  some  thirty-six  hours.  J.  J.  S. 

Conversion  of  Cinnamic  Acid  into  Styrene  by  means  of 
Moulds.  Reginald  O.  Herzog  and  0.  Ripke  [Zeilsch.  physiol.  Chem., 
1908,  57,  43—45.  Compare  Oliviero,  Abstr.,  1906,  ii,  623).— Styrene 
is  formed  when  Aspergillus  niger  is  grown  in  dilute  beer  wort  containing 
ammonium  cinnamate  ^^0  25%  solution).  The  amount  of  hydrocarbon 
formed  can  be  determined  by  aspirating  sterilised  air  through  the 
liquid,  and  then  passing  it  through  ten  bulbs  containing  carbon 
disulphide.     The  styrene  is  weighed  as  its  dibromide. 

Attention  is  drawn  to  the  importance  of  this  type  of  reaction  for 
the  explanation  of  the  formation  of  mineral  oil  deposits.  J.  J.  S. 

Transformations  of  the  Ohromogenic  Matter  of  Grapes 
during  Maturation.  J.  Laboede  {Compt.  rend.,  1908,  147, 
753 — 755). — It  has  been  shown  previously  (this  vol.,  ii,  774)  that  the 
colouring  matter  of  red  grapes  can  be  artificially  produced  from  the 
cenotannin  of  the  unripe  grapes.  The  object  of  the  present  work  is  to 
discover  how  the  transformation  is  effected  naturally.  The  tannins 
exist  in  the  green  pellicles  in  two  forms  :  (1)  soluble  in  strong  alcohol, 
(2)  insoluble  in  this  solvent,  the  latter  being  the  greater  in  amount. 
By  determination  of  the  amounts  of  these  tannins  in  various  species 
of  red  and  white  grapes,  in  varying  states  of  maturity,  by  means  of 
a  colorimetric  method  described,  it  is  shown  that  the  total  quantity  of 
tannin  matter  diminishes,  the  pi'oportion  of  the  soluble  tannin  increases, 
and  that  of  the  insoluble  tannin  diminishes,  daring  ripening.  It  is 
during  this  change  of  the  insoluble  into  soluble  tannin  that  the 
colouring  matter  of  the  red  grapes  appears.  Colorimetric  examination 
of  the  hydrochloric  acid  solution  from  the  pellicles  of  grapes  just 
commencing  to  ripen,  before  and  after  heating  in  an  autoclave,  shows 
that  they  contain  untransformed  cenotannin  ;  with  the  ripe  grapes 
this  is  not  observed.  The  cenotannin  in  the  wine  must  therefore 
proceed  from  other  solid  parts.  The  soluble  tannin  obtained  from  the 
pellicles  of  ripe  white  grapes  gives  only  an  insoluble,  brown  colouring 
matter  when  heated  with  2%  hydrochloric  acid  in  an  autoclave.  The 
change  in  solubility  of  the  tannin  is  probably  due  to  diastatic  action, 
and  this  raises  the  question  whether  it  is  an  enzyme  which  transforms 
the  cenotannin  into  the  colouring  matter  of  red  grapes  ;  if  so,  this 
enzyme  must  be  absent  from  the  white  gi-apes.  All  attempts  to  find 
such  an  enzyme  have,  however,  proved  unsuccessful.  E,  H. 

Carbohydrates  of  Coelococcus  and  Phytelephas.  Sergius 
IvANOFF  {J.  Lamlw.,  1908,  56,  217 — 228). — Cround  Coelococcus 
shavings,  when  hydrolysed  with  6%  sulphuric  acid,  yielded  20%  of 
mannose  ;  Phytelephas  iiiacrocarpa  gave  37%.  No  other  hexose  was 
produced  in  appreciable  quantity.  Both  substances  yielded  arabinose 
when  boiled  with  2  —  3%  sulphuric  acid  ;  xylo.se  could  not  be  detected. 
Mannose  was  found  to  be  present  in  two  modifications,  as  hemicellulose 
and  as  mannocellulose.  N.  II.  J.  M. 
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Indole  in  Flowers.  F.  Weehuizen  {Pharm.  Weekblad,  1908,  45, 
1325 — 1329). — -Indole  can  be  detected  in  the  white  flowers  of  Murraya 
exotica  by  the  action  of  vanillin  or  p-dimethylaminobenzaldehyde  on 
the  alcoholic  extract  in  presence  of  concentrated  hydrochloric  acid. 
Each  reagent  pro. luces  a  red  coloration,  that  with  p-dimethylamino- 
benzaldehyde  being  more  intense  in  presence  of  sodium  nitrite.  Since 
phlorogluciuol  auhwers  to  the  same  test  when  it  is  present,  the  vapour 
exhaled  from  the  flowers  should  be  allowed  to  come  into  contact  with 
the  reagents.  A.  J.  W. 

Abnormal  Biochemical  Products  of  the  Rue  Anemone. 
Frederick  S.  Beattie  {Amer.  C'hem.  J.,  1908,  40,  415—428.) — 
Fasciated.  specimens  of  rue  anemone  {Sijndesmon  thalictr aides)  contain 
about  20%  of  methyl  and  etliyl  isocarbostyril-3-carboxylates  and 
3-methylquinoline-4-carboxylic  acid.  These  substances  are  riot  foutid 
in  the  normal  plant.  J.  C.  C. 

Preparation  of  Pare  Ohitin  from  Boletus  edulis.  Ejul 
ScHOLL  (Monatsh.,  1908,29,  1023 — 1036). — The  membranes  of  Boletus 
edulis  consist  chiefly  of  chitin  in  loose  combination  with  carbohydrates. 
It  has  been  found  possible  to  prepare  pure  chitin  from  this  fungus  to 
the  extent  of  5  to  6%  of  the  dried  plant  by  alternate  treatment  with 
boiling  water  and  boiling  10%  aqueous  potassium  hydroxide.  The 
chitin  so  obtained  is  chemically  identical  with  animal  chitin,  and  is, 
unlike  Winterstein's  fungus-cellulose  (Abstr.,  1896,  ii,  210),  completely 
insoluble  in  concentrated  alkalis.  It  yields  about  78%  of  crystalline 
glucosamine  hydrochloride  when  hydrolysed  with  hydrochloric  acid. 

W.  H.  G. 

Peptolytic  Ferments  in  Germinating  and  Ungerminated 
Seeds  of  Various  Plants.  Emil  Abderhalden  and  Dammhahn 
{Zeitsck.  phijsiol.  Chem.,  1908,  57,  332 — -338). — The  existence  of  pro- 
teolytic enzymes  in  plants  has  been  established  by  the  work  of  Schulze 
and  Winterstein.  Schittenhehm  found  also  peptolytic  ferments  in 
seeds,  and  this  observation  is  confirmed  ;  extracts  of  the  seeds  of 
wheat,  maize,  barley,  and  lupins  produce  splitting  of  glycyl-Z-tyrosine 
if  the  seeds  have  germinated.  In  the  resting  stage,  peptolytic  ferments 
are  absent.  W.  D.  H. 

Assimilation  and  Elimination  of  Nutrients  by  Oats  at 
Different  Periods  of  Vegetation.  L.  Seidler  and  Albert  Stutzer 
{J.  Landw.,  1908,  66,  273 — 278). — Pot  experiments  with  oats  in  two 
different  soils  (a  heavy  loam  mixed  with  gravel  and  a  chalky  gravel 
mixed  with  peat),  manured  with  superphosphate  and  sodium  nitrate 
and  with  varying  amounts  of  potassium  chloride.  The  plants  were 
analysed  (1)  four  weeks  after  sowiug  the  seed,  (2)  when  the  ears  began 
to  form,  (3)  at  the  period  of  full  flower,  and  (4)  when  the  ripening 
was  complete. 

As  regards  nitrogen,  it  was  found  that  from  50  to  60%  of  the  total 
amount  assimilated  was  taken  up  in  the  first  four  weeks,  and  that  the 
ripe  plants  contained  from  6  to  26%  less  nitrogen  than  at  the  third 
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period.  The  highest  amounts  of  potassium  were  also  found  in  the 
third  period,  the  losses  during  ripening  increasing,  with  some 
exceptions,  with  the  amount  of  potassium  chloride  applied. 

Sodium,  calcium,  and  phosphoric  acid  seem  to  be  retained  by  the 
plants  to  the  end  ;  slight  losses  of  calcium  occasionally  took  place 
between  the  third  and  fourth  periods.  N.  H.  J.  M, 

Influence  of  Different  Manurial  Conditions  on  the  Assimila- 
tion of  Nutrients  and  the  Structure  of  Plants.  Max  Wagner 
{Landio.  Versuchs-Stat.,  1908,  69,  161 — 233). — Two  series  of  pot 
experiments  in  which  mustard,  buckwheat,  barley,  and  oats  were 
grown  under  different  manurial  conditions.  In  the  second  series, 
plants  were  taken  up  and  analysed  at  four  periods  of  growth  (May  9 
and  29,  June  25  and  July  13). 

As  regards  the  final  amount  of  growth  above  ground,  both  the  oats 
and  the  barley,  which  ripened  completely,  generally  showed  a  loss, 
especially  when  insuiJiciently  manured.  Deficiency  of  nutrients, 
especially  nitrogen,  resulted  in  a  higher  relation  of  roots  to  above 
ground  growth. 

A  deficiency  of  phosphoric  acid  in  soil  otherwise  sufficiently  manured 
reduced  the  yield  of  barley  most,  then  oats,  buckwheat,  and  mustard. 
When  potassium  was  deficient,  barley  again  suffered  most,  then  oats 
and  mustard,  and  lastly  buckwheat. 

Whilst  the  buckwheat,  which  remained  green  to  the  fourth  period, 
continued  to  take  up  the  different  nutrients  to  the  end,  the  oats, 
barley,  and  mustard  showed  losses  of  nitrogen,  potassium,  and 
phosphoric  acid  at  the  final  period. 

The  relation  of  grain  to  straw  was  considerably  affected  by  the 
conditions  of  manuring.  In  the  case  of  barley,  a  low  relation  of 
grain  was  most  marked  when  potassium  was  deficient,  whilst  with 
oats,  deficiency  of  nitrogen  caused  the  greatest  reduction. 

N.  H.  J.  M. 

Amount  of  Nutrients  Utilised  by  Sugar-Beet  in  the  First 
Year  and  its  Relation  to  the  Amount  of  Sugar  in  the  Roots. 
Karl  Andrlik  and  Josef  Urban  {Zeitsch.  Zuckerind.  Bohm,  1908,  33, 
83—94.  Compare  ihid.y  1906,  31,  149;  1907,  32,  559).— The 
amount  of  phosphoric  acid  assimilated  by  sugar-beet  depends  on  the 
manuring  and  the  amount  present  in  the  .soil,  on  the  rainfall,  and  on 
the  seed.  With  a  yield  of  400  quintals  of  roots,  the  amount  of 
phosphoric  acid  taken  up  under  normal  conditions  varied  from  51 '7  to 
87 '8  kilos.,  whilst  in  a  dry  season  the  average  amount  was  486  kilos. 

The  amount  of  phosphoric  acid  required  to  produce  100  parts 
of  sugar  also  varies  according  to  nianurial  and  climatic  conditions. 
The  results  of  various  experiments  made  from  1902  to  1905  showed 
that  the  average  amount  is  0"97  part  of  P2O5,  the  amount  deposited 
in  the  roots  being  48*4%  of  the  total.  N.  H.  J.  M. 

Digestibility  of  Hay  from  Water  Meadows  as  Compared 
with  Ordinary  Hay.  Konuad  Fkiedlandkr  {Lmidw.  Versuchs-Stat., 
1908,  69,  245 — 258). — The  hay  from  water  niendow.s  is  characterised 
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by  a  high  percentage  of  mineral  matters  and  a  very  high  percentage 
of  crude  protein.  The  results  of  feeding  experiments  with  sheep 
showed  that  the  digestibility  of  the  crude  protein  is  distinctly  higher, 
and  of  the  true  protein  appreciably  higher,  than  in  the  case  of  ordinary 
hay.     The  latter  contains,  however,  a  higher  amount  of  carbohydrates. 

N.  H.  J.  M. 

Studies  on  the  Soils  of  the  Northern  Portion  of  the  Great 
Plains  Region  :  Nitrogen  and  Humus.  Frederick  J.  Alway 
and  Robert  S.  Trumbull  (Amer.  Chem.  «/.,  1908,  40,  147—149. 
Compax-e  Abstr.,  1907,  ii,  294). — Determinations  of  total  nitrogen, 
soluble  humus,  and  the  nitrogen  in  the  soluble  humus  in  nineteen 
compai-atively  heavy  soils  and  one  sandy  soil  from  Saskatchewan  and 
Alberta.  The  percentages  of  total  nitrogen  are  fairly  high  in  all 
the  soils  except  the  sand,  whilst  the  humus  is  rather  low,  although 
much  higher  than  in  the  arid  soils  of  California.  The  proportion  of 
the  total  nitrogen  present  in  the  form  of  humus  is  decidedly  low. 
The  percentage  of  nitrogen  in  the  humus  is  not  markedly  different 
from  that  of  soils  from  humid  regions. 

The  results  seem  to  indicate  that  the  surface  soils  of  the  semi-arid 
portions  of  Western  Canada  have  the  characteristics  of  humid  regions, 
whilst  the  sub-soils  show  the  peculiarities  of  other  arid  regions. 

N.  H.  J.  M. 

Isolation  of  Dihydroxystearic  Acid  from  Soils.  Oswald 
ScHREiNEK  and  Edmund  C.  Shorey  {J.  Amer.  Chem.  Soc,  1908,  38, 
1599 — 1607.  Compare  this  vol.,  ii,  889). — Four  out  of  six  more  or 
less  unfertile  soils  were  found  to  contain  dihydroxystearic  acid, 
identical  with  the  one  obtained  from  elaidic  acid  (Saytzeff,  Abstr., 
1886,  140).  The  soil  which  yielded  most  of  the  substance  was  a 
grey  silt  loam  from  Tennessee,  which  had  been  under  cultivation 
for  more  than  fifteen  years  chiefly  in  cotton.  The  soil  contains 
organic  matter  3"26,  and  nitrogen  0'16%.  The  amount  of  fairly  pure 
substance  obtained  from  1  kilo,  of  soil  was  about  0'05  gram;  the 
amount  actually  present  is  probably  far  greater. 

As  regards  the  toxicity  of  dihydroxystearic  acid,  experiments  with 
wheat  seedlings  show  that  as  little  as  20  parts  per  million  is  distinctly 
injurious  ;  100  parts  per  million  reduced  the  weight  to  53%,  whilst 
200  parts  per  million  (approximately  a  satm-ated  solution)  had 
about  the  same  effect.  Practically  the  same  results  were  obtained 
with  dihydroxystearic  acid,  prepared  from  elaidic  acid,  and  with 
the  isomeric  acid  from  oleic  acid,  the  weight  being  reduced  to 
about  half  of  that  in  the  control  experiment,  and  the  plants  being 
killed  in  twelve  to  fifteen  days. 

The  Takoma  soil  previously  examined  (loc.  cit.),  which  also  contains 
dihydi-oxystearic  acid,  seems  to  be  a  good  medium  for  fungi. 
Rootlets  of  oak  trees  growing  in  the  soil  were  found  to  be  infested 
with  mould,  and  when  freed  from  soil  yielded  small  quantities  of  the 
acid.  The  conclusion  is  drawn  that  the  dihydroxystearic  acid  is 
produced  by  the  moulds,  perhaps  by  the    decomposition  of  lecithins 

72—2 
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into  oleic  acid,  conversion  of  oleic  acid  by  nitrous  acid  into   elaidic 
acid,  and  oxidation  of  the  latter  by  enzymes  or  micro-organisms. 

N.  H.  J.  M. 

Ammonia  Question.  Paul  Ehrenberg  {Landw.  Versuchs-Stat., 
1908,  69,  259—294.  Compare  this  vol.,  ii,  60).— Experiments 
on  the  production  of  basic  and  acid  reactions  in  peaty  soil,  by 
application  of  nitrogen  in  tlie  form  of  potassium  or  sodium  nitrate 
and  ammonium  salt  respectively,  and  on  the  effect  of  the  reactions 
on  different  plants.  Experiments  were  also  made  in  which 
ammonium  sulphate  was  applied  both  with  and  without  calcium 
carbonate. 

As  an  example  of  the  effect  of  the  two  forms  of  nitrogen  (in 
absence  of  calcium  carbonate)  on  the  growth  of  plants  in  an  acid 
soil,  it  is  shown  that  maize,  sorghum,  barley,  and  white  mustard 
during  the  first  periods  of  growth  cause  the  acidity  of  the  soil  to  be 
neutralised  when  manured  with  nitrate,  and  then  produce  normal 
growth.  At  the  same  time,  the  assimilation  of  potassium  and  other 
bases  tends  to  maintain  the  change  of  reaction  within  certain  limits. 
The  same  plants,  manured  with  ammonium  sulphate,  were  able,  with 
the  exception  of  mustard,  to  make  a  start  under  the  conditions  of 
slight  soil  acidity,  but  after  reaching  a  certain  point  fell  oft",  owing  to 
the  increased  acidity  resulting  from  the  sulphuric  acid  of  the 
ammonium  salt.  Mustard  is  the  most  sensitive  to  ammonium  salts, 
and  maize  the  least  sensitive,  owing  probably  to  the  greater  amount 
of  soil  it  produces.  N.  H.  J.  M. 

Old  and  New  Nitrogenous  Fertilisers :  Calcium  Cyan- 
amide,  Calcium  Nitrate,  Ammonia  Sulphate,  and  Sodium 
Nitrate.  Vittorio  Nazaki  {Atti  R.  Accad.  Lincei,  11)08,  [v],  17, 
ii,  334 — 342). — The  author  has  investigated  the  influence  of  various 
factors  on  the  fertilising  value  of  calcium  cyanamide,  and  has  carried 
out  experiments  on  the  comparative  values  of  calcium  cyanamide, 
calcium  nitrate,  ammonium  sulphate,  and  sodium  nitrate  as  fertilisers. 
The  crop  used,  in  all  cases,  was  wheat. 

The  results  show  that  the  value  of  calcium  cyanamide  is  greatly 
enhanced  by  the  presence  in  the  soil  of  organic  matter  in  the  form  of 
stable  manure.  The  cyanamide  acts  most  beuelicially  at  about  20  cm. 
below  the  surface  of  the  soil,  and  at  a  depth  of  5  cm.  gives  much  less 
favourable  results  than  at  a  depth  of  35  cm.  The  best  fertiliser  to 
use  in  association  with  calcium  cyanamide  is  bone  superphosphate, 
partly  owing  to  the  fact  that  it  contains  a  certain  proportion  of 
readily  fermentable  matter,  which  serves  to  nourish  the  micro- 
organisms ;  also,  admixture  of  the  cyanamide  with  gypsum  gives 
better  results  than  admixture  with  lime,  owing  to  the  action  of  the 
calcium  sulphate  on  the  soil  constituents  containing  insoluble 
potassium  compounds,  and  to  its  stimulating  action  on  many  of  the 
lower  forms  of  plant  life.  On  treating  the  soil  with  equal  amounts 
of  nitrogen  in  the  form  of  the  various  fertilisers,  the  best  and 
approximately  identical  results  were  obtained  with  calcium  nitrate, 
ammonium  sidphate,  and  sodium  nitrate,  calcium  cyanamide  yielding 
a  considerably  inferior  crop.  T.  H.  P, 
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Danger  of  Employing  Salts  of  Arsenic  in  Agriculture, 
W.  Mestrezat  (/.  Pharm.  Chim.,  1908,  [vi],  28,  393— 397).— Wines 
manufactured  from  untreated  vines  are  found  to  contain  0'000005  to 
0"000008  gram  of  arsenic  per  litre,  whilst  those  from  vines  which 
have  been  cultivated  on  the  same  soil  and  in  the  same  manner  as  the 
preceding,  except  that  they  have  been  treated  three  times  with 
various  arsenical  preparations  (as  insecticides),  contain  0*000020  to 
0'000025  gram  of  arsenic  per  litre.  The  danger  from  this  cause  is 
accordingly  negligible.  Inappreciable  quantities  of  arsenic  are 
found  to  be  inhaled  by  workmen  who  have  to  prepare  the  arsenic  salts 
for  use,  whilst  the  quantities  settling  on  their  hands  and  faces 
(0*0007  to  0*0012  gram)  are  probably  innocuous.  E.  H. 
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New  Burette  Clamp.  Gustav  Muller  (Zeitsch.  angew.  Chem., 
1908,  21,  2318— 2319).— To  a  retort  stand  with  a  tripod  base  are 
fixed  one  or  moi-e  clamps  so  constructed  that  they  may  be  moved  and 
turned  both  horizontally  and  vertically.  Hence  it  is  immaterial 
whether  the  stand  is  perfectly  level,  for  the  burettes  may  be  always 
properly  adjusted. 

A  retort  stand  with  the  rod  fixed  in  the  centre  of  the  oblong  base 
may  also  be  used  ;  the  rod  should  consist  of  two  parts,  which  may  be 
unscrewed  if  desired.  The  base  is  provided  with  a  hole,  so  that  it 
may  be  attached  to  the  wall  ;  the  clamps  are  then  fixed  to  the  pro- 
truding rod.  From  the  rod  may  be  suspended  a  variety  of  laboratory 
sundries,  such  as  towels,  brushes,  etc.,  so  as  to  economise  space. 

L.  DE  K. 

Rapid  Method  of  Qualitative  Analysis.  W.  Branch  Pollard 
{Chem.  News,  1908,  98,  211).— One  part  of  the  finely-powdered 
substance  is  mixed  with  1  part  of  vaseline  and  5  parts  of  isodinm 
peroxide.  The  mixture  is  placed  on  a  thick  iron  plate,  or  in  the  cavity 
of  a  scorifying  mould,  and  ignited  by  means  of  a  match  or  a  Bunseu 
burner.  The  fused  mass  is  extracted  with  water,  and  both  the  soluble 
and  insoluble  matter  tested  as  usual.  Tlie  soluble  portion  contains,  in 
the  highest  state  of  oxidation,  those  elements  which  form  soluble  sodium 
salts  ;  the  insoluble  portion  contains  the  oxides  and  carbonates  of  the 
other  metallic  elements. 

A  special  test  should  be  made  for  mercury  and  sodium.  The  method 
is  more  particularly  suited  for  examining  ores  and  minerals  in  the 
field.  L.  DE  K. 

Detection  of  Hydrogen  Peroxide  in  Milk.  W.  Percy  Wilkinson 
and  Ernst  Pv.  C.  Peters  [Zeitsrh.  lYahr.  Gemtusm,.,  1908, 16,  .515-517). 
—The  reaction  described  by  Feder  (Abstr.,  1908,  ii,  318)  is  shown  by 
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the  authors'  experiments  to  depend  on  the  actual  quantities  of  hydrogen 
peroxide  and  formaldehyde  present,  and  also  on  the  proportion  of  these 
two  substances  to  each  other.  The  strongest  reaction  is  obtained  when 
from  0-004  to  0-013%  of  formaldehyde  and  about  0-005%  of  hydrogen 
peroxide  are  present  in  the  milk.  If  the  amount  of  hydrogen  peroxide 
is  increased  to  0-5%,  a  coloration  is  not  obtained.  Ferric  salts,  nitrates, 
etc.,  also  influence  the  reaction,  so  that  a  positive  reaction  is  not  a 
definite  proof  of  the  presence  of  hydrogen  peroxide.  The  test  propo.sed 
by  the  authors  (Abstr.,  1908,  ii,  907)  for  distinguisliiug  between  raw 
and  heated  milk  may  be  applied  conversely  to  the  detection  of  hydi'ogen 
peroxide ;  it  is  not  affected  by  the  presence  of  nitrates  or  ferric  salts. 

W.  P.  S. 

Pringsheim's  Method  for  Estimating  Chlorine,  Bromine,  and 
Iodine  in  Organic  Compounds.  Erik  J.  Virgin  (Arkiv  Kem.  Miyi. 
GeoL,  1908,  3,  No.  12,  1 — 6). — The  author  has  investigated  the  method 
proposed  by  Pringsheim  (compare  Abstr.,  1904,  ii,  146,  447  ;  1905,  ii, 
609)  for  estimating  halogens  in  organic  compounds  by  means  of 
sodium  peroxide. 

With  1  :  4-dichloronaphthalene  tetrachloride,  3  :  4-dichlorophen()l, 
and  jj-bromoaniline,  this  method  gives  low  results,  whilst  with  p-di- 
bromobenzene  and  iodoform  good  results  are  obtained. 

The  method  is  only  applicable  to  substances  which  burn  quietly 
with  the  sodium  peroxide,  and  give  no  smoke  or  flame  outside  the 
crucible.  As  it  is  impossible  to  tell  beforehand  if  this  will  be  the 
case,  and  as  there  is  no  definite  limit  between  quiet  and  vigorous 
combustion,  the  method  is  not  to  be  x'ecommended.  T.  H.  P. 

Kjeldahl's  Method.  Ernst  Salkowski  {Zeitsch.  physiol.  Chem., 
1908,  57,  523 — 526). —Some  practical  details  in  the  employment  of 
this  method  are  given  as  the  result  of  the  author's  experience.  Among 
other  points,  the  omission  of  the  addition  of  mercuric  oxide  is 
recommended.  W.  D.  H. 

Micro-chemical  Reactions  of  Arsenic  Applicable  to  Medico- 
Legal  Investigations.  Georges  DENicfcs  {Compt.  rend.,  1908,  147, 
596 — 597). — A  description  of  the  technique  is  given  for  identifying 
arsenic  by  microscopical  methods,  the  reagents  employed  being  silver 
nitrate  in  solutions  acidified  by  acetic  acid,  and  in  ammoniacal  solutions. 
The  reactions  are  carried  out  with  a  drop  of  arsenical  liquid,  which 
has  been  evaporated  to  dryness  with  certain  precautions,  on  an  object 
glass.  S.  B.  S. 

Mercurous  Nitrate  as  a  Microchemical  Reagent  for  Arsenic. 
Geoiuucs  Dknioks  {Compt.  rend.,  1908,  147,  744—745.  Compare 
preceding  abstract). — The  reagent  is  prepared  by  triturating  crystal- 
lised mercurous  nitrate  (10  grams)  with  nitric  acid  (D  1-39,  10  c.c.) 
and  adding  water  (100  c.c).  A  small  drop  of  the  solution  (in  nitric 
acid)  to  be  tested  is  evaporated  to  dryness  on  a  glass  plate  by  a  gentle 
heat,  and  the  residue  treated  with  a  drop  of  ammonia,  wluch  is  also 
evaporated.  To  the  residue,  when  quite  cold,  a  drop  of  the  mercurous 
reagent   of   a   volume  insulliciout    to    completely   cover    it   is    added. 
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After  two  minutes,  the  drop  of  reagent  is  spread  over  the  entire 
residue  by  means  of  a  very  finely-pointed  glass  rod^  care  being  taken 
not  to  scratch  the  glass  and  to  keep  the  rod  in  a  continuous  circular 
motion  for  20 — 30  turns.  After  another  two  minutes,  if  arsenic 
is  present,  examination  under  the  microscope  (magnifying  40 — 50 
or  100  diameters)  reveals  thick  macles  and  crystallites,  often  arranged 
in  a  double  fan-shape  and  coloured  brownish-yellow,  and  groups  of 
almost  coloui'less  tablets  with  rounded  ends.  When  the  residue 
is  very  small,  only  an  extremely  small  drop  (not  more  than  1 — 2  mm. 
diameter)  must  be  used.  The  test  can  only  be  effected  successfully 
by  exact  attention  to  all  the  above  details.  E.  H. 

Simplified  Apparatus  for  the  Estimation  of  Carbon  in  Iron. 
Theo.  Grzeschik  iChem.  Zeit.,  1908,  32,  1092). — An  improvement  of 
the  apparatus  generally  used.  Close  to  the  end  of  the  inner  tube  of 
the  condensing  arrangement  is  sealed  a  concave  disk,  on  which  is 
placed  the  sample,  and  when  the  condenser  is  placed  in  the  flask  the 
disc  should  dip  slightly  into  the  chromic  acid  mixture.  After  trans- 
mitting a  current  of  purified  air  and  connecting  the  apparatus  with 
the  train  of  absorbers,  heat  is  applied  with  a  small  flame,  and,  owing 
to  the  disc,  a  more  even  distribution  of  heat  is  effected.  Instead 
of  using  a  breakable  glass  tube  for  connecting  the  condenser  with  the 
water  supply,  an  indiarubber  tube  is  substituted.  The  distance 
between  the  condenser  and  flask  is  about  2  mm.  The  acid  rises  to  a 
considerable  height  in  the  tube,  but  there  is  no  danger  of  loss. 

L.  DE  K. 

A  Boat  Funnel.  H.  Stoltzenberg  {Zeitsch.  angew.  Chein.,  1908, 
21,  2271). — To  facilitate  filling  the  boat  used  for  combustions,  the 
author  describes  a  nickel  funnel  made  the  shape  and  length  of  the 
boat  and  having  a  narrow  slit  underneath.  This  funnel  is  supported 
over  the  boat,  which  stands  on  a  small  nickel  tray,  and  it  allows  of  the 
substance  being  evenly  distributed  along  the  boat  in  an  expeditious 
manner ;  if  overfilled,  the  substance  may  be  collected  from  the  nickel 
tray.  J.  V.  E. 

Apparatus  for  the  Estimation  of  Carbon  Dioxide,  etc. 
M.  Emmanuel  Pozzi-Escot  {Bull.  Assoc,  chim.  Sucr.  Dist.,  1908,  26, 
267 — 271). — The  piece  of  apparatus  described  consists  of  a  flat- 
bottomed  flask  provided  with  a  hollow  glass  stopper,  through  the 
centre  of  which  is  fused  the  stem  of  a  tapped  funnel ;  the  latter  serves 
as  a  reservoir  for  the  dilute  acid,  or  other  reagent,  used  in  the 
estimation.  A  narrow  glass  tube  extends  from  the  stopper  of  the 
bottle  to  the  top  of  the  funnel,  and  a  second  tube  leading  from  the 
stopper  serves  as  the  delivery  tube  of  the  apparatus.  The  top  of  the 
funnel  is  closed  by  means  of  a  stopper  provided  with  a  small  hole, 
which,  on  turning  the  stopper,  is  brought  opposite  a  similar  hole 
in  the  neck,  so  that  the  pressure  in  the  flask  may  be  equalised  when 
necessary.  The  apparatus  may  be  used  for  the  estimation  of  carbon 
dioxide  in  carbonates,  nitrogen  in  urea  and  ammonia  (by  using  the 
sodium  hypobromite  method),  and  in  the  analysis  of  hydrogen 
peroxide,  persulphates,  etc.  W.  P.  S. 
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Separation  of  the  Alkali  Metals  in  the  Electrolytic  "Way. 
Jacob  S.  Goldbaum  and  Edgar  F.  Smith  {J,  Amer.  Chem.  Soc,  1908, 
30,  1705— 1711).— In  earlier  papers  (Abstr.,  1907,  ii,  574,  988),  it 
has  been  shown  that  halide  salts  of  various  metals,  and  particularly 
those  of  the  alkalis  and  alkaliue  earths,  can  be  readily  analysed  electro- 
Ijtically  with  the  aid  of  a  mercury  cathode  and  a  rotating  silver 
anode.  Results  aie  now  recorded  which  have  been  obtained  with 
ammonium  chloride,  bromide,  and  thiocyanate,  and  the  chlorides  of 
csesium,  rubidium,  lithium,  and  wiiich  prove  the  accuracy  of  the 
method. 

An  account  is  given  ol  experiments  on  the  sepiration  of  the  alkali 
metals.  Freudenberg  (Abstr.,  1893,  ii,  506)  has  shown  that  trust- 
worthy separations  of  metals  may  be  obtained  by  arranging  the 
pres.'-ure  so  that  it  exceeds  the  polarisation  value  of  one  metal  and 
continues  below  that  of  the  other.  Working  on  this  princi[>le, 
separations  of  sodium  from  potassium,  ammonium,  caesium,  rubidium, 
and  lithium,  of  potassium  from  rubidium,  caesium,  and  lithium,  of 
caesium  from  rubidium,  and  of  lithium  from  rubidium  and  caesium, 
have  been  successfully  effected.  The  decomposition  values  of 
potassium  and  ammonium  salts  are  so  near  to  one  another  that 
these  elements  could  not  be  separated. 

It  is  suggested  that  this  method  of  separation  may  prove  useful  in 
the  estimation  of  small  quantities  of  the  alkali  metals  which  occur  in 
silicates.  E.  G. 

Volumetric  Alkalimetric  Method  for  Determining  Alkaline 
Earths  in  Manures  and  Soils.  Otto  Foerster  {Landw.  Versnchs- 
Stat.,  1908,  69,  235 — 243). — The  substance  (4—5  g)ams  oF  quicklime 
or  8 — 10  grams  of  carbonate)  is  heated  with  A^-hydrochloric  acid 
(200—250  c.e.)  in  a  100  or  500  c.c.  measuring  flask  for  half  an  hour, 
then  filled  to  the  mark,  and  the  whole  filtered.  A  poition  of  the 
filtrate  (100  c.c),  after  adding  the  indicator,  is  treated  with  A72  sodium 
hydroxide  until  the  colour  changes,  then  with  1 — 2  c.c.  of  Nj'I  acid, 
and  boiled  for  a  few  minutes.  When  there  is  no,  or  only  slight,  pre- 
cipitation of  sesquioxides,  the  solution  may  be  at  once  titrated  back 
with  Nj2  alkali,  and  the  number  of  c.c.  used  .-idded  to  the  number 
previously  obtained.  It  is,  however,  usually  advisable  to  dilute  the 
cooled  solution  to  200  c.c.  with  water  free  from  carbon  dioxide  and, 
after  filtering,  to  titrate  100  c.c. 

The  aftproxiiuate  neutralisation  of  the  acid  solution  is  very  desirable, 
as  in  this  way  most  of  the  sesquioxides  are  separated.  There  must, 
however,  always  be  an  excess  of  acid  so  as  to  avoid  the  precipitation 
of  calcium  hydroxitle. 

It  is  pointed  out  tliat  calcium  silicates,  owing  to  the  readiness  with 
which  tliey  are  decomposed,  are  practically  basic  compounds.  Calcium, 
in  the  fuim  of  hydrated  silicate  (or  even  after  being  ignited  for  half 
an  hour),  can  be  determiried  by  the  above  method.  N.  H.  J.  M. 

Volhard's  Copper  Titration.  Otto  Kuiin  {Chem.  Zeit.,  1908,32, 
105G — 1057). — Tlie  author  agrees  with  Theodor  (this  vol.,  ii,  898)  that 
Volhard's  proce.-s  gives  very  satisfactory  results.     Ho  has,  however, 
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introduced  a  slight  modification  so  as  to  avoid  the  harmful  influence  of 
free  nitric  acid,  which  has  a  solvent  action  on  the  copper  thiocyanate 
precipitate. 

The  solution  of  the  alloy  in  nitric  acid  is  mixed  with  ammonia  until 
a  permanent  precipitate  has  formed,  which  is  then  redissolved  by 
adding  a  decided  excess  of  sulphurous  acid ;  the  solution  is  then  heated 
to  boiling,  and  precipitated  with  ammonium  thiocyanate,  the  excess  of 
wliich  is  estimated  in  the  filti'ate  with  silver  solution  as  usual.  The 
nitric  acid  may,  of  course,  be  expelled  completely  by  evaporating  with 
sulphuric  acid,  but  this  would  render  the  course  somewhat  more  com- 
plicated. L.  DE  K. 

Volumetric  Estimation  of  Mercury  by  means  of  the  Thio- 
cyanate, lodometric,  and  Acidimetric  Processes.  Erwin  Eupp 
{Ghem.  Zeit.,  1908, 32, 1077 — 1079). — Thiocyanate  Process. — Thesolution, 
which  must  contain  the  mercury  as  mercuric  nitrate  or  sulphate  and  be 
absolutely  free  fi-om  mercurous  nitrate,  also  from  chlorine  and  nitrous 
acid,  is  titrated  with  NjlO  ammonium  thiocyanate,  using  2  c.c.  of  10% 
iron-alum  solution  as  indicator;  1  c.c.  of  thiocyanate  =  0"01  gram  of 
mercury.  When  the  solution  has  been  prepared  by  dissolving  mercury 
in  nitric  acid,  the  oxidation  is  conveniently  completed  with  potassium 
permanganate,  the  excess  of  which  is  then  removed  with  a  pinch  of 
ferrous  sulphate. 

lodometric  Process. — Twenty-five  to  fifty  c.c.  of  the  solution,  con- 
taining about  0"1 — 0*25  gram  of  the  salt,  are  mixed  in  a  stoppered 
flask  with  1 — 2  grams  of  potassium  iodide,  10 — 20  c.c.  of  10%  potassium 
hydroxide  are  added,  and  then  3  c.c.  of  40%  formaldehyde  diluted  with 
10  c.c.  of  water.  After  shaking  for  two  minutes,  10  c.c.  of  glacial 
acetic  acid  are  added,  and  then  25  c.c.  of  iV^/10  iodine.  When  all 
traces  of  metallic  mercury  have  disappeared,  the  excess  of  iodine  is 
titrated  with  NjlQ  thiosulphate  ;  no  indicator  is  wanted.  One  c.c.  of 
iodine  solution  =  O'Ol  gram  of  mercury. 

Acidimetric  Process. — This  is  based  on  the  strong  affinity  of  mercury 
for  cyanogen.  The  mercury  should  be  present  as  chloride,  which  may 
be  effected,  if  necessary,  by  addition  of  1  gram  of  potassium  chloride  ; 
any  free  acid  is  carefully  neutralised  with  potassium  hydroxide,  using 
phenolphthalein  as  indicator,  and  20  c.c.  of  Nfi  potassium  cyanide  are 
added.  The  excess  of  cyanide  is  then  titrated  with  iV/2  hydrochloric 
acid,  using  methyl-orange  as  indicator;  2  mols  of  cyanide  =  1  at.  of 
mercury.  The  titration  may  also  be  performed  by  simply  adding  the 
cyanide  solution  until  the  liquid  turns  pink. 

Notwithstanding  the  great  stability  of  the  cyanide,  it  is  completely 
decomposed  by  potassium  iodide  with  formation  of  potassium  cyanide, 
which  may  then  be  titrated  with  iY/2  hydrochloric  acid.  Mercuric 
oxide  may  also  be  titrated  with  acid  in  presence  of  potassium  iodide, 
from  which  it  liberates  the  hydroxide.  Instead  of  standardising  the 
cyanide  with  iV/2  acid,  it  may  be  also  checked  against  a  solution  of 
mercuric  chloride  of  known  strength.  -Li'  de  H. 

Volumetric  Estimation  of  Mercuric  Oxide.  Erwix  Rupp 
and  W.   F.  Schirmer  {Pharvi.  Zeit.,  1908,  53,  928).— Mercuric  oxide 
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cannot  be  estimated  by  dissolving  in  hydrochloric  acid  and  titrating 
the  excess  of  this  with  alkali ;  but  it  may  be  titrated  by  dissolving 
about  0"25  gram  in  10 — 20  c.c.  of  water  containing  2 — 3  grams  of 
potassium  iodide,  and  titrating  with  JV/IO  hydrochloric  acid,  using 
methyl-orange  as  indicator.  Heating  on  the  water-bath  promotes 
the  solution  of  the  oxide. 

Another  plan  is  to  boil  0*25  gram  of  the  oxide  with  50  c.c.  of 
water  and  2  grams  of  mercuric  cyanide.  When  all  is  dissolved, 
1  gram  of  salt  is  added,  and  when  cold  the  solution  is  titrated  with 
i\^/10  hydrochloric  acid,  Uoing  methyl-orange  as  indicator. 

The  process  may  be  employed  for  the  testing  of  ointments.  Two 
grams  of  the  sample  are  boiled  with  2  grams  of  mercuric  cyanide  and 
50  c.c.  of  water  until  all  the  oxide  has  dissolved,  1  gram  of  salt  is 
added,  and  the  solution  titrated  with  JV/IO  acid.  On  account  of  a 
slight  saponification  taking  place,  owing  to  the  liberation  of  potassium 
hydroxide,  the  potassium  iodide  process  is  unsuitable  for  the  testing 
of  fatty  ointments.  L.  de  K. 

Estimation  of  Manganese  by  means  of  Potassium  Ferri- 
cyanide.  Hermann  Bollenbach  and  E.  Luchmann  (Chem.  Zeit., 
1908,  32,  1101—1102,  1114— 1115).— The  solution,  which  must  be 
free  from  metals  precipitable  by  hydrogen  sulphide,  and  also  from 
ferrous  iron,  cobalt,  nickel,  chromium,  and  reducing  substances,  is 
mixed  with  an  excess  of  potassium  ferricyanide.  A  decided  excess  of 
aqueous  sodium  hydroxide  is  added,  and  the  manganese  dioxide  is 
collected  and  washed  with  hot  water.  The  filtrate  is  acidified  with 
excess  of  dilute  sulphuric  acid,  and  the  potassium  ferrocyanide  formed 
in  the  reaction  titrated  with  permanganate  as  usual.  Two  mols.  of 
ferrocyanide  =  1  at.  of  manganese. 

In  presence  of  ferrous  iron,  an  aliquot  part  of  the  solution  should 
be  titrated  with  permanganate,  and  an  allowance  should  be  made. 

L.  DE  K. 

New  Method  of  Attacking  Ferro-compounds,  particularly 
Ferro-eilicon.  Paul  Nicolardot  (Gompt.  rend.,  1908,  147, 
676  —  678). — In  decomposing  ferro-silicon  by  chlorine  at  a  red  heat, 
it  is  impossible  to  retain  all  the  silicon  chloride.  The  author  finds 
that  ferro-silicon  is  completely  decomposed  by  heating  with  com- 
mercial sulphur  chloride  at  70°  for  three  minutes.  •  Ferro-titanium  is 
somewhat  less  easily  decomposed,  whilst  feri'o-chroniium  requires  a 
temperature  above  120°.  The  process  is  carried  out  in  a  250  c.c. 
flask,  closed  by  a  small  graduated  dropping  funnel  of  special  shape. 
The  apparatus  is  evacuated,  and  exactly  2  c.c.  of  sulphur  chloride 
cautiously  introduced.  On  completion  of  the  action  which  is  started 
by  heating,  a  few  drops  of  ammonia  solution  are  introduced,  and  the 
flask  is  filled  up  with  water  as  it  gradually  cools.  The  products  are 
estimated  in  the  usuul  way.  R.  J.  C. 

Separation  of  Tungetic  Acid  from  Silica.  Pai;l  Nicolardot 
(Compt.  rend.,  1908,  147,  795 — 7i>7). — This  sopanition  is  most  readily 
effected  by  heating  the  mixtui'e  at  500°  in   a   cuncnt  of  air  charged 
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with  chloroform  vapour,  which,  unlike  carbon  tetrachloride,  does  not 
give  a  deposit  of  carbon  at  this  temperature.  The  tungsten  is  thus 
removed  as  a  mixture  of  oxychlorides,  W.  0.  W. 

Reduction  of  Stannic  Oxide.  David  B.  Dott  {Pharm.  J., 
1908,  81,  585). — When  stannic  oxide  (0-15  gram)  is  heated  with  hypo- 
phosphorous  acid  (0-5  gram)  over  a  Buusen  flame  during  thirty  minutes, 
it  is  converted  into  stannous  phosphate  or  pyrophosphate,  which  is 
readily  soluble  in  warm  hydrochloric  acid.  Silica  remains  unaffected 
by  this  treatment,  and,  if  present,  can  be  filtered  from  the  hydrochloric 
acid  solution  of  the  tin.  T.  A.  H. 

Physico-chemical  Analysis  of  Mineral  Water.  Ernst  Hintz 
and  Leo  Grunhut  {Zeitsch.  angew.  Chem.,  1908,  21,  2359 — 2368. 
Compare  ibid.,  1903,  16,  842). — A  mathematical  paper  comprising 
a  reply  to  Roloff's  criticism  of  the  formulae  used  by  the  authors 
for  calculating  the  middle  dissociation  value  from  the  specific 
conductivity.  The  formulae  used  by  Eoloff  are  deduced  and  shown 
to  be  only  applicable  in  special  cases,  and  a  complete  deriva- 
tion of  the  authors'  formula  is  given  for  the  first  time.  Roloff's 
assumptions  respecting  the  calculation  of  the  freezing  point  are  dis- 
cussed, and  examples  given  showing  an  error  of  +  5  "8%  from  the 
observed  values  when  use  is  made  of  his  mode  of  calculation. 

J.  V.  E. 

Assay  of  Turpentine  and  Estimation  of  Mineral  Oil  in  Rosin 
Spirit.  R,  Adax  {Bull.  &'oc.  chim.  Belg.,  1908,  22,  389—396).— 
Hei  zfeld's  sulphuric  acid  process  is  quite  untrustworthy  for  the  detection 
of  petroleum  products  in  turpentine  or  rosin  spirit,  but  Burton's  nitric 
acid  method  gives  satisfactory  results  provided  the  temperature  is 
lowered  to  —  10°.  Some  samples,  although  pure,  may  still  give  1 — 2% 
of  insoluble  oils. 

Petroleum  in  turpentine  or  i"osin  spirit  may  also  be  detected  by 
collecting  the  distillate  passing  over  between  120 — 150°.  In  the 
absence  of  petroleum,  the  fraction  is  miscible  in  all  proportions  with 
aniline  or  acetic  anhydride. 

Pure  turpentine  should  practically  distil  over  at  162°.  In  the  case 
of  rosin  spirit,  the  bulk  of  the  distillate  collects  between  165 — 175°,  and 
the  distillation  is  not  quite  finished  even  at  180°.  This  fact  facilitates 
its  detection  in  mixtures.  It  may  be  also  identified  by  Grimaldi's  test 
with  tin  and  hydrochloric  acid,  which  gives  a  green  coloration,  and  also 
by  its  odour.  L.  de  K. 

Estimation  of  Essential  Oils  in  Spices.  R.  Reich  {Zeitsch. 
Nahr.  Genussm.,  1908,  16,  497— 509).— The  method  described  by 
Mann  (Abstr.,  1902,  ii,  432)  gives  trustworthy  results  if  the  point 
at  which  the  solvent  has  been  removed  completely  can  be  exactly 
determined,  and  for  this  purpose  the  author  recommends  the  following 
modification  as  giving  the  best  result.  The  solution  of  the  ethereal 
oil  in  ether,  or  pentane,  is  placed  in  the  evaporation  flask,  and  the 
solvent  is  evaporated  almost  completely.     A  few  drops  of  isopropyl 
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chloride  are  then  added  to  the  flask,  aud  the  drying  is  continued  until 
the  current  of  air  and  other  gases  issuing  from  the  platinum  jet  no 
longer  gives  a  green  flame  when  allowed  to  impinge  against  a  heated 
copper  gauze.  The  method  is  trustworthy  for  estimations  of  essential 
oils  of  cinnamon,  cassia,  cloves,  peppermint,  aniseed,  thyme,  ginger,  and 
camphor,  but  cannot  be  used  in  the  case  of  oils  of  carraway,  lemon, 
eucalyptus,  and  turpentine,  as  these  contain  extremely  volatile 
substances.  W.  P.  S. 

Detection  of  Small  Quantities  of  Methyl  Alcohol  in  the 
Presence  of  Ethyl  Alcohol.  Leonhardt  E.  Hinkel  {Analyst, 
1908,  33,  417— 419).— The  following  method,  in  which  the  alcohols 
are  oxidised  to  their  corresponding  aldehydes,  and  the  formaldehyde 
then  detected  by  means  of  morphine  hydrochloride,  is  stated  to  be 
capable  of  detecting  the  presence  of  methyl  alcohol  in  ethyl  alcohol 
when  the  proportion  of  the  former  alcohol  is  not  less  than  5%.  One 
c.c.  of  the  mixed  alcohols  is  placed  in  a  small  distilling  flask,  and  the 
oxidising  agent  is  added.  If  ammonium  persulphate  is  used,  0'8  gram 
of  the  salt  is  added,  followed  by  3  c.c.  of  dilute  sulphuric  acid  (1:5^  ; 
or  in  the  case  of  potassium  dichromate,  1*5  grams  of  the  salt  and 
1"5  grams  of  pure  sulphuric  acid  are  employed.  In  both  cases,  the 
mixture  is  diluted  with  water  to  20  c.c.  and  distilled,  the  distillate 
being  collected  in  test-tubes  in  five  separate  portions  of  2  c.c.  each. 
The  first  two  portions,  which  will  contain  all  the  acetaldehyde,  are 
rejected;  to  each  of  the  remaining  portions  are  added  a  few  drops  of 
0*5%  morphine  hydrochloride  solution,  and  concentrated  sulphuric 
acid  is  run  into  each  tube  so  as  to  form  a  layer  at  the  bottom.  In 
the  presence  of  formaldehyde  (resulting  from  the  oxidation  of  the 
metliyl  alcohol),  a  violet  ring  will  be  formed  at  the  junction  of  the 
two  liquids.  Pure  ethyl  alcohol  always  yields  a  trace  of  formaldehyde 
on  oxidation,  but  the  reaction  obtained  when  5%  of  methyl  alcohol  is 
present  cannot  be  confused  with  the  coloration  due  to  the  ethyl 
alcohol.  W.  P.  S. 

Apparatus  for  Polarising  at  87°.  Albert  P.  Sy  {J.  Amer. 
Chem.  Soc,  1908,  30,  1790— 1791).— Apparatus  is  described  for 
determining  the  rotatory  power  of  sugar  solutions  at  87°.  It  con- 
sists essentially  of  a  jacketed  polariscopo  tube  heated  by  means  of  a 
current  of  water  from  an  instantaneous  water  heater.  For  details, 
the  description  and  diagram  in  the  original  must  be  consulted. 

E.  G. 

Influence  of  Clarification  with  Lead  Acetate  on  the 
Estimation  of  Invert  Sugar.  O.  Schrefki.p  (Zeitsch.  Ver.  deut. 
Zuckerind,  1908,  634,  947 — 95(5).  —  It  has  been  shown  by  Prinsen- 
Geerligs  (this  vol.,  ii,  991)  and  others  that,  under  certain  conditions, 
loevulose  and,  in  less  degree,  dextro.so  arc;  partly  proci  pita  ted  from 
their  aqueous  solutions  by  basic  lead  acetate.  The  author  has  carried 
out  experiments  to  ascertain  whether  the  use  of  this  reagent  for 
clarifying  solutions  of  commercial  sugar  ja-odvu-ts  interferes  with  the 
estimation   of  invert  sugar  l>y   the   reduclion   nl"    Fehling's  solution. 
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The  results  show  that  the  reducing  power  of  invert  sugar  may  b© 
lowered  by  basic  lead  acetate,  this  being  especially  the  case  with  low 
products  and  with  high  contents  of  invert  sugar.  When  neutral 
lead  acetate  is  employed,  there  is,  however,  little  danger  of  low  results 
being  obtained.  T.  H.  P. 

Optically  Active  Non-saccharine  Substances  in  Sugar  Beet 
which  are  Eliminated  by  the  Action  of  Lime  in  the  Purifica- 
tion of  the  Sap,  and  their  Polarimetric  Estimation.  Pranz 
Herles  (Zeitsch.  Zuckerind.  Bohm.,  1908,  33,  94 — 98). — Polarimetric 
determinations  in  beet  juice  before  and  after  boiling  with  lime 
generally  resulted  in  lower  figures  after  treatment  with  lime.  The 
differences  varied  between  0'0%  and  0*4%.  Beet  juice  therefore 
contains,  as  a  rule,  some  optically  active  non-sugar  which  is  either 
precipitated  or  destroyed  by  the  lime  employed  during  the  process  of 
purification.  N.  H.  J.  M. 

Colour  Reactions  of  the  Carbohydrates  Based  on  the 
Formation  of  Furfuraldehyde  from  them.  Reactions  with 
Indole  and  Carbazole.  C.  Fleig  (/,  Pharin.  Chim.,  1908,  [vi],  28, 
385 — 392). — -When  0-5  c.c.  of  a  dilute  solution  of  sucrose  or  other 
carbohydrate  (many  proteins  also  react)  is  treated  with  3 — 4  c.c. 
of  pure  hydrochloric  acid,  the  mixture  boiled  momentarily  (if  any 
colorat  on  is  thereby  produced  the  carbohydrate  solution  should  be 
diluted  and  less  of  it  used),  and  3 — 4  drops  of  a  0-1%  alcoholic 
sohition  of  indole  added,  a  yellow-orange  or  reddish-orange  coloration  is 
produced.  One  to  two  drops  of  a  0-01%  solution  of  sucrose  diluted  to 
0-5  c.c.  will  give  this  reaction.  Most  of  the  sugars,  starches, 
dextrins,  glucosides,  etc.,  react,  but  the  polybasic  alcohols,  sorbitol, 
dulcitol,  etc.,  are  inactive.  If  sulphuric  acid  is  used  in  place  of 
hydrochloric  acid,  a  blank  experiment  containing  no  carbohydrate 
mubt  be  made  for  comparison.  The  reaction  with  carbazole  (which  is 
given  by  the  same  substances  as  give  the  indole  reaction)  is  obtained 
by  adding  1 — 2  drops  of  a  saturated  alcoholic  solution  of  carbazole 
and  1  c.c.  of  pure  sulphuric  acid  to  O'S  c.c.  of  the  carbohydiate 
solution,  when  a  reddish-violet  ring  is  formed  at  the  junction  of  the 
two  liquids.  A  blank  experiment  is  necessary  ahso  in  this  case,  since 
at  certain  temperatures  carbazole  and  sulphuric  acid  react,  giving  red 
or  violet  colorations.  E.  H. 

Polarimetric  Estimation  of  Starch.  Carl  J.  Tintner  {Zeitsch. 
Nahr.  Genussm.,  1908,  16,  509— 512).— Sulphuric  acid  may  be  used  in 
place  of  hydrochloric  acid  in  the  method  described  previously  by  the 
author  (Abstr.,  1907,  ii,  823).  2-5  Grams  of  the  finely-ground  flour 
ate  mixed  in  a  mortar  with  10  c.c,  of  water  and  20  c.c.  of  sulphuric 
acid,  D  1-7  (77%);  at  the  end  of  twenty-five  minutes  the  mass  is 
washed  into  a  lUO  c.c.  flask  by  the  aid  of  dilute  sulphuric  acid  (1:3), 
5  c.c.  of  8%  phospliotungstic  acid  solution  are  added,  and  the  process 
then  continued  as  described  {loc.  cit.).  When  sulphuric  acid  is  used, 
barley  starch  has  [a]^  191-7°,  and  this  value  differs  for  each  kind  of 
starch.  Unless  the  value  be  determined  for  each  starch,  the 
hydrochloric  acid  method  is  to  be  preferred,  as,  iu  this  case,  the  value 
is  fairly  constant.  W.  P.  o. 
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Estimation  of  Tartaric  Acid  in  Wines  by  Evaporation. 
W.  Mestrezat  {Ann.  Chim.  anal,  1908,  13,  433— 436).— The 
evaporation  method  proposed  by  Pasteur  and  modified  by  Reboul  is 
considered  to  be  more  trustworthy  than  the  official  (French)  method 
for  the  estimation  of  tartaric  acid  in  wines.  The  following  way  of 
carrying  out  the  estimation  is  recommended  :  50  c.c.  of  the  wine  are 
evaporated  to  such  an  extent  that  the  residue,  when  cold,  is  semi- 
fluid. After  the  lapse  of  five  days,  the  crystals  of  potassium  hydrogen 
tartrate  which  have  formed  are  washed  with  40%  alcohol  saturated 
previously  with  potassium  hydrogen  tartrate,  and  are  then  titrated  in 
the  usual  manner,  W,  P.  S. 

Estimation  of  Malic  Acid.  M.  Emmanuel  Pozzi-Escot  {Bull. 
Assoc,  chim.  Sucr.  DisL,  1908,  26,  266— 267*).— It  is  pointed  out  by 
the  author  that  the  untrust worthiness  of  both  the  American  official 
method  and  the  process  described  by  Cowles  (Abstr.,  1908,  ii,  904) 
for  the  estimation  of  malic  acid  is  mainly  due  to  the  use  of 
precipitants  which  are  insoluble  in  alcohol,  and  that,  at  the  same 
time,  calcium  malate  is  appreciably  soluble  in  85%  alcohol.  Malic 
acid  is  best  precipitated  by  means  of  a  solution  of  barium  bromide  in 
96%  alcohol,  the  solution  being  rendered  slightly  ammoniacal  before 
use,  and  the  precipitation  made  in  the  presence  of  an  excess  of 
alcohol.  W.  P.  S. 

Detection  of  Benzoic  Acid  in  Butter.  Lucien  Robin  {Ann. 
Chim.  anal.,  1908,  13,  431 — 433). — The  author  modifies  the  method 
described  by  Halphen  (Ab.str.,  1908,  ii,  906)  in  order  to  prevent  the 
formation  of  an  emulsion  when  the  butter  is  extracted.  A  portion  of 
the  butter  is  melted  together  with  50  c.c.  of  water,  15  c.c.  of  alcohol, 
and  0"5  gi'am  of  sodium  hydrogen  carbonate ;  the  aqueous  portion 
is  then  separated,  acidified  with  sulphuric  acid,  heated,  and  filtered. 
The  filtrate  is  shaken  with  ether,  and  the  ethereal  Qxtract,  after  being 
washed  with  a  mixture  of  20  c.c.  of  water  and  5  c.c.  of  alcohol,  is 
shaken  with  25  c.c.  of  the  same  water-alcohol  mixture  to  which  has 
been  added  0"3  gram  of  sodium  hydrogen  carbonate.  The  aqueous 
portion,  containing  the  benzoic  acid  as  its  sodium  salt,  is  separated  and 
evaporated  to  dryness ;  the  residue  is  heated  with  5  c.c.  of  sulphuric 
acid  and  10  drops  of  fuming  nitric  acid  until  sulphuric  acid  fumes  are 
given  oi¥,  and  the  solution  is  then  poured  into  50  c.c.  of  cold  water. 
After  rendering  the  solution  ammoniacal,  a  few  drops  of  ammonium 
sulpliide  are  added,  when  an  orange-red  coloration  develops  rapidly 
if  the  butter  contains  benzoic  acid.  W.  P.  S. 

Colour  Reactions  of  Aromatic  Aldehydes  with  Phenols 
and  Various  Cyclic,  Heterocyclic,  and  Open-chain  Com- 
pounds. C.  Eleig  {JJull.  Soc.  chim.,  1908,  [iv],  3,  1038  —  1045).— 
When  an  acid  is  added  to  a  solution  of  an  aromatic  aldehyde  in 
alcohol  also  containing  one  of  a  variety  of  substances  of  which  the 
following  may  bo  mentioned  as  types,  phenol,  gallic  acid,  camphor, 
menthol,  aniline,  pyrrole,  indole,  mercaptan,  and  iwbutyl  alcohol,  a 
coloration,  usually  yellow,  orange,  red,  or  violet,  or  in  some  c^vses  a 
*  and  Bull.  Soc.  chim.  BcJg.,  1908,  22,  413—414. 
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play  of  colours,  is  produced.  The  acid  used  may  be  sulphuric, 
hydrochloric,  lactic,  or  a  mixture  of  the  last  two.  The  colours  given 
by  menthol  and  terpin  are  similar  to  those  yielded  by  cholesterols  and 
biliary  acids. 

The  aminophenols  yield  orange-red  colorations,  which  turn  yellow 
and  finally  disappear  on  addition  of  excess  of  acid.  With  alkalis 
they  also  change  to  yellow,  but  on  the  further  addition  of  acid-  in 
excess  become  red.  These  changes  are  explained  by  assuming  the 
existence  in  the  solution  of  a  tautomeric  substance  d ;  this,  on 
addition  of  sodium  hydroxide,  forms  a  product  Narf,  which  is  yellow  in 
presence  of  excess  of  alkali  and  red  in  presence  of  excess  of  acid. 

These  colour  reactions  can  be  applied  in  the  detection  of  free 
hydrochloric  acid  in  gastric  juice,  and  possibly  to  the  detection  of 
mineral  acids  in  adulterated  wines.  T.  A.  H. 

Colorimetric  Estimation  of  Benzaldehyde  in  Almond 
Extracts.  Alpheus  G.  Woodman  and  E.  F.  Lyfoiid  {J.  Amer.  Chem. 
Soc,  1908,  30,  1607 — 1611). — The  reagents  i-equired  are  magenta 
decolorised  by  sulphurous  acid  and  alcohol  free  from  aldehyde.  The 
former  is  prepared  by  dissolving  0*5  gram  of  magenta  in  100  c.c.  of 
water,  and  adding  a  solution  containing  20  gi'ams  of  sulphur  dioxide. 
When  decolorised,  the  solution  is  diluted  to  one  litre.  The  alcohol 
is  purified  by  distilling  over  silver  oxide.  To  the  distillate  are  added 
25  grams  of  w-phenylenediamine  hydrochloride  per  litre,  a  rapid 
current  of  air  is  drawn  through  the  solution  for  three  hours,  and  the 
alcohol  is  again  distilled,  the  first  100  c.c.  being  rejected.  The 
method  as  used  with  commercial  almond  extract  may  be  outlined  as 
follows  : 

Ten  grams  of  the  sample  are  diluted  to  50  c.c.  with  the  purified 
alcohol.  Of  this,  2  c.c.  are  placed  in  a  Hehner  cylinder  and  diluted 
with  alcohol  to  20  c.c.  Three  standard  solutions  are  made  up  by 
diluting  2,  4,  and  6  c.c.  of  benzaldehyde  solution  (alcohol  containing 
1  mg.  of  benzaldehyde  per  c.c.)  to  20  c.c.  and  placing  them  in 
similar  colorimeter  tubes.  The  tubes  are  then  placed  for  some 
time  in  water  at  15°,  and  to  the  contents  of  each  are  added  rapidly 
20  c.c.  of  the  magenta  reagent,  also  at  15°.  After  ten  minutes,  the 
unknown  sample  is  matched  with  the  nearest  standard  in  the  usual 
manner  by  withdrawing  part  of  either  liquid.  The  depth  of  colour 
is  proportional  to  the  amount  of  benzaldehyde  present.         L.  de  K. 

Detection  of  "  Saccharin "  (o-Benzoicsulphinide)  and 
other  Artificial  Sweetening  Materials  in  Beverages  and 
Foods.  Alberto  Bianchi  and  Ettore  Di  Nola  {Boll.  chim.  farm., 
1908,  47,  599—605.  Compare  this  vol.,  ii,  440).— The  authors 
give  the  following  modification  of  the  method  devised  by  Yilliers  and 
others  (compare  Abstr.,  1904,  ii,  599)  for  the  detection  of  o-benzoic- 
sulphinide  in  foods.  The  liquid,  or,  in  the  case  of  a  solid,  a  suitable 
liquid  extract,  is  freed  from  alcohol,  heated  to  boiling,  and  acidified 
with  about  20  drops  of  acetic  acid  per  100  c.c.  The  liquid  is  shaken, 
cooled,  and  mixed  with  about  10  c.c.  of  20%  lead  acetate  solution  per 
100  c.c.  After  half  an  hour,  the  excess  of  lead  is  precipitated  by 
means  of  a  solution  containing   10%  of  sodium  sulphate  and  10%  of 
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sodium  phosphate,  double  the  volume  of  lead  acetate  used  being 
always  sufficient.  The  filtered  liquid,  concentrated  to  70 — 80  c.c.  if 
necessary,  is  acidified  with  6—8  c.c.  of  dilute  sulphuric  acid  (1  :  3), 
and  shaken  in  a  separating  funnel  with  its  own  volume  of  a  mixture 
of  equal  parts  of  ether  and  benzene.  The  benzene-ethereal  extract 
is  then  slowly  evaporated  in  a  flat-bottomed  glass  dish.  The  residue 
is  tested  for  (1)  o-benzoicsulphinide  by  tasting,  and  by  fusion  with 
sodium  hydroxide  at  270°  ;  (2)  salicylic  acid  by  extracting  with  a 
small  quantity  of  alcohol,  diluting  the  alcoholic  solution,  and  adding 
ferric  chloride.  If  salicylic  acid  is  found,  it  must  be  destroyed  before 
the  residue  is  tested  fo--  o-benzoicsulphinide  (compare  Villiers,  etc., 
Abstr.,  1904,  ii,  599). 

The  above  method  also  serves  for  the  detection  of  the  ammonium 
("  sucramino  "),  sodium  ("sucrose"),  and  magnesium  derivatives  of 
o-benzoicsulphinide,  and  of  the  so-called  extract  of  sugar-cane,  which 
is  a  solution  of  o-benzoicsulphinide  in  glycerol. 

"Dulcine"  or  "sucrol"  (;>phenetolcarbamide)  may  be  detected 
by  treating  a  small  portion  of  the  residue  left  by  the  benzene-ethereal 
extract  (above)  with  silver  nitrate  (compare  Ruggeri,  Ann.  Lab. 
Centr.  Gahelle,  3,  143).  T,  H.  P. 

Microchemical  Studies.  A.  Bolland  {MonatsL,  1908,  29, 
965 — 994). — A  paper  dealing  with  the  microchemical  detection  of  the 
following  substances  :  methylamine,  dimethylamine,  trimethylamine, 
ethylamine,  diethylamine,  triethylamine,  propylamine,  amylamine, 
hexylamine,  neurine,  ethylenediamine,  pentamethylenediamine,  choline, 
betaine,  methylguauidine,  a-aminovaleric  acid,  parvoline,  pilocarpine, 
piperine,  coniiue,  conhydrine,  i//-conhydrine,  hyoscine,  cornutine, 
ergotinine,  colchicine,  emetine,  lobelliine,  solanine,  solanidine, 
chelidonine,  chelerythrine,  sanguinarine,  strophantin,  digitalin, 
picrotoxin,  and  santonin.  The  appearance,  crystallographic  and 
ofitical  properties  of  the  precipitates  obtained  on  treating  the  tartrates 
of  these  substances  with  various  reagents  are  described. 

The  refractive  indices  of  the  following  alkaloids,  determined  by 
the  immersion  method,  are  given :  solanine,  tolanidine,  colchicine, 
conhydrine,  i//-conhydrine,  and  ergotinine ;  also  of  the  tartrates  of 
moiphine,  thebaine,  quinine,  cinchonidine,  coniine,  nicotine,  hydrastine 
and  cocaine.  W.  H.  G. 

Colour  Reactions  of  Proteins.  C.  Fleig  {Ann.  Chim.  anal., 
1908,  13,  427 — 431). — The  following  colour  reactions  are  given  by 
the  proteins  which  contain  a  carbohydrate  group  in  their  molecule, 
namely,  ovalbumin,  ovoglobulin,  serum-albumin,  and  particularly  the 
glucoproteins  (mucin).  The  test  is  best  carried  out  by  mixing  a  few 
drops  of  a  20%  solution  of  the  reagent  with  a  dilute  solution  of  the 
protein  and  pouring  the  mixture  on  to  the  surface  of  a  little  concen- 
trated sulphuric  acid  contained  in  a  test-tube.  Orcinol,  catechol, 
pyrogallol,  phenol,  menthol,  camphor,  terpene,  carbazole,  thiophen, 
and  ()yrrole  give  red  colorations  ;  resorcinol  and  indole  blue,  and 
phloroglucinol,  reddish-brown.  W.  P.  S.  ^ 
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(Clark),  A.,  i,  124. 
oxidation  of  (Fournier),  A.,  i,  247. 
formation     of,    in    the    animal    body 
(Friedmann  ;  Dakin),  A.,  ii,  719  ; 
(Knoop),  a.,  ii,  720. 
formation     of,    from    aj3-unsaturated 
acids  by  perfusion  through  the  liver 
(Friedmann),  A.,ii,  719. 
formation   of,  in   the  liver   (Embden 

and  Marx),  A.,  ii,  515, 
estimation  of  (Heikel),  A.,  ii,  235. 
estimation  of,  in  urine  (Hart),  A.,  ii, 

783. 
and  acetoacetic  acid,  Folin's  method 
for  separating,  in  urine  (Hart),  A., 
ii,  742. 
Acetone  bases,  cyclic,  condensation  of, 
with  benzaldehyde  (Pauly  and  RlCH- 
ter),  a.,  i,  285, 


Acetonedicarboxylic    acid,   esters,    con- 
densation  of,    with   aldehydes   under 
the  influence  of  ammonia  and  amines 
(Petrenko-Kritschenko    and     Pe- 
troff),  a.,  i,  564. 
Acetonedi-methyl-  and  -ethyl-acetals,aa- 
o^ichloro-  (Woiil  and  Koppen),  A.,  i, 
942. 
Acetonehcmin  (Merunowicz  and  Zale- 
SKi),  A.,  i,  232. 
Dennstedt's   method  for   the  analysis 
of  (Zaleski),  a.,  ii,  132. 
Acetonitrile,      additive    compound    of, 
with      silicon      tetrabromide     (Rey- 
nolds), P.,  280. 
Acetonitrile,    amino-,    aromatic  deriva- 
tives,action  of  cyanogen  bromide  and 
of  bromine  on  (v.  Braun),  A. ,  i,  625. 
bromo-,  new  method  of  preparing,  and 
its  addition    to  tertiary    bases  and 
alkaloids  (v.  Braun),  A.,  i,  675. 
bromo-,  chloro-,  and  iodo-derivatives, 
preparation  of  (Steinkopf),  A.,  i, 
720. 
iodo-,  synthesis  of  (v.  Braun),  A.,  i, 

627. 
nitro-,  and  its  salts,  and  c^ibromonitro- 
(Steinkopf  and  Bohrmann),   A., 
i,  327. 
Acetonitriles,  arylsulphonated  (Troger 
and  Lindner),  A.,  i,  633. 
and  their   condensation  with  arom- 
atic   aldehydes    and    with   amyl 
nitrite     and      sodium     ethoxide 
(Troger  and  Prochnow),  A.,  i, 
798. 
Acetonylacetone,  condensation  of,  with 
nitromalonaldehyde  (Hale  and  Rob- 
ertson), A.,  i,  634. 
Acetonylacetone-jo-nitrophenylosazone 
(AuwERS   and    Hessenland),  A.,   i, 
552. 
Acetonylazoimide.     See  Triazoacetone. 
2-Acetonylphenol,     4-nitro-,     and     its 
methyl  and  ethyl  ethers  and  oxime, 
and  i-.G-dimtro-,  and  its  ethyl  ether 
(Hale  and  Robertson),  A.,  i,  634. 
Acetophenone,  reaction  of,  with  mercuric 
iodide  in  alkaline  solution  (Marsh 
and  Struthers),  P.,  267. 
fixation    of,    by    benzoylacrylic    acid 
(Bougault),  a.,  i,  796. 
Acetophenone,  bromo-»2 -nitro-,  prepara- 
tion of,     and    ?;i-nitro-,    acetate   of 
(Evans  and  Brooks),  A.,  i,  338. 
2:4-rfihydroxy-.  See  Resacetophenone. 
o-nitroso-  (Heller  and  Notzel),  A., 
i,  267. 
Acetophenonecarboxylic   acid,    reaction 

of,  with  aniline  (Meyer),  A.,  i,  26. 
Acetophenonephenylhydrazone,  p- 

amino-  (Weil)  A.,  i,  983. 
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Aceto-p-toluidide,  o-iodochloride  and  2- 

iodo-    (WiLLGERODT  and  Gartner), 

A.,  i,  876. 
Aceto-o-  and  -jj-toluidides,lialogen  deriva- 
tives (Manning  and  Di  Donato),  A., 

i,  826. 
Acetovanillone.     See  Apocynin. 
Acetoxaluric      acid,      potassium     salts 

(Behkend  and  Beer),  A.,  i,  840. 
Acetoxime,  influence  of  acids  and  alkalis 

on  the  velocity  of  formation  of  (  Barrett 

and  Lapworth),  T.,  85, 
Acetoxy-.      See  also   under  the   parent 

Substance. 
Acetoxyacetic  acid  {acetylglycollic  acid) 

(Nef),  a.,  i,  7. 
o-Acetoxybenzoic     acid     (acetylsalicylk 
acid),    anhydride    and    chloride   of 
(Farbenfabriken  VORM.  F.  Bayer 
&  Co.),  A.,  i,  984. 

brucine  and  cinchonine  salts,  and  their 
optical    activity    (Hilditch),     T., 
1391  ;  P.,   186. 
)3-Acetoxy-5cc. -butyl-iri-      and      -tctra- 

bromophenyl     acetate,     ^-a-c^ibromo- 

(ZiNCKE  and  Goldemann),  A.,  i,  781. 
Acetoxycarboxylic      acids,     hydrolytic 

tission  of  (Rath),  A.,  ii,  94. 
Acetoxydimethoxytriplienylcarbiiiyl 

ethyl  ether  (Heuzig),  A.,  i,  880. 
)8-Acetoxy-ketones,    constitution  of  the 

(Blaise),  A.,  i,  78. 
Aceto-wi-xylidide,    3:5:6-<ri-bromo-   and 

-chloro-  (Manning  and  di  Donato), 

A.,  i,  826. 
j[)-Acetoxypbenylarsonic    acid    and    its 

sodium  salt  (Barrgwcliff,   Pyman, 

and  Rkmfry),  T.,  1895. 
3-Acetoxyplienyl-2-methyliiapbtliaphen- 

azonium  salts  (Kehrmann  and  Stern), 

A.,  i,  221. 
Acetoxyphenylnaplitliapheiiazomum 

chhjrides,  3-  and  6-  (Keiiumann  and 

Stern),  A.,  i,  220. 
4-Acetoxysulphotritamc        acid,         2- 

liydroxy-,  ammonium  salt  (v.   LlEBlG 

and  Herb),  A.,  i,  450. 
2-Acetoxytolyl-5-arsonic    acid   and    its 

sodium   .salt  (Barrgwcliff,  Pyman, 

and  Kemfry),  T.,   1896. 
Acetyl-.  See  also  Acet-,  Aceto-,  Acetoxy-, 

ami  un(h'r  llie  parent  Substance. 
Acetyl  chloride  as  reagent  for  distinguish- 
ing between  enolicand  ketoiuc  modi- 
lications(MiciiAELandMURi'iiY),A., 
i,  949. 

iodo-   (AuDERiiALDEN   and    Guggen- 
heim), A.,  i,  886. 
Acetylacetone,  aetion   of  carbamide  on 
(HE  Haan),  A.,  i,  577. 

condensation  of,  with  o-  and  jo-nitro- 
benzyl  chlorides  (Mech),  A.,  i,  665. 


Acetylacetone,  alkaline- earth,  cadmium,         I 

mercuric,  and  zinc  derivatives  (Tana-         1 

tar  and  Kt'ROVSKi),  A.,  i,  502. 
Acetylacetonecarbamide    (Majima  and 

Kgbayaski),  a.,  i,  224. 
o-Acetyh'soaconitic    acid,     ethyl    ester, 

anilide  of  (Simonsen),  T.,  1031. 
Acetyl-rf-alanyl-glycine  and  its  chloride, 

-glycylglycine    and    its    ester,    and 

-glycyl-^ tyrosine  and  its  methyl  ester, 

chloi-o-  (Fischer),  A.,  i,  325. 
Acetyl-f?-alanyl-Z-tyrosine,  chloro- 

(Abderhalden  andHiRszowsKi),  a., 

i,  888. 
Acetylallanturic   acid  and  its  phenyl- 

hydrazone  and  reactions  (Behrend  and 

Beer),  A.,  i,  841. 
Acetylamino-.     See    under    the    parent 

Substance. 
Acetylanbydrometbylbaptigenetin 

(Gorter),  a.,  i,  98. 
Acetylanhydropurpurogallonecarb- 

oxylic  acid  (A.  G.  and  F.  M.  Perkin), 

T.,  1192  ;  P.,  149. 
Acetylaniline-^-sulphonic   acid,   amides 

of  (Gelmo),  a.,  i,  409. 
1-Acetylanilinobenzoxazole  (Young  and 

DuN.sTAN),  T.,   1055;  P.,  136. 
Acetylanthranil,    4-nitro-,    reaction  of, 

with    primary   amines    (Bogert    and 

Klaber),  a.,  i,  466. 
Acetylanthranilic  acid,  brucine  and  cin- 
chonine salts,  and  their  optical  activity 

(Hilditch),  T.,  1391  ;  P.,  186. 
Acetylation  (Law),  A.,  i,  321. 

of  aniino-groups,  acids  as  accelerators 
in  the  (Smith  and  Orton),T.,  1242  ; 
P.,   132. 
Acetylbenzyl     cyanides.     See     Acetyl- 

phenylacetonitriles. 
7-Acetylbutyric     acid     and     its    semi- 

carbazone    and    hydrate     (Haworth 

and  Pkrkin),  T.,  588. 
Acetylcatechol,  tu-nitro-,  preparation  of 

(Farbwerke  vorm.  Meister,  Lucius, 

&  IJiitJNiNG),  A.,  i,  655. 
3-AcetyIcatecliol,  amino-,  preparation  of 

(Fakhknfahrikkn  vorm.   F.   Bayer 

k  Co.),  A.,  i,  262.  V 

Acetylchloroxylose  (Ryan  and  Ebrill),       I 

A.,  i,  716.  * 

Acetyldiglucosamine  (Offer),  A.,  i,  99. 
Acetyldiglycinimide,   cliloro-  (Beroell 

and  Fkicl),  A.,  i,  140. 
Acetyldihydro-N-o/3-naphthazine       (Fis- 

CHKI!  and  SruATs),  A.,  i,  222. 
Acetyldimethylcarbamide,    cyano-,   and 

its  reactions  (Batm),  A.,  i,  253,  292. 
S-Acetyl-oa-dimethyl-"  valeric  acid  and 

its    etliyl    ester,     oxime,     and     semi- 

carbazone  (Rui-E  and  LlECHTENUAN), 

A.,  i,  390. 
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Acetyldiphenylmethane    and   its  oxime 
and      amino-     and     nitro-derivatives 
(Duval),  A.,  i,  277. 
a-Acetyl-ift-diphenylthiocarbamide    and 
the  action  of  caustic  alkali  and  of  heat 
on    (Dixon  and  Taylor),   T.,    690; 
P.,  74. 
Acetylene,     thermal    decomposition    of 
(BoxE  and  Coward),  T.,  1197  ;  P., 
167. 
action  of  sulphur  on  (Capelle),  A.,  i, 
201  ;  (Oechsner  DE  Coninck),  A., 
i,  750. 
condensation  product  from,  by  means 
of      the     dark     electric     discharge 
(Jovitschitsch),  a.,  i,  118. 
condensati  n  products,    absorption   of 
oxygen  by  (Losanitsch),  A.,  i,  846. 
di-  and  ieira-chlorides,  preparation  of 
(Tompkins),  A.,  i,  750  ;  (Lidholm), 
A.,  i,  933. 
copper    compound,      constitution    of 
(Scheiber  and  Flebbe),  A.,  i,  933. 
magnesium  bromide.      See  Magnesio- 

acetylene  bromide 
metallic  compounds  (Makowka),  A., 

i,  328. 
estimation    of    phosphorus,    sulphur, 
and  silicon  in  (Fraenckelj,  A.,  ii, 
9S3. 
Acetylene,  chloro-,   mercuric  derivative 
(HoFMANN   and  Kirmreuther),    A., 
i,  145. 
Acetylene  carbamide  and  its  tetra-acetyl 
derivative    (Biltz   and    Horrjuann), 
A.,  i,   62. 
Acetylenedicarboxylic    acid,    alkaloidal 
salts,      and     their     optical      activity 
(Hilditch),  T.,  706;  P.,  61. 
Acetylenic  acids,  formation  of  4-pyrone 
compounds    from    (RuHEMANN),    T., 
431,  1281  ;  P.,  52,  177. 
Acetyl-fW-erythronic  acid  (Nef),  A.,  i,  7. 
4-Acetyl-l-etliyl-A^-n/c^liexen-3-one 

(Blaise  and  Maire),  A.,  i,  391. 
A'-Acetylformanilideoxime,  cyano- 

(WiELAND  and  Gmelin),  A.,  i,  1013. 
AcetylglycoUic  acid.    See  Acetoxyacetic 

acid. 
Acetylketen   and   its  phenylhydrazoue- 
phenylhydrazide    (Chick   and    WiLS- 
MORE),  T.,  946:  P.,  100. 
1  - Acetylmethylaminoanthraquinone  and 
4-uitro-  (Fakbenfabriken  vorm.  F. 
Bayer  &  Co.),  A.,  i,  456. 
Acetylmethylcarbinol        {mcthylacctol), 
formation  ol,   in  the  acid  fermentation 
of  wines,   and   its   osazone  and  semi- 
carbazoue  (Pastl'reau),  A.,  ii,  136. 
4-Acetyl-l-metliyl-Ai-c2/cZohexene      and 
its  oxime  and  semicarbazone    (Wal- 
lace and  Evans),  A.,  i,  404. 


Acetylnarcotine    (Knoll   &   Co.),    A., 

i,  285. 
Acetylphenylacetonitrile,  o-,  »i-,  and^-, 

chloro-,    and  3-nitrochloro-  of  the  ^- 

compound  (Kunckell  and  Flos),  A., 

i,  890. 
Acetylphenylglycine,  o-chloro-,  and  its 

ethyl  ester  (Schwalbe,  Schulz,  and 

JocHHEiM),  A.,  i,  975. 
Acetylphenylhydrazine,     conditions    of 

formation  of  (Milrath),  A.,  i,  572. 
Acetylphosphamic     acid,    halogen    and 

halogen-nitro-tlerivatives     of    (Stein- 

KOPF,      Benedek,      GRtJNUPP,     and 

Kirchhoff),  a.,  i,  962. 
Acetylpiperone,  w-nitro-,  preparation  of 

(Farbwerke  voRM.  JNIeister,  Lucius, 

&  Brijning),  a.,  i,  655. 
a-Acetyl-7-propionyl-?i-butyric        acid, 

ethyl   ester,    anil   its   disemicarbazone 

(Blaise  and  Maire),  A.,  i,  391. 
Acetylsalicylic    acid.       See   o-Acetoxy- 

benzoic  acid. 
6-Acetyltoltiene,      3-£u-rfichloi-o-.        See 

o-Tolyl      chloromethyl      ketone,      5- 

chloro-. 
Acetyl- /-tryptophan,  chloro-   and  iodo- 

(Abderhalden  and  Baumann),    A., 

i,  932. 
Acetyltyrosine,       iodo-derivatives       of 

(Abdekhalden    and    Guggenheim), 

A.,  i,  887. 
Acetyl-/-tyrosine,  chloro-,  derivatives  of 

(Flscher),  a.,  i,  544. 
Acetyltyrosylglycine,    chloro-,    and  its 

derivatives  (Fischer),  A.,  i,  544. 
Acetyltyrosylgly  cyl-rf-  alanine,    chloro-, 

methyl    ester,    methyl    carbonate    of 

(Fischer),  A.,  i,  887. 
Acetyl-^/- valine,    chloro-   (Fischer  and 

Scheibler),  a.,  i,  957. 
Acetylveratrole,  amino-,  preparation  of 

(Farbenfabriken  vorm.    F.  Bayer 

&  Co.),  A.,  i,  262. 
Acetylveratrone,    cu-nitro-,     preparation 

of     (Farbwerke    vorm.     Meister, 

Lucius,  k  Brijning),  A.,  i,  655. 
Acetylyangonic      acid       and     lactone 

(Winzheimer),  a.,  i,  805. 
Acid,  CgHj,Oj„  from  the  action  of  calcium 
hydroxide  on  lactose  (Kiliani),  A., 
i,  716. 

C„HioOy,  and  its  salts,  from  the  action 
of  calcium  hydroxide  on  lactose 
(Kiliani),  A.,  i,  716. 

C^HgOj,  and  its  esters,  from  the  hydro- 
lysis of  ethyl  6-methyl-2-pyrone- 
3:5-dicarboxylate  (Simonsen),  T., 
1027. 

CgHgOj,,  and  its  derivatives,  from  pim- 
piuellin  (Herzog  and  Hancu),  A., 
i,  905. 
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Acid,    C9H]404,    from   the   oxidation   of 

l:l:5-triraethyl-A'*-cyclohexen-3-one 

(Crossley  and  Gilling),  P.,  130. 
C9Hi504N,    and   its   amide,    bromide, 

and  chloride,  from  biscyanomethyl- 

piperidium  bromide  (v.  Braun).  A., 

i,  608. 
CinHi402,    and    its   silver  salt,    from 

pinene  (Henderson  and  Heilbron), 

T.,  291  ;  P.,  31. 
C10H14O4,    fi'om  the  oxidation  of  4:5- 

dimethoxy-2-methylbenzaldehyde 

(Gattermann),  a.,  i.  34. 
CioHigOg,  and  its  chloride,   and  their 

broiuo-derivatives,       from      i^inene 

(Henderson  and  Heilbron),   T., 

290;  P.,  31. 
CjgHjgOQ  (two),  from  the  glycol  from 

camphene  (Milobendski),  A.,  i,  93. 
CigH^OoBr,  from  cyclohexeue-;i.-butyric 

acid   (Wallach,  Churchill,  and 

Rentschler),  a.,  i,  405. 
C11H10O5,     from      yangonol     (Winz- 

heimer),  a.,  i,  805. 
CjiHgOgN,   and  its   ethyl  ester,  from 

2-methylindole    and    ethyl   oxalate 

(Angeli  and  Marghetti),  A. ,  i,  207. 
C10HJ4O4,   from  turmeric   oil  (Rupe), 

A.,  i,  95. 
CjoHj^Oo,    from   turmeric  oil  (Rupe), 

A.,i,  95. 
Cio,H]g04,  H.jO,    and    its    salts,    from 

aldol  and  malonic  acid  in  quinoline 

(Riedel),  a.,  i,  501. 
C12H00O2,    from    dimethylcampholide 

(Komppa),  a.,  i,  353. 
C12H12O7S,    ammonium    and    barium 

salts,  from  the  action  of  ammonium 

sulphite  on  the  lactone  of  3-iodo- 

7-hydroxy-5-3:4-methylenedioxy- 

phenylvaleric  acid  (Bougault),  A., 

i,  538. 
Ci7Hifi04,    and    its    derivatives,   from 

rottlerin  (Herrmann),  A.,  i,  99. 
CjgH320,j,      from       triolein       ozonide 

(MoMNARi   and  Fknaroli),  A.,  i, 

849  ;    (MoLiNARi  and  Barosi),  A., 

i,  850. 
CiflHigOgN,  and  its  ethj^l  ester,   from 

the     oxidation     of     ethyl     2:6-di- 

phenylpiiieridono-3:5-dicarboxylate 

(Pktrknko-Kritsghenko  and 

Petrofk),  a.,  i,  565. 
CoiHa^Og,  and  its  salts,  from  the  acid, 

■'C2.r;H4oOfi(WiNi)AUs),  A.,  i,  728. 
C2.2H.i2Of,,  from  cholesterol  (Windaus), 

A.,  i,  728. 
C.23H4^,02,   from   olive   leaves  (Power 

andTuTiN),  T.,  894  ;  P.,  117. 
C26H4,|0(„  and  its  esters  and  salts,  from 

cholesterol  (WiNDAUs),  A.,  i,  264, 

728. 


Acid,  C.25H4g02,  and  its  ethyl  ester,  from 

olive  bark  (Power  and  Tutin),  T., 

907  ;  P.,  117. 
C25H37O12N3,  and  its   salts,   from  the 

acid,  C.25H4oOg,  and  nitric  and  acetic 

acids  (Windaus),  A.,  i,  728. 
CofsHggOR,    and    its    silver    salt,    from 

onocerin   (v.  Hemmelmayr),  A.,  i, 

185. 
C26l^l420e,  from  the  oxidation  of  the 

ketonic  acid,  C.,6H4o0.j  (DoRfeE  and 

Gardner),  T.,"l33i.  ' 
C26H44O4,  and  its  silver  salt,  from  the 

oxidation   of  cholesterol   (Pickard 

and  Yates),  T.,  1686  ;  P.,  121. 
C06H23O4N,    and   its    salts,    from   the 

substance,   C.,gHw03N  (Avery  and 

McDole),  A."^  i,'344. 
C.27H14O4,    from     the     interaction    of 

suljihuric  acid  with  l:3:5-triphenyl- 

benzene-2':2":2"'-tricarboxylic    acid 

(Errera),  a.,  i,  185. 
C.27H40O5,  C2VH40O8,  and  C2:H4.20b,  and 

their  esters  and  salts,  from  cholesterol 

(Windaus),  A.,  i,  264. 
C07H42O5,  and  its  dimethyl  ester  and 

its  oxime,  from  dehydrositostanedi- 

one  (Pickard  and  Yates),  T.,  1932  ; 

P.,  228. 
C.27H4(.03,    and    its    ethyl    ester    and 

acetyl  derivative,  from  the  oxidation       ■ 

of  cholesterol  (Pickard  and  Yates),       " 

T.,  1685;  P.,  121. 
CggHsgOa,    and    its   ethyl   ester,    from 

olive  bark  (Power  and  Tutin),  T., 

912;  P.,  118. 
C3.,;Hg802,  and  its  ethyl  ester  and  salts, 

from  olive  bark  (Power  and  Tutin), 

T.,  906  ;  P.,  117. 
C35H.0O0,  and  its  ethyl  ester  and  salts, 

from  olive  bark  (Power  and  Tdtin), 

T.,  910;  P.,  118. 
Acid  amides.     See  Amides. 
Acid  anhydrides.     See  Anhydrides. 
Acid  anilides,  anilo-acids,  and  (^-anilides 

(Mkver),  A.,  i,  25. 
Acid  chlorides,  reactions  of,  with  thio- 

carhamidcs  (UixoN  and  Taylor), 

T.,  18. 
liberation  of  carbon  monoxide  by  heat- 
ing (Bi.strzycki  and  Landtwino), 

A.,  i,  270. 
Acidimetry,    constitution   of    indicators 

u.sed  in  (Hewitt),  A.,  ii,  269. 
Acidosis,  action  of  various  chemical  sub- 
stances on  (Haer  and  Blum),  A.,  ii, 

122. 
in  pancreas  diabetes  (Allard),  A.,  ii, 

1058. 
Acids,    modification    of    the    theory   of 
(Fitzgerald    and    Lapwohth),    T., 
2103;  P.,  274. 
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Acids,  basicity  of,  as  determined  by  their 
conductivities  (Schmidt),  A.,  ii, 
1011. 

basicity  of,  and  formation  of  salts 
(Bruni),  a.,  ii,  935,  1012. 

and  phenols,  comparative  experiments 
on  the  basicity  and  strength  of 
(Thiel  and  Romer),  A.,  i,  787. 

conductivity  and  ionisatiou  of,  in 
aqueous  solutions  at  high  tempera- 
tures (NoYES,  Melchek,  Cooper, 
Eastman,  and  Kato),  A.,ii,  347. 

catalytic  decomposition  of  (Ipatieff), 
A.,  i,  386. 

and  bases,  diagrammatic  representation 
of  equilibria  between,  in  solution 
(Henderson),  A.,  ii,  675. 

the  relationship  between  the  strength 
of,  and  their  capacity  to  preserve 
neutrality  (Henderson),  A.,  ii,  268. 

and  psei;do-acids,  comjiarison  of,  in 
pyridine  solution  (Hantzsch  and 
Caldwell),  A.,  ii,  21. 

of  unchangeable  constitution,  un- 
changeability  of  the  colour  of,  during 
the  formation  of  alkali  salts  and 
ions  (Hantzsch,  Clark,  and 
Meyer),  A.,  ii,  447. 

of  high  melting  point  in  Japanese 
wax  (Schaal),  a.,  i,  3. 

of  the  formula,  CHR:CH-CH./COoH 
(R  being  phenyl  more  or  less  substi- 
tuted), action  of  nascent  liypoiodous 
acid  on  (Bougault),  A.,  i,  179,  269. 

containing  adjacent  unsaturated 
groups,  optically  active  salts  of 
(Hilditch),  T.,  1388  ;  P.,  186. 

use  of  phenolphthalein  as  indicator  in 
the  titration  of,  in  presence  of  sul- 
phurous acid  (Pozzi-Escot),  A.,  ii, 
628. 

volumetric  estimation  of,  in  air  (Hen- 
riet  and  Bonyssy),  A.,  ii,  734. 

estimation  of,  in  wine,  in  presence  of 

alcohol  and  glycerol  (Heiduschka 

and  Quincke),  A.,  ii,  73. 

Acids,  aromatic,  synthesis  of  (Ey'kman), 

A.,  i,  794. 

action  of   ammonia  on   (Korczyn- 

SKi),  A.,  i,  977. 
reduction  of,  in  presence  of  nickel 
oxide  (Iratiefe  and  Philipoff), 
A.,  i,  342. 
substituted,  synthesis  of  (Eykman), 
A.,  i,  22. 

f^ibasic,  synthesis  of  (Blanc),  A.,  i, 
244,  245. 
new  determinations  of  the  secondary 
ionisation  constants  of  (McCoy), 
A.,  ii,  466;  (Chandler),  A.,  ii, 
467  ;  (Wegscheider),  A.,  ii, 
1009. 

xciv.  ii. 


Acids,     dihasic,     esterification     of,     by 
diazomethane    (Wegscheider  and 
Gehringer),  a.,  i,  792. 
(dibasic    saturated,    simple    ester    an- 
hydrides of  (Mol),  A.,i,  76. 
di-    and    ^o///-basic,     unsymmetrical, 
esterification  of  (Wegscheider  and 
Gehringer),   A.,   i,    792;    (Weg- 
scheider ;  Wegscheider,  v.  Rus- 
Nov,  and  v.  Dubrav),  A.,  i,  793  ; 
(Wegscheider  and  Strauch),  A., 
i,  794. 
2)olyhas[c,    ferrous   and    ferric    double 

salts  of  (Scholz),  a.,  i,  603. 
fatty,  from  mummies  (Schmidt),  A., 
i,  878. 
acidification     and     distillation     of 

(Dubovitz),  a.,  ii,  991. 
capillary  properties  of  aqueous  solu- 
tions of  (v.  Szy'szkowski),  a.,  ii, 
1018. 
oxidation  of  (Friedmann  ;  Dakin), 
A.,  ii,  719  ;  (Knoop),  A.,  ii,  720. 
action   of    metallic    magnesium    on 
(Fenton  and  Sisson),  A.,  i,  243. 
of    protein   putrefaction  (Neuberg 

and  Rosenberg),  A.,  i,  116. 
hydrates   of  (Tsakalotos),    A.,   i, 
598. 
according  to  measurements  of  the 
viscosity     of     their    solutions 
(Tsakalotos),  A.,  i,  498. 
mode  of  oxidation  of  phenyl  deriva- 
tives of,  in  the  organism  (Dakin), 
A.,  ii,  965. 
oxidation  of  phenyl   derivatives  of, 
by  the  organism  and  by  hydrogen 
peroxide  (Dakin),  A.,  ii,  720. 
constitution   of    glucinum   salts    of 
(Glasmann  and  Novicky^,  A.,  i, 
120. 
preparation   of    isoboruyl   esters   of 
(Chemische  Fabrik  von   Hey'- 
den),  a.,  i,  351,  809. 
fiittj-  saturated,  oxidation  of  ammon- 
ium salts  of,  witli  hydrogen  peroxide 
(Dakin),  A.,  i,  119. 
fatty  unsaturated,  addition  of  hydrogen 
iodide  to  (Farbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  123. 
higher    fatty,    preparation    of   diacyl 
glycerides  of  (Ulzer,  Batik,  and 
Sommer),  a.,  i,  310. 
in  liver  after   removal    (Leathes), 

A.,  ii,  1054. 
azo-colouring     matters     from      the 
aminoanilides   of   (Sulzberger), 
A.,  i,  226. 
higher    fatty     brominated,     alkaline- 
earth    salts    of   (Farbenfabriken 
voRM.    F.    Bayer   &;  Co.),   A.,   i, 
122. 
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Acids,   normal    fatty,  I'sloritication  con- 
stants of  (SuDBoiiouGH  and  Git- 
TENfs),  T.,  210;  P.,  14. 
melting  points  of  anilides,  ^>-toluid- 
ides,      and      a-naphthalides      of 
(Robeutson),  T.,  1033;  P.,  120. 
fixed    and    volatile,    new   method    of 
estimating,  in  wine  (Pozzi-Escox), 
A.,  ii,  904. 
free,  detection  of,  in   organic   litjuids 

(Repiton),  a.,  ii,  781. 
inorganic     complex     (Miolati     and 

PizziGHELLi),  A.,  ii,  SOr,. 
minc'al,    relative    efficiencies    of,    as 
deduced  from  their  conductivities 
and  hydrolytic   activities   (Arm- 
strong and  Wheeler),  A.,  ii,  815. 
detection  and  estimation  of  free,  in 
red  wines  (Astre),  A.,  ii,  892. 
organic,  affinity   constants   of,    deter- 
mined with  the  help  of  indicators 
(Salm),  a.,  ii,  677. 
re£  ctioris  of,  with  mercuric  chloride 
(Oechsxer    de    Coninck    and 
i)AUTRY),  A.,  i,  392. 
colour    reactions  of,    with    phenols 
(Fenton  and  Bare),  A.,  ii,  438. 
salts,    the   electrolytic   chUnination 
of    (Inglis  and   Wootton),   T. , 
1592;  P.,  174. 
metallic   salts   (Werner,    Jovano- 
viT.s,  AscHKiNASY,  and  Posselt), 
A.,  i,  935. 
organic  non-volatile,  estimation  of,  in 

tobacco  (Tuth),  A.,  ii,  238. 
organic    volatile,    estimation     of,     in 

tobacco  (Tuth),  A.,  ii,  330. 
satuiated,  and  their  esters,  electrolytic 
production  of,  from  the  correspond- 
in};  unsaturated  compounds  (BoEii- 

RINGER  &  SiJIINE),  A.,  i,   122. 

saturated    or   unsaturated,    alkaloidal 
salts,  relation  l)etvveen  optical  activ- 
itj  and  unsaturation  in  (Hilditch), 
T.,  700;  P.,  Gl. 
tautomeric,   and    salts,    reactions    of, 
with  diazomethaneand  alkyl  haloids 
(Acree,  J0HN.S0N,  Brunel,  Siiad- 
INGER,    and    Nirdlinger),    A.,    i, 
919. 
unsaturated,  action  of  nascent  hypo- 
iodous  acid  on  (Bougault),  A.,  i, 
179,  269,  537,  791,  983. 
catalytic  reduction   of   (Paal  and 

Gerum),  a.,  i,  599, 
addition  of  mercaptans  to  (PosNEi; 

and  Baumgakth),  A.,  i,  21. 
of  the  benzene  series,  relation 
between  the  absorption  spectra 
and  cliemical  constitution  of 
(Balt  and  Sciiaefeu),  T.,  1808  ; 
P.,  207. 


Acids,  a;6-unsaturated,  behaviour  of, 
when  perfused  through  the  liver 
(Friedmann),  a.,  ii,  719. 

weak,  hydrolysis  of  salts  of,  and  its 
variation  with  temperature  (LuN- 
den),  a.,  ii,  164. 

See  also  Acetoxycarboxylic  acids, 
Acetylenic  acids,  Aldehyde-acids, 
Amino-acids,  Aminocarboxylic  acid, 
Aminohydroxy-acids,  Anilo-acids, 
Azo-o-carboxylic  acids,  Bromo-fatty 
acids,  Bromoimino-acids,  Carbon 
acids,  Carbamido-acids,  Oarboxylic 
acids,  Chloroimino-acids,  Diamiuo- 
dicarboxylic  acids,  Dicarboxylic 
acids,  Ether  acids,  Hydroaromatic 
acids,,  Hydroxy-acids,  a-llydroxy- 
carboxylic  acids,  Hydroxy-fatty 
acids,  Imino-acids,  lodo-fatty 
acids,  Ketonic  acids,  Nitrilo-aeids, 
a-Oximino-fatty  acids,  and  Pseudo- 
acids. 
Aconine,        oxidation        products        of 

(Schulze),  a.,  i,  560. 
Aconitine,   action    of,    on   nerve    i'lbres 

(Waller),  A.,  ii,  55. 
Acridine,  new   synthesis   of  (Borsciie, 

Tiedtke,   and    RoxTsiErER),    A.,    i, 

682. 
Acridines,       complex,       synthesis      of 

(Austin),  T.,  1760;  P.,  200. 
Acridone,    conversion   of,    into    jjlienyl- 

acridine        derivatives       (Ullm.\nn, 

Bader,     and     Lauhardt),     A.,     i, 

52. 
Acryltropeine   and    its  picrate   (Wolf- 

fenstein  and  Rolle),  A.,  i,  282. 
Actinium,  relative  activity  of  emanation 
and  active  deposit  from  (Bronson), 
A.,  ii,  792. 

electrical  chiirge  of  the  active  deposit 
of  (Russ),  A.,  ii,  556. 

distribution  in  electric  fields  of  the 
active  deposits  of  (Russ),  A.,  ii,  552. 

emanation  and  thorium  emanation, 
condensation  of  (KiNOsmt.v),  A.,  ii, 
652. 

/3-rays  of  (Haiin  and  Meitner),  A., 
ii,  1007. 
Actinium  C,  a  new  short-livod  product 

of  actinium   (IIahn  and  Meitnek), 

A.,  ii,  920. 
Actinolite,  from  Iron  ilino  Hill,  Rhode 

Island   (JoiiNSiiN  and  AVakren),  A., 

ii,  203. 
Acylamino-compounds,    tlio   mechanism 

(it  hrominalioM  of  (AciiEE,   .Ighnson, 

and  Xiiiiti,iN(;KK),  A.,  ii,  29. 
Acylbenzoic  acids,  i)reparation  of,  from 

plithalic  anhydride,  hydrocarbons,  and 

aluminium  chloride  (Hellee),  A.,  i, 

648. 
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Acylcarbamides,  organic  salts  of  (Baum), 

A.,  i,  252. 

Acyl  groups,  capacity  of,  for  iiiigration 

in  the  molecules  of  organic  compounds 

(AuwERS  and  D.vnnehl),  A.,  ii,  458. 

Acylhydroxyamines,    labile    isomerism 

among  (Titiiekley),  P. ,  78. 
Acylsalicylamides,      labile      isomerism 

among  (Tithekley),  P.,  78. 
Acylsalicylic     anhydrides,    preparation 
of  (Faekexfabuiken  vorm.  F.  Bayer 
&  Co.),  A.,  i,  984. 
Additivity   and   residual    affinity,    con- 
nexion between  (Peters),  A.,  ii,  937. 
Address,     presidential     (Ramsay),    T., 

774  ;  P.,  87. 
Adipic  acid,  preparation  of  (Bouveault 
and  Locquin),  A.,  i,  393. 
preparation     of,     from     cyclohexanol 
(Mannich  and  Haxcu),  A.,  i,  245. 
Adipic   acid,  methyl  and   ethyl   esters, 
syntheses  by  means  of  (Bouveault  and 
Locquin),  A.,  i,  172. 
Adipic    acid,     ad-diamino-,      synthesis 
of,    and    its     dibenzoyl    derivative 
(SoRENSEN  and  Andersen),  A.,  i, 
650. 
;/it'AO-aa'-f//hydroxy-,    preparation    of, 
and    action    of    heat    on,    and    its 
methyl   ester,  amide,   anilide,    and 
lactone-lactide     (Le     Sueue),    T., 
716;  P.,  70. 
r-aa'-dihydtoxj-,  preparation  of,  and 
action  of  heat  on ,  and  resolution  of, 
and  its  amide,  anilide,  and  dilactone 
(Le  Sueur),  T.,  719;  P.,  70. 
Adipic  semialdeliyde.     See  S-Aldehydo- 

valeric  acid. 
Adrenaline       {suprareninc),      chemical 
changes   in,    produced   by  enzymes 
(Neubeeg),  a.,  ii,  380. 
action  of  free  alkalis  on  (Gkubler), 

A.,  i,  204. 
action  of  tyrosinase  on  (Abderhalden 

and  Guggenheim),  A.,  i,  1030. 
physiological  action  of  (Kretschmer), 

A.,  ii,  55. 
the  relationship  of  the  thyroid  gland 
to  the  physiological  action  of  (Pick 
and  Pineles),  A.,  ii,  875. 
physiological  action  of  optical  isomer- 
ides  of  (Cushny),  A.,  ii,  720. 
Adrenaline  series,  preparation  of  bases  of 
the  (Chemische  Fabrik  aup  Aktien 
voEM.  E.  Scheeing),  a.,  i,  1004. 
Adsorption  and  occlusion  ;  nature  of  the 
so-called     solid    phase    (Travers  ; 
Feeundlich),  a.,  ii,  18. 
and  the  behaviour  of  casein  in  acid 
solutions   (L.   L.    and  D.    D,   van 
Slyke),  a.,  i,  375  ;  (Robertson), 
A.,  ii,  89. 


Adsorption,  theory  of  (Robertson),  A., 
ii,  818. 
negative  (Tezner  and  Ruska),  A.,  ii, 
810  ;  (IIekzog),  A.,  ii,  928. 
Adsorption  analysis,  apparatus  for  (Wis- 

LiCEXUs),  A.,  ii,  2t>2. 
Adsorption     compounds     (Jougensen), 

A.,  ii,  261. 
Adsorption  phenomena  of  inorganic  salts 

(WoiiLERs),  A.,  ii,  819. 
Aeschynite,  chemical  constitution  of  a 
specimen  of  (Tschernik),  A.,  ii,  399. 
Affinity,  chemical  : — 

Affinity  of  certain  alkaloids  for  hydro- 
chloric acid  (Veley),   T.,  2114; 
P.,  234. 
residual,  and  additivity,  connexion 
between  (Peters),  A.,  ii,  937. 
of     the     coumarius     and     thio- 
coumarius   as  shown   by   their 
additive  compounds  (Clayton), 
T.,  524  ;  P.,  26. 
Affinity   constants    of   organic   acids 
determined  with  the  help  of  indi- 
cators (Salm),  a.,  ii,  677. 
of  bases  as  determined  by  the  aid  of 
methyl-orange  (Veley),  T.,  652, 
2122  ;  P.,  50,  238. 
of    several    urazoles     (Acree    and 
Shadinger),  a.,  i,  224. 
Affinity  values  of  tropine  and  its  de- 
rivatives (Veley),  P.,  280. 
Mass    action,   lecture   experiment  to 
demonstrate   the   law  of  (Abel), 
A.,  ii,  934. 
does  the  law  of,  hold  for  the  silent 
electrical  discharge  'i  (Le   Blanc 
and  Davies),  A.,  ii,  653  ;  (Pohl  ; 
Le  Blanc),  A.,  ii,  819. 
Mass   law  and  non-raiscibility  (Ban- 
croft), A.,  ii,  161. 
Dynamic  isomerism  (British  Associa- 
tion Reports),  A.,  i,  351. 
studies  of  (Lowey   and    Magson), 

T.,  107,  119. 
benzyl    sulphoxide     as    a    possible 
example  of  (Smythe),  P.,  285. 
Chemical  change,  liomogeneous,  in  a 
gas,  measurement  of  a  (Clarke  and 
Chapman),  T.,  1638  ;  P.,  190. 
Chemical  dynamics   of  the   reactions 
between   sodium   thiosulpliate    and 
organic  halogen  compounds  (Slator 
andTwiss),  P.,  286. 
Chemical  equilibria,  application  of  the 
new   arrangement   of    the   Konig 
spectrophotometer   to   the   deter- 
mination  of  (Hildebrand),  a., 
ii,  646. 
between  acids  and  bases  in  solution, 
diagrammatic    representation     ot 
(Henderson),  A.,  ii,  675. 


1228 


INDEX   OF   SUBJECTS. 


Affinity,  chkmical  : — 

Chemical  equilibria,  hydiocaibou,  cal- 
culation of  (V.  Waktenbeeg),  a., 
ii,  26,  676. 
Chemical  equilibrium  between  carbon 
dioxide,  sodium  hydrogen  carbon- 
ate,  sodium   phosphate,    and   di- 
sodium  phosphate  at  bodj^  temper- 
ature (Henderson  and   Black), 
A.,  ii,  467. 
the  system,  copper   oxide,  sulphur 
trioxide,  and  water  at  25°  (Bell 
and  Tabeu),  A.,  ii,  3o2. 
conditions  of,  in  the  systems,  ferric 
chloride,  potassium  ferrocyanide, 
water  (Volschin),  A.,  ii,  408. 
the  system,  mercuric  chloride,  am- 
monium chloride,  and  water  at  30° 
(Meekburg),  a.,  ii,  676. 
in   the   system,    silver  nitrate   and 
pyridine       (Kahlenberg       and 
BiiEWEu),  A.,  ii,  469. 
Equilibrium  constant,  influence  of  the 
solvent  on  the  (Plssarjewsky  and 
Levites),  a.,  ii,  570. 
Equilibrium  relations  of  chromates  in 
solution    (Shekuill,  Eaton,  Mer- 
rill, and  Rrss),  A.,  ii,  92. 
Kinetics  and  catalysis  of  the  hydrogen 
peroxide — tliiosulphate      reaction 
(Abel),  A.,  ii,  26. 
of  the  reaction  between  chloric  and 
hydrochloric  acids  ;  a  reaction  of 
the    eighth   order   (Luther  and 
MacDougall),  a.,  ii,  361. 
of    the    transformations    of    radio- 
active compounds  (Guye),  A.,  ii, 
451. 
of  successive  reactions  (JABfcczYN- 

sKi),  A.,  ii,  935. 
of  the  sulphonation  reaction  (Mar- 
tinsen),  a.,  ii,  572. 
Reactivity  of  undissociated  elcctiolytes 

(Wegschkidek),  a.,  ii,  265. 
Chemical  reaction,  reversilde,  dynamic 
theory   of    a   (Cohen   and  Stren- 
(;ehs),    a.,    ii,    824,    934  ;    (Smits 
and  Wibaut),  824,  934. 
Chemical    reactions,    meclianism    of; 
intermediate  products  and  inter- 
mediate structures  (Tiffenkau), 
A.,  i,  117. 
in  a  magnetic  field  (Berndt),  A.,  ii, 
756. 
Transition    concentrations    (Win in), 

A.,  ii,  570. 
Catalysis  (Stieolitz),  A.,  ii,  29,  472  ; 
(Auhee,  Johnson,  and  Nikdlin- 
ger),  a.,  ii,  29;  (Agree),  A.,  ii, 
169,  472,  1022  ;  (McCragken), 
A.,  ii,  572;  (Soulesinoeu),  A.,  ii, 
680. 


Affinity',  chemical  :— - 

Catalysis,  stereochemistry  of  (Bredig 
and  Fajans),  A.,  ii,  268. 
in  heterogeneous  systems  (JABtczYN- 

SKi),  A.,  ii,  680. 
examination   of  the    conception   of 
liydrogeu   ions   in    (Lai'WORTh), 
T.,  2187;  P.,  275. 
of  esters  and  of  imino-esters  by  acids 

(Stieglitz),  a.,  ii,  167. 
of  imino-esters  (Derby),  A.,  i,  419  ; 
(Stieglitz),  A.,  ii,  168. 
Catalytic  actions  of  colloidal  metals  of 
the     platinum     group    (Paal    and 
Gekum  ;   Paal  and  Roth),  A.,  i, 
599. 
Catalytic  ester  exchanges  (Kuemann), 
A.,  i,  120  ;  ii,  1021  ;  (Stritar  and 
Fanto),  a.,  ii,  677,  1021. 
Catalytic  pulsations,   excitation   and 
regulation  of,  by  means  of  an  electric 
current  (Bkedig  and  Wilke),  A.,  ii, 
679. 
Catalytic  reactions  and  photochemical 
equilibria  (Vanzetti),  A.,  ii,  915. 
at  high  temperatures  and  pressures 
(Ii'Atieff),  a.,  ii,  266,  332,  347, 
386  ;'  (Ipatieff,  Jakoavleff,  and 
Rakitin),  a.,  i,  330  ;  (Ipatieff 
and  Philipoff),  A.,  i,  342. 
induced   by  enzymes  (Acree),   A., 

ii,  1022. 
of  oxidation  and  reduction  of  un- 
saturated     organic      compounds 
(FoKiN),  A.,  i^  311. 
of  sunliglit  (Xeubekg),  A.,  ii,  915. 
Dissociation  as  measured  by  lowering 
of  freezing  point  and  by  electrical 
conductivit}' ;     bearing     on    the 
hydrate     theory      (Jones      and 
Peaece),    a.,  ii,  19. 
by    absorbing     substances     of    the 
compounds  formed  by  basic  and 
acidic  dyes  (Pelet-Jolivet),  A., 
ii,  18. 
of  a  compovind  in  a  state  of  ei^uili- 
brium,  and  a  thermodynamic  re- 
lation necessary  to  the  validity  of 
the   law  of  constant  proportions 
(Ri-ER),  A.,  ii,  819. 
variation  of  the  degree  of,  of  cerUiiu 
electrolytes     with      tcmpci-aturc 
(Campetti),  a.,  ii,  1010. 
double,    of    quaternary    ammonium 
compounds    (v.    Braun),    A.,    i, 
627. 
of  tlie    polyiodides   of    the    alkali 
metals    and   ammonium    radicles 
(1)AWS(.N\  'P.,  1308  ;  P.,  181. 
Dissociation  equilibria,  lieterogeneous, 
an      apparent    exception     to     tho 
theory  of  (Abegg),  A.,  ii,  157. 
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AfFIXITY,  rHEMir'AL  :  — 

Dissociation  pressures  of  some 
metallic  carbonates  and  hydr- 
oxides (Johnston),  A.,  ii,  358  ; 
(Schottky),  a.,  ii,  1016. 
of  certain  oxides  of  cobalt,  copper, 
antimony,  and  nickel  (Foote  and 
Smith),  A.,  ii,  847. 
of  ferric  oxide  (Walden),  A.,   ii, 

852. 
of  solid  and  liquid  substances,  simple 
apparatus    for  demonstrating  (v. 
Zawidzki),  a.,  ii,  261. 
Energy,   free,  change  of,  accompany- 
ing   the    formation     of    some 
fused  salts  of  the  heavy  metals 
(LoRENZ  and  Fox),  A.,  ii,  656. 
changes  attending  the  formation 
of  certain  carbonates  and  hydr- 
oxides (Johnston),  A.,  ii,  812. 
internal,      of    dissolved    substances 

(SCHiJKAREFF),  A.,  ii,  462. 
potential,    of  the    elements    (Kax- 
kin),  a.,  ii,  680. 
Enzyme    action,    studies     on    (Aint- 
.STRONG  and  Glover),  A.,  i,  712  ; 
(H.    E.    and  E.    F.    ARMsTUdNO 
and  Horton),  A.,  i,  745. 
discussion   on    the    mechanism    of 
(Philoche),  A.,  i,  712. 
Hydrolysis,     theory  of   (Fanto    and 
Stritar),    a.,    i,    499  ;    (Stieg- 
LiTZ  ;  Agree),  A.,  ii,  472. 
as  illustrated  by  heats  of  neutralisa- 
tion (Veley),  a.,  ii,  813. 
hydrolation,  and  hydronation  as  de- 
terminants of   the    properties  of 
aqueous  solutions  (Armstrong), 
A.,  ii,  814. 
influence  of  salts  on,  and  the  deter- 
mination    of     hydration     values 
(Armstrong  and  Crother.s),  A., 
ii,  816. 
of  the  glycerides,  theory  of  the  (Weg- 
scheider),  a.,  i,  499  ;  ii,  165. 
during  ester  exchanges  in  homo- 
geneous systems  (Stritar  and 
Fanto),    A.,    ii,     677,    1021  ; 
(Kremann),  a.,  ii,  1021. 
of  salts  (Rosenstiehl).  A.,  ii,  164. 
in  solution  ;    lecture    experiment 

(Vanzetti),  a.,  ii,  805. 
electrometric  determination  of  the 
(Deniiam),  T.,  41. 
of  the  salts  of  weak  acids  and  bases 
and  its  variation  with  temperature 
(Lunden),  A.,ii,  164. 
Hydrolytic     fission    of    acetoxycarb- 

oxylic  acids  (Rath),  A.,  ii,  94. 
Velocity  of  absorption  of  gaseous  by 
solid    substances     (Hantzsch    and 
Wiegner),  a.,  ii,  158. 


Affinity,  chemical  : — 
Velocity    of   catalytic    reactions   in 
heterogeneous   sytems  (Teletokf), 
A.,  ii,  95. 
Velocity  of  chemical   change,   deter- 
mination of  the,  l)y  measurement  of 
the  o-ases  evolved  (Lam I'LOI'gh),  P., 
29  ^(Cain  and  Xicoll),  P.,  282. 
Velocity  of  change   in   solid   alloys, 
method    for    the     measurement    of 
(Bengough),  p.,  145. 
Velocity  of  esterification  of  lienzoyl- 
formic  acid  and  jo-maudelic  acid 
by   means  of  alcoholic  hydrogen 
chloride  (Kailan),  A.,  ii,  28. 
of     cinnamic    and     hydrocinuamic 
acids  by  means  of  alcoholic  hj'dro- 
gen  chloride  (Kailan),  A.,  ii,  27. 
of    nitrocinnamic    acids    by   means 
of     alcoholic    hydrogen   chloride 
(Kailax),  a.,  ii,  27. 
Velocity  of  hydrolysis  of  chloroacetates, 
bromoacetates,    and  a-chlorohydrin 
by  water  and   by   alkali,    and   the 
influence   of   neutral   salts    on   the 
reaction  velocities  (Senter),  P.,  89. 
Velocity    of     neutralisation    at    low 
temperatures,  attempt    to  measure 
the  (Abegg  and  Neu.stabt),  A.,  ii, 
162. 
Velocity  of  reaction  (van  Laar),  A., 
ii,  S24,  934. 
Schutz's  rule  for  (Arrhexiu.s),  A., 

ii,  678. 
relation  between  the,  and  the  veloc- 
ity of  stirring  in  non-homogene- 
ous systems  (JABf.czYNSKi),   A., 
ii,   1020. 
in   gases    which    are  in  a   state  of 
motion    (Bodenstein  and  Wol- 
GA.ST),  A.,  ii,  162. 
in    gases   moving    through    heated 
vessels  and  the  effect  of  convec- 
tion and  difl"usion   (Langmuir), 
A.,  ii,  1020. 
in   solutions  of  different  salts,  but 
with  the  same  ion  (Van  develde), 
A.,  ii,  571. 
Velocity  of  chemical  reactions,   tem- 
perature-coeftieit'iit  of  the  (Trautz 
and  Volkmann),  A.,  ii,  824. 
Velocity  of  reduction  of  tlie  oxides  of 
bismuth,     cadmium,     and    lead   by 
carbon    monoxide    (Brislee),     T., 
154. 
Velocity  constants  and  mechanism  of 
the  reactions   of  alkyl  halides   with 
urazoles   and   urazole  salts  (Agree 
and  Shadinger),  A.,  ii,  163. 
Agaricic   acid,  constitution  of,  and   its 
esters,  potassium  salt,  and  anhydride 
(Thoms  and  Vogelsang),  A. ,  i,  4. 
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Agglutination    and    coagulation    (Ar- 
iiHENH's),  A.,  ii,  822. 

lipolysis,  and  hifmolysis  (Neuberg), 
A.,  ii,  708. 
Agglutinins,  electrical  charge  of  (Field 
and  Tea(;ue),  A.,  ii,  118. 

in  lymph  and  serum,   action  of  lyni- 

•    phagogues  on  the  concentration  of 

(Braude  and  Carlson),  A.,  ii,  310. 

Agnotobenzaldehyde,     constitution     of 

(Heller  and  Sourlis),  A.,  i,  208. 
Agriculture,     danger      of      employing 

ar.senic    salts    in   (Breteau),    A.,    ii, 

887  ;  (Mestrezat),  A.,  ii,  1069. 
Agrostemma  Githngo,  sapotoxin  and  sa- 

pogenin  from  (Brandl),  A.,  i,  818. 
Agrostemmic    acid    from    Agrostcinmu 

Gifliago  (Brandl),  A.,  i,  818. 
Air.     See  Atmospheric  air. 
Alanine,    synthesis   of    (Zelixsky  and 
Stadnikoff),  a.,  i,  607. 

elimination  of,  by  the  urine  (BuuGscn 
and  Hirsch),  A.,  ii,  611. 
f?-Alanine     derivatives,     synthesis     of 

(Auderhalden  and  HiRszcnvsici),  A., 

i,  887. 
/8-Alanine,    a-bromo-,    hydrobromide   of 

(Gabriel),  A.,  i,  181. 
Alanine       anhydride,     nitration      and 

acetylation     of    (Franchimunt    and 

Friedmanx),  a.,  i,  509. 
Alanyl-;3-aminobutyric     acid    and    its 

copper  salt  (Kay),  A.,  i,  774. 
f7-Alanyldiglycylglycine(ABDEiiiiALDE\ 

and  HiRszow.sKi),  A.,  i,  888. 
('/-Alanyldiglycylglycine        (Fischer), 

A.,  i,  325. 
Alanylglycinimide  and  its  liydrochloride 

(Bergell  and  Fekjl),  A.,  i,  141. 
(?-Alanylglycylglycine    (KisdiiKiO,    A., 

i,  325. 
(^/-AlanylV- tryptophan  anhydride 

(Aiii)EujiALiJEN  and   Baumann),  a., 

i,  932. 
(/-Alanyl-Z-tyrosine      and      3:5-^?/iodo- 

{Ai!i)Ei!iiAi,i)EX     and     IIirszovvski), 

A.,  i,  888. 
(?/-Alanyl-Myrosine,3:5-r?/iodo-  (Auder- 
halden and  OuiiGENliEiM),  A.,  i,  887. 
'/-Alanyl-.7-valine     and     its     aidi3dri(l(' 

(Klsgiier  and  Sciikiulei:),  A.,  i,  958. 
Albite    irom    Greenland   (Ureyer   and 

(ioLPSGHMiDr),  A.,  ii,  116. 
Albumin,  synthesis  of  living  (liATiiAM), 
A.,  i,  709. 

diffusion  of,  into  gelatin  jellies  (M(iLL- 
iiausen),  a.,  ii,  670. 

vanillin-liydioehlorio  acid  as  a  test  for 
(ROSKNIIIALER),  A.,  ii,  76. 

estimation  of,  in  uiiiio  Iiy  Esbach'a 
method  (van  deh  Harst),  A.,  ii, 
643. 


Albumins,  action  of  thorium  nitrate  and 

of  uraiiyl  nitrate  on  (Szilard),  A.,  i, 

68. 
Albumose    in     blood    (Abderhalden), 
A.,  ii,  605. 

amount  of,  in  blood  (Frei'nd),  A.,  ii, 
117,  512  ;  (Abderhalden),  A.,  ii, 
305. 
Albumoses,  peptones,  and  glj^cine,  iso- 
lation of,  from  dilute  aqueous 
solutions  (Siegfried),  A.,  i, 
234. 

prejiaration    of    stable    soluble    com- 
pounds of  hexamethylenetetraraine 
silver  nitrate  with  (Busch),  A.,  i, 
712. 
Alcaptonuria,    metaliolism   in   (Abder- 
halden and  Block),  A.,  ii,  54. 
Alcohol.     See  Ethyl  alcohol. 
Alcohol,    G-H^jO,    and   its   acetate    and 
phenylurethane,  from  cyclobutyLli- 
methylearbiuol     (KuxER),     A.,    i, 
530. 

CgHjoOo,  methyl  ether,  from  estragolo 
methyliodohydrin  (Daufresne), 
A.,  i,  20. 

CgHjijO,  and  its  phenylurethane  and 
acid  phthalic  ester,  from  pinene 
(Henderson  and  Heilbron),  T., 
292;  P.,  31. 

CinH,B,HoO,  secondary,  from  S-pinene 
(Smirnoff),  A.,  i,  278. 

CjoHjgO,  from  the  substance  CioHjgO 
(Tutin),  T.,  257. 

CioHo(iO)  fi'oiii  the  reduction  of  geraniol 
(Fnklaar),  a.,  i,  664. 

Cj]Hj,;0.2,  from  the  action  of  magnes- 
ium metliyl  iodide  on  methyl  in- 
methoxytoluate  (Bichal  and  TlF- 
feneau),  a.,  i,  630. 

G,4H.>j0.2,  and  its  acetyl  derivative, 
irom  lieerabol  myrrh  (v.  Fried- 
ricils),  a.,  i,  97. 

Cn^I'jsO.,  (or  C.j..,H.,j,0.,),  and  its  acetyl 
derivative,  from  (irindelia  rosin 
(Power and  Tutin),  A.,  ii,  526. 

C..r,Hn^O,  from  olive  bark  (Power  and 
"Tutin),  T.,  910;  P.,  118. 
Alcoholic  fermentation.     See  Ferment.a- 

tioii. 
Alcoholometry,gravimctric  (  Blondeai')i 

A.,  ii,  990. 
Alcohols,  index  of  refraction  of  mixtures 
of,  with  water  (DoRosciiEWSKY  and 
DvoRscnANTsciliK),    A.,     ii,    241, 
785. 

decomposition  of,  in  prescnco  of 
metallic  oxides  (IrATiKKK),  A.,  ii, 
472. 

di'composition  of,  under  the  cataljiic 
inducnee  of  ehnreoftl  (braise)  (Le- 
MdiNE),  A.,  i,  595. 
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Alcohols,  catalytic  dehj^dration  of,  by 
calcium  sulphate  and  by  aluminium 
silicate  (Senderens),  A.,  i,  495. 

quantitative  researches  on  the  exhala- 
tion of  (PoiiL),  A.,  ii,  1056. 

and      wines,      action     of,     on    frogs 
(Nazari),  a.,  ii,  973. 
Alcohols  of  the  allyl  series,  use  of  magnes- 
ium   in  place  of  zinc   in  the   syn- 
thesis of  (Javorsky),  a.,  i,  753. 

aromatic,  new  reactions  of  (Fosse),  A., 
i,  85. 

dicyclic,  with  bridged  linkings,  for- 
mation of  (Rabe  and  Jahr),  A.,  i, 
553. 

ditertiary,  from  phenanthraquinone 
(ZiNCKE  and  Tropp),  A.,  i,  786. 

fatty,  contact  oxidation  of  (Orloff), 
A.,  i,  306. 

hydroaromatic,  preparation  of  alkyl- 
oxyaeetyl   derivatives  of  (Farben- 

FABRIKEN  VORM.  F.  BaYER  &  Co.), 

A.,  i,  429. 
multivalent,    complex  compounds  of, 
with    ^metallic     salts    (Grun    and 
Bockisch),  a.,  i,  934. 
olefinie,    formation   of  (Gry),    A.,    i, 

307. 
primary,  action  of  metallic  oxides  on 
(Sabatier   and   Mailhe),  A.,  i, 
594,  715. 
transformation  of,    into    aldehydes 
and  hydrogen  (Bouveault),  A., 
i,  117. 
three  new  primary,  from  tlie  condensa- 
tion   of  sodium    benzyloxide   with 
propyl,  butyl,  and  isoamyl  alcohols 
(Guerbet),  a.,  i,  635. 
See    also     Amino-alcohols,    Benzoyl- 
alkylamino-alcohols,  Chlorohydrins, 
oa-Dialkyl-/3-keto-aicohols,       lodo- 
hydrins,  and  Keto-alcohols. 
Aldebaranium    (v.   Welsbach),  A.,  ii, 

591  ;  (Urbaix),  A.,  ii,  849. 
Aldehyde.     See  Acetaldehyde. 
Aldehyde,  CVHj.jO,   and  its   oxime   and 
semicarbazone,     from  cyclobutyldi- 
ijiethylcarbinol    (Kljner),     A.,    i, 
531. 
CjjHjjOo,    and    its  derivatives,    from 
«r-tetrahydro-a-naphthol  (Gatter- 
mann),  a.,  i,  30. 
Aldehyde -acids,   naphtharesorcinol  as  a 
I'cagent  for  (Mandel  and  Neuberg), 
A.,  ii,  993. 
Aldehydephenylhydrazones,    action     of 
nitrogen    peroxide     on     (CIUSA     and 
Pestalozza),  a.,  i,  833. 
Aldehydes  and  quinones,  preparation  of 
(Lang),  A.,  i,  350. 
formation  of,  during  acetic  fermenta- 
tion (Farnsteiner),  a.,  ii,  318. 


Aldehydes,  formation  of,  under  the 
influence  of  yeasts  (Trillat  and 
Sautox),  a.,  ii,  615,  722 
formation  of,  from  their  acids  (Mer- 
ling),  a.,  i,  653;  (Staudinger), 
A.,  i,  654. 
transformation  of  a-hydroxy-acids  into 

(GrEiiBET),  A.,  i,  123. 
formation  of,  from    primary  alcohols 

(Bouveault),  A.,  i,  117. 
formation     of,     from     amides    of    a- 
bromo-fatty  acids  (Mossler),  A.,  i, 
133. 
preparation   of,    from   aromatic   com- 
pounds containing  the  group  C3H5 
by  oxidation  with  ozone  (Spurge), 
A.,  i,  423. 
condensation    of   acetonedicarboxylic 
esters  with,  under  the  influence  of 
ammmiia   and  amines  (Petrenko- 
Kritschenko  and  Petroff),  A.,  i, 
564. 
action  of  a  mixture  of  mercury  diethyl 
and  sodium  on  (Schorigin),  A.,  i, 
881. 
condensation    of,  with    ^-phenylene- 
diamine,  j8-naphthylamine,    and  /3- 
naphthylhydrazine(RoTHENFUSSER), 
A.,  i,  52. 
action   of    phosphorus    pentachloride 
and  of  thionyl  chloride  on  (Hoer- 
IXG     and     Baum),     A.,     i,     528; 
(Schmidt),  A.,  i,  654. 
condensation  of,  with  substituted  rho- 
danic    acids   (Axdreasch),    A.,    i, 
683. 
4:4'-bismethylhydrazinodiphenyl- 
methane      for     characterising     (v. 
Braun),  a.,  i,  700. 
estimation    of,     by    the    spectroscope 
(Bruylants),  a.,  ii,  487. 
Aldehydes,  aromatic,  synthesis  of  (Gat- 
termann),  a.,  i,  28. 
condensation  of,  with  aminohydroxy- 

acids  (PuxEDDir),  A.,  i,  286. 
condensation  of,  with  cyclic  ketones 
(Wallach,  Mallisox,  and  Mar- 
Tius),  A.,  i,  424. 
action    of     potassium    cyanide    on 
(Ekecrantz  and  Ahlqvist),  A., 
i,  992. 
formation  of  bases  by  the  condensa- 
tion   of,    with   phenyl-^^-jihenyl- 
enediamine,    and     their    hydro- 
chlorides   (Moore     and    Wood- 
bridge),  A.,  i,  686. 
colour  reactions  of,  with  phenols  and 
various  cyclic,    heterocyclic,  and 
open-chain    compounds   (Fleig), 
A.,  ii,  1078. 
cyclic,    method  of   preparing  (Sava- 
RIAU),  A.,  i,  188. 


1232 


INDEX   OF   SUBJECTS, 


Aldehydes,  fatty,  condensation  of,  witli 

phenol  (Lunjak),  A.,  i,  416. 

melting    points     of      tlie  ^;-nitro- 

phenylhydrazones   of,    and   their 

identification  (Dakin),  A.,  ii,  234. 

aj3-unsaturated,  condensation  reactions 

of  (Meerwein),  a.,  i,  89,  545. 
See    also    Amino-aldehydes,     Hydro- 
aromatic  aldehydes,    Hydroxyalde- 
hydes,    Polyhydroxyaldehydes,  and 
Thioaldehydes. 
7-Aldeliydobutyric      acid        and       its 
oxime,      semicarbazone,     and     nitro- 
phenylhydrazone       (Harries       and 
Tank),  A.,  i,  517. 
C-Aldehydo-i3-7.sooctoic  acid,  ethyl  ester 
(Harding,  Haworth,  and  Perkin), 
T.,  1968. 
)3-Aldeliydopropionic  acid,    diphenyldi- 
hydrotetrazone  of  (Fighter  and  Gug- 
genheim), A.,  i,  106. 
)8-Aldeliydopropionylphenylhydrazide, 
diphenyldiliydrotetrazone,phenylhydr- 
azone  of,  and  tlie  j(/-bromo-derivative 
of  the  hydrazone  (Fighter  and  Gug- 
genheim), A.,  i,  105. 
)3-Aldehydopropioiiyl-^>tolylliydrazide, 
^j-tolylhydrazone     and      di-/>-tol3-lcli- 
hydrotetrazone  of  (Fighter  and  Gug- 
genheim), A.,  i,  106. 
5-Aldeliydovaleric  acid  and  its  ^)-nitro- 
phenylhydrazone    (Harries    and   v. 
Splawa  Neymann),  a.,  i,  968. 
Aldo-ketens  (STAUDiNOEiiand  Klever), 

A.,  i,  318. 
Aldol,    condensation    of,    with    nialonie 

acid  (Riedel),  A.,  i,  501. 
Aldoximes,  ne\y  method  of  studying  intra- 
molecular change  in  (Patterson  and 
M<Millan),  a.,  ii,  266. 
Algae,  behaviour  of,   to  salts  at  certain 
concentrations  (Takeuchi),   A.,  ii, 
613. 
marine,  biological  succession  of  mineral 
.substances  iu(%3URTi  and  Caldiehi), 
A.,  ii,  57. 
Alimentary  canal,  laws  of  digestion  and 
ab-sorjjtionin  tiie(L(iNimNandSANn- 
iJKRG  ;  London),  A.,  ii,  870. 
fat-splitting    in     tlie    (London    and 

We]!SIL0wa),  a.,  ii,  870. 
of  the  dog,  digestion  of  proteins  in  the 
(AiiDKiuiALDEN,   LoNDON,  and  Op- 
pi.er),  a.,  ii,  514. 
of  goats,  gases  produced  in  the  (BoY- 
gott  and  Damant),  A.,  ii,  122. 
Alizarin,  direct  product  of,  from  anthra- 
quinone  (])ADis(MiK  Anilin-  &  Soda- 
Fabiuk),  a.,  i,  191. 
Alkali  bromides  and  chlorides,  doubU>, 
with     zinc     bromide     and      chloride 
(Ephraim),  a.,  ii,  693. 


Alkali  carbonates,  biological  method  for 
estimating,  in  soils  (Chrlstensen), 
A.,  ii,  67. 
and       alkaline-earth       carbonates, 
thermochemical  data  of  (de  For- 
crand),  a.,  ii,  256. 
chlorates  and  perchlorates,  electrolytic 
production  of  (Oouleru),  A.,  ii,  689. 
chlorides,  separation  of  lithium  chloride 
from  the  (Kahlenberg  and  Kraus- 
kopf),  a.,  ii,  777. 
cadmium    chlorides    (v.    BiRON    and 

Aphanassieff),  a.,  ii,  249. 
cyanides  and  cyanamides   (Badische 
Anilin-  &    Soda-Fabrik),   A.,  i, 
964. 
electrode.  See  Electrode  under  Electro- 
chemistry, 
hydroxides      containing      carbonates, 
volumetric  estimation  of,  by  Wink- 
ler's method  (Sorensen  and  Ander- 
sen), A.,  ii,  534. 
iodates  and  periodates,  specific  gravity 
and  solubility  of  (Barker),  T.,  15. 
iodides,  specific  gravities  of  (Baxter 

and  Brink),  A.,  ii,  377. 
iridichlorides       and       iridiochlorides 
(DelI'^pine),   a.,   ii,  702  ;  (ViczEs), 
A.,  ii,  703. 
iridiochlorides,    oxalate    reduction    of 

(Deli^.pine),  a.,  ii,  765. 
metals,  radioactivity  of  the  (MgLennan 
and  Kennedy),  A.,  ii,  750. 
spectra  of  the  (Run(;e),  A.,  ii,  78  ; 

(RiTz),  A.,  ii,  445. 
ultra-red   emission    spectra    of    the 

(Beugmann),  a.,  ii,  242,  336. 
cause  of  the  emission  of  the  principal 
series  lines  of  the,  and  tlie  Dop- 
pler  effect  in  canal-  and  anode- 
rays  (Fredenhagen),  a.,  ii,  79. 
the  absolute  distribution  of  intensity 
in  the  continuous  background  of 
the  spectra  of  the  (Ledeu),   A., 
ii,  5. 
lieat  of  solution  of  the  (Rengadr). 

A.,ii,  155. 
solutions    of,    in     liquid    ammonia 
(Ruff  and  Zedner),  A.,  ii,  585. 
.allo3s  of,   with  mercury  (Smith), 

A.,  ii,  38. 
polyiodides  of,  chemical  dissociation 
of   (D.wv.son),    T.,    1308;    P., 
181. 
electrolytic  dissociation  of  (Daw- 
.soN  and  Jackson),   T.,  2063  ; 
P.,  213. 
separation  of,  electrolytically  (Gold- 
iiAUM  and  Smith),  A.,  ii,  1072. 
nitrates,  spontaneous  crystflUisation  of 
solutions    of    (Jones\     T.,     1739; 
P.,  196. 
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Alkali  nitrates,  dcnble,  with  nitrates  of 
the   cerium    metals   (Wykouboff), 
A.,  ii,  385. 
protoxides,  lieat  of  formation  of  (Rex- 

oade),  a.,  ii,  l.''i5. 
silicates  (Jordi.s),  A.,  ii,  103,  492. 
^oZ//sulphides,   action   of  methyl  sul- 
phate on  (STRECKEFi),  A.,  i,  386. 
thioantimonates  (Doxk),  A.,  ii,   7C3, 

859. 
trithionates  and  tetrathionates  (Mac- 
kenzie and  Marshall),  T.,  1726  ; 
P.,  199, 
Alkaline-earth    carbonates    and    alkali 
carbonates,  thermochemical   data 
of  (de  Forcrand),  a.,  ii,  256. 
influence  of  addition  of  chloride  on 
the     reaction      between     carbon, 
nitrogen,     and     (Kuhling     and 
Berkhold),  a.,  i,  143. 
cyanides  and  cyanamides  (Badische 
Anilin-   &   Soda-Fabrik),   A.,   i, 
964. 
iodides,  specific  gravities  of  (Baxter 

and  Brink),  A.,  ii,  377. 
metals,  preparation  of  (v.  Kugelgen), 
A.,  ii,  379. 
preparation  of  colloidal  amorphous 
forms  of  ciystalline  and  soluble 
salts   of  (v.    Welmarn),   A.,   ii, 
842. 
oxides,  crystallisation   of,  from   their 
nitrates  (Brugelmann),  A.,  ii,  842. 
salts,  anomalous  modifications  of  the 
band  spectra  of,  in  the  magnetic 
field  (DuFui-R),  A.,  ii,  138. 
colloidal  and  gelatinous  (Neuberg 
and  Kewald),  A.,  ii,  49.'). 
Alkaline  earths,  alloys  of,  with  mercury 
(Smith),  A.,  ii,  38. 
estimation   of,   in   manures  and   soils 

(Foerster),  a.,  ii,  1072. 
estimation  of,  in  waters  (Blacher  and 
.Jacoby),  a.,  ii,  897. 
Alkalinity,  determination  of,  by  electro- 
chemical means  (Lange),  A.,  ii,  534. 
Alkalis,    action    of,    on    sodium   alkyl 
thiosulphates  (Price    and   Twis.s), 
T.,  1395,  1403;  P.,  179,  185. 
action  of,  on  sodium  ethyl  thiosulphate 

(Gtttmann),  a.,  i,  497. 
compounds  of,  with  mercuric  cyanide 
(Hofmann   and   Wagner),    A.,   i, 
514. 
separation    of    magnesium    from    the 
(Gooch  and  Eddy),  A.,  ii,  632. 
Alkaloid,    C.20H17O4N,   and   its  additive 
salts,    from  Chinese   Corydalis  tubers 
(Makoshi),  a.,  i,  825. 
Alkaloids,  affinity  of  certain,  for  hydro- 
chloric  acid  (Veley),  T.,   2114;    P., 
234. 


Alkaloids,  cinchona.     See  Cinchona. 
of  Corydalis.     See  Corydalis. 
of  Nigella  (Keller),  A.,  i,  283. 
Strychnos.     See  Strychnos. 
reaction  of,  with  sodium  hypobromite 

(Dehn  and  Scott),  A.,  i,  780. 
addition   of  bromoacetonitrile   to   (v. 

Braun),  a.,  i,  67C. 
and    artificial     antitoxins,     supposed 
antidotes  to  (Dorlencourt),  A.,  ii, 
721. 
and  iron,  double  salts  of  (Scholtz), 

A.,  i,  202. 
reactions  of  (Reichard),  A.,  ii,  643. 
estimation  of,  by  means  of  picrolonic 
acid   (Matthes   and   Rammstedt), 
A.,  ii,  75. 
estimation  of  total,  in  cinchona  barks 

(Cohen),  A.,  ii,  996. 
estimation  of  total,  in  coca  leaves  (de 
Jong),    A.,    ii,    440;    (Greshoff), 
A.,  ii,  441. 
Alkyl    argenticyanides,    heats  of   com- 
bustion  of    (Guillemard),    a.,    i, 
719. 
haloids,  interaction  of,  with  aluminium 
(Spencer    and    Wallace),    T., 
1829  ;  P.,  194. 
action    of    amorphous    arsenic    on 

(Auger),  A.,  i,  13. 
direct  interaction  of.  with  magnesium 
(Spencer   and   Crewdson),    T., 
1821  ;  P.,  194. 
iodides,    effect  of  heat  on  (Kahan), 

T.,  132. 
nitrates,    reduction   of,   to  nitrites  in 
alkaline  solution  (Gutmann),  A.,  i, 
597. 
sodium     compounds    and     sjmtheses 
therewith  (Schorigin),  A.',  i,  881, 
886, 
sodium  thiosulphates,  action  of  alkalis 
on  (Price  and  Twis.s),    T.,    1395, 
1403  ;  P.,  179,  185. 
Alkylamines,    formation    of,    in    nerve 

degeneration  (Rauer),  A.,  ii,  717. 
Alkylaminoacetals     (Paal     and     van 

Oember),  a.,  i,  511. 
Alkylaminoalkyl  ;j-aminobenzoates,  pre- 
paration of  (Merck),  A.,  i,  266. 
benzoates,  preparation  of  (Farbwerke 
vorm.  Meister,  Luciiis,  &  Brijn- 
ing),  a.,  i,  266. 
2-Alkylanilopyrines  (Michaelis, 

Mielecke,  and  Lutze),  A.,  i,  61, 
/3-Alkylcinnamic     acids     (Rcpe      and 
Busolt),   A.,   i,  23  ;  Schroeter  and 
Buchhoi.z),  A.,  i,  169. 
Alkylene    glycol-chlorohydrin    ethers. 

See  Glycol-chlorohydrin  ethers. 
Alkylguanidine  salts  (Majima),  A.,    i, 
223. 
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Alkylguanidines,  condensation  of,  with 
ethyl     acctoacetate      (Majima      and 
KOBAYASKl),  A.,  i,  223. 
l-Alkyln/f^"liexan-2-oiie-l-carl)oxylic 
acids,    esters,    influence  of  the   alkyl 
groups  on  the  synthesis  and  degrada- 
tion of  (KoTZ,   BiEBEU,   Hesse,   and 
SciiwAr.z),  A.,  i,  24. 
A''-Alkylketoximes   (Scueiber),    A.,    i, 
763  ;  (ScHEiBEU  and  Brandt),  A.,  i, 
764. 
Alkyloxy-groups,    displacement    of,    in 
the    benzene    nucleus     by     hydrogen 
(Semmler),  a.,  i,  557. 
4-Alkylquinolines  (Blaise  and  Maire), 

A.,  i,  566. 
AlkylsulpMne    ^J^^rln'omides    and    per- 
iodides  (Tinkler),  T.,  1611  ;  P.,  191. 
2-AlkyltMolbenzoic  acids  {oUcijlthiosali- 
eijllc    (/rills),    preparation    of  (Farb- 
werke  yorm.   Meister,   Lttcius,    & 
Bruning),  a.,  i,  797. 
Alkyl     vinyl     ketones,     reactions     of 
(Maire),   A.,  i,  247  ;  (Blaise  and 
Maire),  A.,  i,  390. 
fixation   of  amines   on  the  cthjdenic 
linking  of    (Blaise  and    Maire), 
A.,  i,  398. 
fixation  of  aromatic  amines  on  (Blaise 

and  Maire),  A.,  i,  566. 
action  of  nitrogen-eontaining  reagents 
on  the  carbonyl  group  of  (Maire), 
A.,  i,  290. 
Allantoin,   the   importance  of,   in  uric 
arid  metabolism  (Wiechowski),    A., 
ii,  119. 
AUophane,  ratio  of  alumina  and  silica  in 

(S'l'iiEMME),  A.,  ii,  1041. 
AUoporphyrinand  its  salts  and  anhydride 
(WiLLSTATTER  and    Pfannenstiel), 
A.,  i,  198. 
Alloxan  yltetramethyl- '/' -phenylenedi- 
amine  (Sachs  and  Avi'enzellei!),  A., 
i,  187. 
Alloys  of  metals  which   form  nitrides, 
preparation  of  (Brx-K),  A.,  ii,  837. 
electrical   conductivity   of,   and   their 
temperature  coefficients  (Guertleii), 
A.,  ii,  557  ;  (Rudolei),  A.,  ii,  923. 
thermal    diagrams  and  microscopy  of 

(Friki)RI(!ii),  a.,  ii,  1045. 

binary,  correction  of  tlie  ideal  melting- 

poiut  curves  of  (Mazzotto),  A.,  ii, 

660. 

iiietbod  for  the  measurement  of  rate  of 

change  in  solid  (BKNrjou(iH),  P.,  145. 

hardness   of  (Sai'osiinikoff),    A.,   ii, 

600. 
oi)tieal   method  for   determining    the 
relative     hardness     of    contiguous 
structural  elements  of  (Ckjlru),  A., 
ii,  593. 


Alloys,    interaction    of,    witb    mercury 
(Mallet),  A.,  ii,  187. 
qualitative  study  of  (GiOLiTTi),  A.,  ii, 

945. 
analysis    of  (Namias),    A.,    ii,    326; 
(SciiiJRMANN  and  Scharfenbeiig), 
A.,    ii,    537  ;     (SchIjrmann     and 
Arnold),  A.,  ii,  898. 
planimetric  analysis  of  (Bengouoh), 
P.,  146  ;  (Huntington  andDEScn), 
A.,  ii,  846, 
estimation  of  lead   in  (Elborne  and 
Warren),  A.,  ii,  735. 
Allyl  alcohol,   triiodo-,   and  its  acetate 

(Lespieau),  a.,  i,  496. 
Aliylamine,   action  of  nitrous   acid   on 

(Henry),  A.,  i,  81. 
Allylaminoacetal    and    its    derivatives 
(Paal  and  yan  Gember),  A.,  i,  511. 
Allylazoimide   and   its    dibromide    and 
diazoamino-compound    (Forster   and 
Fierz),  T.,  1174;  P.,  143. 
l-;|/-Allyl-3:4-catechol  methylene  ether. 

See  v|/-Safrole. 
S-i/'-Allyl-o-cresol  and  its  methyl  ether 

(Behal  and  TiFFENEAu),  A.,  i,  630. 
Allylhippuric  acid  (Sorensen),  A.,  i, 

981. 
3-Allylhydantoin    (Bailey    and    Pan- 

DOLi'ii),  A.,  i,  741. 
o-Allylnaphthalene  and  its  iodohydrin 
(TiFFENEAU  and  Daudel),  a.,  i,  972. 
Allyl thiocarbamide,    reaction    of,    with 
acetj'l  chloride  (Dixon  and  Taylor), 
T.    22. 
Allylthiocarbimide,  action  of,  on  ethyl 
sodinmalonate  (Kuhemann),  T.,  625. 
Almond,  globulin  from  the.     See  under 

Globulin. 
Almond  extracts,  colorimetric  estimation 
of   lienzaldehvde   in   (Woodman   and 
LYEdHo),  A.,'ii,  1079. 
Almond  tree,  gum  of  the  (Hi'ERRe),  A., 

i,  606. 
Alims  ghUiiiofta,   alcohols  and  resinous 
acids  in  the  varnish  fi-om  the  leaves 
of  (H.  and  A.  v.  Euler),  A.,  i,  39. 
Aloesol,  a  complex  phenol  from   aloes, 
and  /I'/rachloro-  and  its  acctj'l  deriva- 
tive (Legeu),  a.,  i.  40.  980. 
Aloisiite,  a  new  hydrosilicate  from  the 
tufa    of    Fort    Portal,    Uganda    (Co- 
m>mha),  a.,  ii,  956. 
Alumina.     Sec  Aluminium  oxide. 
Aluminium,  Ihe  chief  inorganic  element 
in  a  proteaccous  tree,  and  tlie  occur- 
rence   of    aluminium    succinate    ii\ 
trees  of  this  species  (Smith),  A.,  ii, 
88.'"). 
in  tlie  potential  series  (van  Dkyf-XTEIe 
and  VAN  Lummel),  A.,  ii,  12,  558  ; 
(van  Laak),  a.,  ii,  248,  558. 
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Aluminium,    interaction  of,  with  alkyl 
haloids   (Si-excer  and   Wallace), 
45     T.,  1829;  P.,  194. 
iinely  powdered,  interaction  of,   with 
carbon  (Weston  and  Ellis),  A., 
ii,  849. 
action  of,   on  silica  and  boron  tri- 
oxide  (Weston  and  Ellis),  A.,  ii, 
38.^). 
Aluminium  alloys  (Gwyer),  A.,  ii,  284. 
witli  calcium  (DoxsKi),  A.,  ii,  279. 
with  copper,  electrolytic  corrosion  of 

(Rowland),  A.,  ii,''381. 
with  silicon  (Fraenkel),  A.,  ii,  592. 
with  tin,  hardness  of  (Saposhnikoff), 

A.,  ii,  600. 
with    zinc,     hardness     of    (Saposh- 
nikoff), A.,  ii,  284. 
Aluminium  compounds  with  manganese 

(Hindrichs),  a.,  ii,  857. 
Aluminium  boride  (Biltz),  A.,  ii,  763. 
bromide,  preparation  of,  and  its  latent 
heat  of  fusion  (Kablukoff),  A.,  ii, 
499. 
carbide  (Weston  and  Ellis),  A.,  ii, 
849, 
formation  of  (Pring),  T.,  2103  ;  P., 
240. 
chloride,      new     catalytic     effect     of 

(Bodtker),  a.,  i,  621. 
hydroxide,    amphoteric    character    of 
(Wood),  T.,  417;  P.,  15. 
colloidal,  coagulation  of,  by  electro- 
lytes (Kawamura),  a.,  ii,  949. 
mercnri-iodide  (Duboin),  A.,  ii,  598. 
oxide   (alumina),    iibre-like,    and    its 
surface  actions  (Wislicenus\  A., 
ii,  261. 
catalytic  power  of  (Senderens),  A., 

ii,  166. 
and  silica,  precipitation  of  gelatinous 
mixtures  of,  and  their  relation  to 
allophane,  halloysite,  and  mont- 
niorillonite    (Stremme),    A.,    ii, 
1041. 
iron,  and  phosphoric  acid,   estima- 
tion of,  in  presence  of  each  other 
(Cooksey),  a.,  ii,  987. 
and   silica,    estimation   of,    in   iron 
ores  (Timby),  A.,  ii,  533. 
iron  phosphates,  utilisation  of  native 

(Schroder),  A.,  ii,  500. 
silicates  (Ulffers),  A.,  ii,  592. 
potassium  silicates  (Weyberg),  A.,  ii, 

697. 
vanadium     silicides    (Manchot     and 

Fischer),  A.,  ii,  46. 
sulphate,  compound  of,  with  guanidine 
sulphate  (Ferraboschi),  A.,  i,  720. 
sulphide  and  iron  sulphide,  probable 
existence  of  a  compound  of  (Ditz), 
A.,  ii,  111. 


Aluminium    titanide     (Manchot     and 

Richter),  A.,  ii,  40. 
Aluminium  and  iron  groups,  qualitative 
analysis   of  the  (NoYEs,   Bray,   and 
Spear),  A.,  ii,  538. 
Alveolar  air,  tension  of  carbon  dioxide 
in,  during  chloroform  narcosis  (CoL- 
LINGWOOD  andBuswELL),  A.,  ii,  49. 
tension  of  cai'bon  dioxide  in,   during 
exercise    (Collingwood    and   Bus- 
well),  A.,  ii,  49. 
Alypine,  colour  test  for  (Lemaire),  A., 

ii,  784. 
Amalgams.     See  Mercury  alloys. 
Amanita  Plialloides,  poisons  of  (Abel  and 

Ford),  A.,  ii,  1061. 
Amarine,  resolution  of  the  iminazole  ring 
in  (Fischer  and  Prause),  A.,  i,  219. 
Amidase,     occurrence    and     action     of 

(Effront),  a.,  i,  491. 
Amides,    molecular    complexity    of,    in 
various     solvents     (Meldrum    and 
Turner),  T.,  876  ;  P.,  98. 
influence   of,    on  protein    metabolism 

(Friedlander),  a.,  ii,  514. 
of  higher  fatty  acids,   compounds  of, 
with  chloral  (Sulzberger),  A.,  i, 
960. 
acid,  action  of  beer  yeaston  (Effront), 
A.,  i,  491. 
value  of,  in  Carnivora  (VuLTZ  and 

Yakuwa),  a.,  ii,  207. 
JV-methylol  compounds  of  (Einhorn, 
Feibelmann,    Gottler,     Ham- 
burger, and  Sprongerts),  A.,  i, 
608. 
aromatic,    of  the   higher  fatty  acids, 
interaction  ofdiazo-salts  with  (Sulz- 
berger), A.,  i,  483. 
diplienylated  acid,  prepai-ation  of,  by 
the  action  of  diphenylcarbamide  on 
acids  (Herzog  and  Hancu),  A.,  i, 
268. 
halogenated  acid,  action  of  phosphorus 
pentachloride  on  (Steinkopf,  Bene- 
DEK,  GRiJNUPP,  and   Kirchhoff), 
A.,  i,  961. 
plant,  nutritive  value  of  (Schulze), 
A.,  ii,  960. 
Amides,  thio-.     See  Thioamides. 
Amidines,  the  chemistry  of  the  (Young 

and  Dunstan),  T.,  1052  ;  P.,  136. 
Amine,   CgHj-N,   and  its  hydrochloride 
and    platinichloride,     from    pinene 
(Henderson  and  Heilbron),   T., 
293  ;  P.,  31. 
Cj8H.2;504iSr,    from    the    reduction    of 
methylvanillinoxime     (Rugheimer 
and  Schon),  A.,  i,  154. 
Amines,    reaction  of,    with   alkyl  vinyl 
ketones    (Blaise    and    Maire),     A., 
i,   398. 
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Amines,  actiou  of,  on  cimiamylideueacetic 
acid  and  its  niethvl  ester  (Riedel), 
A.,  i,  536. 
interaction  of,  witli  2:3:5-trinitro-4- 
acetylaminophenol  (Meldola  and 
Hay),  T.,  1659  ;  P.,  197. 
combination  of,  with  benzilic  acid  (v. 

LiEBio),  A.,  i,  646. 
and  ammonia,  separation  of,  by  means 
of  boiling  absolute    alcnjiol   (Beh- 
THEArME),  A.,  ii,  742. 
Amines,     aromatic,    reaction    of,     with 
glyoxal  sodium  hydrogen  sulphite 
(HiNSBERo),  A.,  i,  453. 
action  of  halogens  on,  and  their  use 
in  the   synthesis  of  certain  dyes 
(OsTROGOvicH  and  Silbermann), 
A.,  i,  373. 
reaction  of,  with  sodium  hypobromite 

(Dehn  and  Scott),  A.,  i,  780. 
reduction  of,  in  presence  of  nickel 

oxide  (Ipatieff),  A.,  i,  332, 

fixation  of,  on  alkyl  vinyl  ketones 

(Blaise  and  Maire),  A.,  i,  566. 

aromatic    primary,     condensation     of 

chloral  with  (Wheeler,  Dickson, 

Jordan,  and  Miller),  A.,i,  332. 

.  phenjd    derivatives    of    (Goldberg 

and  Sissoeff),  A.,  i,  17. 
aromatic  secondary,  action  of  formalde- 
hyde on  (v.  Braun),  a.,  i,  684. 
aromatic  tertiar\^,  addition  of  bromo- 
acetonitrile   to  (v.    JjRAUn),    A.,   i, 
676. 
fatty,   affinity  constants  of,  as  deter- 
mined by  the  aid  of  methyl-orange 
(Veley),  T.,  661  ;  P.,  50. 
primary,    reaction    of,    with    4-nitro- 
aoetylanthranil       (Bogeut      and 
Klaber),  a.,  i,  466. 
compounds  of,  with   cobaltinitrites 
(Cunningham  and  Pei;kin),  P., 
212. 
racemic,   resolution   of,    by   means  f)f 
camphoramic  acids  (Fi;eylon),  A., 
i,  827. 
tertiary,  as  reagents  for  distinguishing 
between  cnolic  and  kctonic  deriva- 
tives (Michael  and  Smith),  A.,  i, 
043. 
See  also  Bases. 
Aminoacetals      and      aniino-aldehydes 

(Worn,),  A.,  i,  46. 
Amino-acid,  ('o,H;,:,0,,N,  and  its  methyl 
ester  and  salts,  fr(imaconiiie(ScHi'L/,K), 
A.,  i,  561. 
Amino-acids,    synthesis    of    (Sorknsex 
and  Andkhskn),  A.,  i,  649,  675. 
action  (»f  carbon  disulphide  on  (ICiiR- 

nku),  a.,  i,  509. 
decomposition  of,  by  Badlhis  prolcus 
■vulgaris  (Nawiasky),  A.,  ii,  C14. 


Amino-acids,    reduction    of,    to   anrino- 
aldehydcs  (Neuberg),  A. ,  i,  322. 

of  bvssus  (Abderhalden),  a.,  ii, 
517. 

in  meat  extracts  (Micko),  A.,  ii,  713. 

in  urine  during  pregnancy  (van  Leer- 
sum),  A.,  ii,  715. 

fate  of,  in  the  dog  (Friedmann),  A., 
ii,  205. 

new  compounds  of,  with  ammonia 
(Bergell  and  Feigl),  A.,  i,  140, 
396. 

derivatives  of,  applicable  for  synthetical 
purposes  (Gabriel),  A.,  i,  181. 

racemic.     See  Racemic  amino-acids. 
Amino-acids,    halogen    (Wheeler    and 

Clai'p),  a.,  i,  897,  981. 
a- Amino -acids,  hydrocyclic  (Skita   and 

Levi),  A.,  i,  884. 
Amino-alcohol,     CjoHj^OoN,     and      its 
benzoyl    derivative,   from   estragole 
iodohydrin       and       dimethylamine 
(Daufresne),  a.,  i,  19. 

Ci4Ho:>0,2N,  from  estragole  iodohj'drin 
and  diethylamino  (Daufresne),  A., 
i,  20. 

CiiiHiflOoN",  from  the  action  of  nitrous 
acid  on  di-jo-methoxydiaminostilbene 
(Fischer  and  Prause),  A.,  i,  220. 

Co4H3gOsN,  and  its  salts  and  their 
acetyl  derivatives,  from  aconinc 
(Schulze),  A.,  i,  561. 

and  its  benzoate  hydrochloride  and 
phenylurethane  In-drochloride,  from 
the  reduction  of  ethyl  jS-diethyl- 
aminoethyl  ketone  (Blaise  and 
Mai  RE),  A.,  i,  398. 
Amino-alcohols,  formation  of  (Dau- 
fi'.esnk),  a.,  i,  19;  (Fotmineau 
and  TiFFENEAu),  A.,  i,  163; 
(Farbwerke  vor.M.  Meister, 
Lriirs,  &  Bruninc),  A.,  i,  107  ; 
(Rikdel),  a.,  i.  250,  9.56. 

preparation  of  acyl  derivatiTcs  of 
(Fai!bw'erke  vor.M.  Mkister, 
Lucius,  &  Bri'^ning),  A.,  i,  167, 
169,  176. 
Amino-aldehydes  and  aminoacetals 
(WoiiiO,  A.,  i,  46. 

and  amino-ketones  of  the  aromatic 
series,  relation  between  the  absorp- 
tion spectra  and  chemical  constitu- 
tion of  (Baly  and  Marsden),  T., 
2108  ;  P.,  235. 

reduction  of  amino-acids  to  (Neubrro), 
A.,  i,  322. 
Aminoalkyl  esters,  relation  between 
I'licMiical  constitution  and  pliysio- 
logii'al  action  in  (\ertain  substituted 
(Pvman),  T.,  1793  ;  P..  208. 

acylateil,  jireparation  of  (Riedel),  A., 
"i,  769. 
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Aminocarboxylic  acids,  affinity  constants 
of,  as  determined  liy  the  aid  of  nietliyl- 
uuinge  (Veley),  T.,  662  ;  P.,  50. 
Amino- compounds,  action  of,  on  chloio- 
nietliyl  sulphate  (Hour.EN  and  Ar- 
nold), A.,  i,  533. 
amphoteric,  union  of  carLon  dioxide 
with   (Siegfried   and  Neumann  ; 
Siegfried  and  Liebeumann),  A., 
i,  379. 
aromatic,     action     of     sulphites     on 
(Bucheiier  and  Seyde),  A.,  i,  455. 
See  also  under  the  parent  Substance. 
Amino- groups,   acids  as   accelerators  in 
the  acetylation  of  (Smith  and  Orton), 
T.,  1242;  P.,  132. 
iV^- Amino- groups    in   heterocyclic    com- 
pounds (BuLOW  and  Klemann),  A., 
i,  54. 
iV-Aminoheterocyclic  compounds  (Fran- 

zen  and  Scheuermann),  A.,  i,  2D3. 
Aminohydroxy-acids,       synthesis        of 
(Surensen  and  Andersen),  A. ,  i,  649. 
cundensation  of,  with  aromatic  alde- 
hydes (PuXEiiDu),  A.,  i,  286. 
;8-Amino-o-hydroxy-acids,      preparation 
of   esters    of   (Les    Etablissements 
Poulenc  Freres  &  Ernest  Fourn- 
EAu),  A.,  i,  937. 
Amino-ketones     and     amino-aldehydes, 
relation     betAveen     the     absorption 
spectra  and  chemical  constitution  of 
(Baly   and   Maesden),   T.,   2108; 
P.,  235. 
acid  properties  of  (Rabe,  Schneider, 

and  Braasch),  A.,  i,  361. 
transformations     of     (Gabriel     and 
LiECK),  A.,  i,  464. 
/3- Amino-ketones,  preparation  of  (Kohn), 

A.,  i,  829. 
5- Amino-ketones  (Gabriel),  A.,  i,  648. 
€ -Amino-ketones  (Gabriel  and  Colman), 

A.,  i,  649. 
Amino-lactones  from  diacetoue  alcohol 

(Kohn),  A.,  i,  819. 
a-Amino-nitriles,    synthesis   of  (Zelin- 

SKY  and  Stadnikoff),  A.,  i,  770. 
Amino-oximes,      negative      substituted 
(Steinkui'F  and  Benedek),  A.,  i, 
1012. 
brominated   (Steinkopp    and   Grun- 
upp).  A.,  i,  966. 
Ammonia,   synthesis   of   (Woltekeck), 
A.,  i,  400  ;  ii,  174. 
catalytic  synthesis  of,  from  its  elements 
(Brunel  and  Woog),  A.,   ii,   34  ; 
(Woltereck),  a.,  ii,  174. 
production  of,  by  bacteria  (Berohau.s), 

A.,  ii,  413. 
chemical  action  of  radium  emanation 
on  (Cameron  and  Ramsay),  T.,  984 ; 
P.,  132. 


Ammonia,     electrical     conductivity     in 

systems    containing   zinc   sulphate, 

water,  and  (Shumakoff),  A.,  ii,  457. 

liquid,  boiling  point  of  (Franklin), 

A.,  ii,  34. 
contact  oxidation  of  (Orloff),  A.,  ii, 

582, 
the  unimolecvdar  course  of  the  decom- 
position of,  by  the  silent  discharge 
(Le   Blanc   and   Davies),    A.,   ii, 
653  ;  (Pohl  ;  Le  Blanc),  A.,  ii,  819. 
temperature  of  dissociation  of  (Wol- 
tereck), A.,  ii,  820. 
distillation   of,    in   presence   of    mag- 
nesium  or   calcium   salts  (Kober), 
A.,  ii,  893. 
apparatus  for  the  ([uantitative  distilla- 
tion of  (Kober),  A.,  ii,  776. 
equilibrium  of,  under  pressure  (Jo.sr), 
A.,  ii,  362,  761  ;  (Haber  and  Le 
Rossignol),  a.,  ii,  362,  819. 
action  of,  on  phosphorus  (Stock  and 

Johannsen),  a.,  ii,  583. 
action  of,  on  phosphorus  chlorouitride 

(Be-sson  and  Rosset),  A.,  ii,  583. 
niicrobiochemical  formation  of,  in  soil 

(Perotti),  a.,  ii,  124. 
and  metals,  formation  of  compounds 

between  (Kraus),  A.,  ii,  486. 
and  urea,  Spiro's  and  Folin's  methods 
of  estimating  (Howe  and  Havi^k), 
A.,  ii,  426. 
estimation   of,  in  urine   (Malfatti), 
A.,  ii,  531  ;  (Steel  and  Gies),  A., 
ii,  776  ;  (Ronch^se),  A.,  ii,  983. 
nitrates,  and  nitrites,  esthiiation  of,  in 
sea  water  (Ringer  and  Klingen), 
A.,  ii,  320. 
estimation   of,  in  water  (RoNCilii.SE), 

A.,  ii,  320. 
and  amines,  separation  of,  by  means 
of  boiling   absolute   alcohol    (Ber- 
theaume),  a.,  ii,  742. 
Ammonium  amalgam  (Smith),  A.,  ii,  38. 
demonstration  of  the  formation  of,  by 
electrolysis  of  ammonium   chloride 
(Schroeder),  a.,  ii,  270. 
Ammonium  bases,  problem  of  the  asym- 
•  metric  synthesis  of  (E.  and  0.  Wede- 
kind),  a.,  i,  258. 
i|/-Ammonium     bases,     constitution    of 

(Gadamer  ;  Kuntze),  A.,  i,  322. 

Ammonium  compounds,  optically  active, 

effect     of    constitution     on     the 

rotatory  power    of    (Jones    and 

Hill),  T.,  295;  P.,  28. 

resolution  of,  by  means  of  tartaric 

acid  (Jones),  A.,  i,  257. 
dependence     of     the     velocity     of 
lacemisation  of,  on  the  nature  of 
the  anion  (E.  and  0.  AVedekind 
and  Pascuke),  A.,  i,  334. 
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Ammonium  compounds,  optically  active, 
autoraceniisation  of  (v.  Halean), 
A.,  i,  627. 
mechanism  of  the  autoraccmisation 
of  (Wedekind  and  Paschke),  A. , 
i,  722, 
quaternary,     douljle     dissociation     of 
(v.  Bkaun),  a.,  i,  627. 
Ammonium    salts,     Cain's     theory     of 
(Hantz.scii),  a.,  i,  1021. 
quaternary,     state     of,     in     solution 
(Wedekind  and  Paschke),  A.,  i, 
722. 
experiment  with,    on    soils    (EiirtEN- 

beeg),  a.,  ii,  60,  1068. 
calcium      cyananude,      and      sodium 
nitrate,  nuinurial  experiments  with 
(Wagnek,    Hamann,    and    Mum- 
zingeu),  a.,  ii,  622. 
Ammonium      rhodium      bromide      and 
chloride  (Gutbier  and  HiJTTLiNG- 
er),  a.,  ii,  200. 
chloride   (sal  wiiimonica),  preparation 
of  pure  (Hiniuchsen),  A.,  ii,  494. 
vapour  pressure  of  (Johnson),  A.,  ii, 
157  ;   (van   Laar),   A.,   ii,    353, 
569  ;  (Abegg),  A.,  ii,  466,  812. 
mercuric  chloride,  and  water  at  30°, 
in  equilibrium  (Meerburg),  A., 
ii,  676. 
and   dimercuriammoniuni   chloride, 
double,  dissociation  of,  )>y  water 
(Gaudechon),  a.,  ii,  188. 
iniluence   of,    on   the   solubility   of 
barium  carbonate,  and  vice  versa 
(Kernot,  D'Agostino,  and  Pei,- 
LEGRiNo),  A.,  ii,  568. 
mercuric  chloride  [white  jjrccipUate), 
reactions      of      (Schmidt      and 
Krauss),  a.,  i,  139. 
acidimetric  assay  of  (Rui'i'and  Leii- 
mann),  a.,  ii,  70. 
chromate,  diehromatc,  and  trichrom- 
ate,  slow  decomposition  of,  by  heat 
(Bali,),  P.,  136. 
f^M'lironiate,  decomposition  of,  by  heat 

(Hooton),  p.,  27. 
chromates,    double  (Grooer),  A.,  ii, 

690. 
^jeriodate,    s]iecilic   gravity   and   solu- 
bility of  (Barker),  T.,  17. 
molybdate,  hydrolysis  of,  in  presence 
of  iodates  and  iodides  (Moody),  A., 
ii,  197. 
cero-  and  lantliano-molybdatcs  (Bar- 

BiERi),  A.,  ii,  595. 
I)hos]>h(imolybdate,  variations  in  the 
composition  of  (Ciiesneau).  ■'^•i  ''• 
427. 
nitrate,  utilisation  of  nitrogc  '  in  the 
form  of  (Pkkii'kki!,  Tlr.rNr.v,  and 
Prank),  A.,  ii,  980. 


Ammonium  nitrite  (Meyer  and  Trut- 
zer),  a.,  ii,  181  ;  (Wegscheider), 
A.,  ii,  265. 
sulphate     as     manure.       See     under 

Manure, 
calcium   sulphate,   double.     See   Am- 
monium syngenite. 
copper  calcium  sulphates  (D'An.s),  A., 

ii,  590. 
manganous  sulphates  (Lang),  A.,i,350. 
^cj'sulphate,  electrolytic  production  of 
(Consortium      riJR      Elektbo- 
chemische  Indu.strie),    a.,   ii, 
690. 
action  of,  on  metals  (Turrentine), 
A.,  ii,  104  ;  (Levi,  Migliorini, 
and  EiicoLiNi),  A.,  ii,  581. 
and   sodium   peroxide,  reaction  be- 
tween (Kempf  and  Oehler),  A., 
ii,  764. 
oxidation  of  the  ammonia  in  (Levi 

and  MiGLiniiiNi),  A.,  ii,  835. 
use  of,  in   the   separation  of  man- 
ganese from  copper  in  acid  solu- 
tions (Gotth(JHALk),  a.,  ii,  433. 
thioantimonate  (Donk),  A.,  ii,  763. 
Ammonium     cyanate     and     carbamide, 
isomerism  of  (Patterson  and  Mc- 
Millan), T.,  1050;  P.,  135. 
thiocyanate   and    thiocarbamide,    iso- 
merism of  (Patterson  and  Mc- 
Millan), T.,  1049;  P.,  135. 
hydrolysis  of  aqueous  solutions  of, 
in  presence  of  metallic  hydroxides 
(Grossmann),  a.,  i,  512. 
Ammonium  radicles,  chemical  dissocia- 
tion  of  poly  iodides   of  (Dawson), 
T.,  1308;  P.,  181. 
electrolytic  dissociation  of  polyiodides 
of    (Dawson    and    Jackson),    T., 
2063  ;  P.,  213. 
Ammonium  syngenite  (D'Ans),  A.,  ii, 

182. 
Amorphous,   colloidal,   and  crystalline 

states  (v.  Weimarn),  A.,  ii,  90. 
Amygdalin  (Rosenthaleb),  A.,  i,  197. 
hydrolysis  of,  by  emulsin  (Auld),  T., 
"1251,  1276;  P.,  97,   181  ;  (Feist), 
A.,  i,    437,    903  ;   (Kosenthaler), 
A.,  i,  817. 
Amyl    alcohol,    recovciy   of,    from    the 
acid  liquors  ()btaiued  in  the  Gcrber 
process  (Ku'HMonh),  A.,  i,  495. 
oxidation    of,    liy    a    contact    process 
(Orlofk),  A.,'i,  306. 
^Amyl  alcohol,  sulphur  derivatives  of, 
and    their    optical    activity    (HlL- 
DiTcii),  T.,  1619  ;  P.,  195. 
Amyl  alcohol.     See  also  Dimethylethyl- 

caihinol. 
woAmyl  arsenite  (Lang,  Mackry,  ar.il 
GoBT.NKi;),  T.,  1367;   P.,  150. 
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Aniyl  ether,  [ntjpaiation  of  (Schroetek 

and  SoNi)A(i),  A.,  i,  497. 

co]ii]ioniKl  of,  witli  magnesium  meth- 

iodidc  (Zerewitinoff),  A.,  i,  016. 

Amyl  nitrite,    eflect   of,    on  red  blood 

coi-piiacles  (Slaa'u),  A.,  ii,  767. 
Amylamine,  i)reparatioii  of  (Chemische 
Wekke  vorm.  Heinrich  Byk),  a., 
i,  395. 
tsoAmylaminoacetal  and  its  derivatives 
(Paal    ami    van     Gember),    A.,    i, 
511. 
Amylase,  physicocliemical  investigation 
of  (Philoche),  a.,  i,  712;  ii,  470. 
of  pancreatic  juice,  action  of,  and  its 
activation  by  gastric  juice  (Bierry), 
A.,  ii,  305. 
of  resting  barley  (Ford  and  C4uTitRiE), 
A.,  ii,  218. 
«oAmyl(!mhlorosilicane  (Melzer),  A., 

i,  967. 
Amylene  alcohol.     See  A(3-Penten-5-ol. 
ozonide   (Harries   and   Haeffner), 
A.,  i,  846. 
Amylglycerol  and  its  triacetate  (Reif), 

A.,  i,  847. 
Amyloid  degeneration,  the  chemistiy  of 

(Han.ssex),  a.,  ii,  1)68. 
a-Amyloxystyrene  (Tiffeneau),  A.,  i, 

19. 
l-Amylpiperidine,     7-amino-     and     its 
additive     salts,     carbamide,     phenyl- 
carbamide,  and  oxamide  (Blaise  and 
Maire),  a.,  i,  398. 
a-Amyrin,  identity  of,  with  ilicyl  alcohol 
(Jungfleisch  and  Leroux),  A.,  i, 
1000. 
cinnamic    ester     of    (Windaus    and 
Welsch),  a.,  i,  903. 
Anaemia,  experimental,  blood  formation 
in  spleen  and  liver  in  (v.   DoMARUs), 
A.,  ii,  509. 
Anaesthesia,  increase  in  osmotic  concen- 
tration of  the  blood  during  (CARL- 
SON and  Luckhardt),  A.,  ii,  304. 
ether.     See  Ethyl  ether  anesthesia. 
Anaesthetics,      local,     colour    test     for 

(Lemaire),  a.,  ii,  784. 
Analysis,  isolation  of  traces  of  mineral 
substances  from  saline  mixtures  in 
(MeillI^re),  a.,  ii,  62. 
importance  of  hygroscopy  in  (Reicii- 

ard),  a.,  ii,  891. 
destruction   of  organic   substances   in 

(Kerbosch),  a.,  ii,  981. 
replacement  of  hydrogen   sulphide  in 

(Donath),  a.,  ii,  730. 
use  of  borax,    &c.,   beads  in    (Lutz), 

A.,  ii,  226. 
addition  of  indigo  in  titrations  with 
methyl-  or  ethyl-orange  (Luther), 
A.,  ii,  62. 


Analysis,  absorption  bulbs  for  use  with 
bottles    containing*  standard    solu- 
tions,   &c.    (Pozzi-Estor),    A.,    ii, 
729. 
new  form  of  potash  bulb  for  (Hill), 

P.,  182. 
apparatus  for  testing  burettes,  pipette.s, 
and   mercury   measuring    tubes   (v. 
Spindler),  a.,  ii,  625. 
gas-generating    apparatus    for  use    in 

(MirLLER),  A.,  ii,  129. 
apjiaratus    for    estimations    involving 
distillation    (Morgan    and   Cook), 
A.,  ii,  424. 
use  of  certain  organic  acids  and  acid 
anhydrides   for  the   standardisation 
of  acid  and  alkali  solutions  (Phelps 
and  Weed),  A. ,  ii,  730. 
comparison     Isetween     succinic     acid, 
arsenious  oxide,  and  silver  chloride 
for  the  standardisation  of  solutions 
(Phelps  and  Weed),  A.,  ii,  730. 
preparation     of    alcoholic    potassium 
hydroxide    solution  and   apparatus 
for  storing  the  same  (Scholl),  A., 
ii,  425. 
Analysis,  adsorption.      See   Adsorption 
analysis, 
new  capillary  and  capillary-analytical 
investigations       (Gopfelsroedeb), 
A.,  ii,  529. 
centrifugal  qualitative   (Jankex),  A., 

ii,  891. 
chemical,    microchemical,    and  micro- 
scopic,   use    of    chloral   alcoholate, 
chloral  hydiatc,  and  bromal  hydrate 
solutions  in  (Schaer),  A.,  ii,  62. 
electrolytic  (Classen),  A.,  ii,  226,  432, 
529  ;     (Fischer),    A.,    ii,    226  ; 
(Foerster),      a.,    ii,    322,    529  ; 
(Perkin),  a.,  ii,  432. 
use    of    the     filtering    crucible    in 

(Gooch  and  Beyer),  A.,  ii,  529. 
rapid,  of  metals  (Sand),  T.,  1572; 
P.,  189. 
microchemical  (Schoorl),  A.,  ii,  432, 

777  ;  (Bolland),  A.,  ii,  1080. 
organic,      soda-lime      apparatus      for 

(Dennstedt),  a.,  ii,  225. 
organic   elementary,    new   experiences 
in     the     simplified     method     of 
(Dennstedt),  A.,  ii,  321. 
of  organic  compounds  (Dennstedt 
and  Hassler),  A.,  ii,  984. 
qualitative,    rapid    method   of   (Pol- 
lard), A.,  ii,  1069. 
of  the  common   elements   (Notes, 

Bray,  and  Spear),  A.,  ii,  538. 
of    metals    of    the    second    group 
without  using  hydrogen  sulphide 
or   ammonium   sulphide   (Selva- 
tici),  a.,  ii,  322. 
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Analysis,    qualitative,    of    group     III. 

(Gabon  smd  Raquet),  A.,  ii,  630. 

use   of  sodium  dioxide   in   (Caron 

and  Raquet),  A.,  ii,  630  ;  (Cal- 

hane),  a.,  ii,  635. 

quantitative,   use  of  sodium  peroxide 

in  (Park),  A.,  ii,  628. 

refractometric,    of    organic    mixtures 

(Beythien  and  Hennicke),  A.,  ii, 

72  ;  (Sundvik),  A.,  ii,  990. 

spectrum.     See  under  Photochemistry. 

thermal,    quartz   protecting    tubes   in 

(ScHOEN),  A.,  ii,  10]  ^•. 
volumetric,     preparation     of    normal 
hydrochloric  acid  (Rebenstokff), 
A.,  ii,  221. 
titration  of  permanganate  in  presence 
of  hydrochloric  acid   (Harri.son 
and  Perkin),  A.,  ii,  228. 
use     of    sodium     hyposulphite     in 

(Bollenbach),  a.,  ii,  229. 
use  of  thiosulphuric  acid  in  (Ca.so- 
LARi),  A.,  ii,  173,  222. 
Anethole,     synthesis     of     (Behal   and 
TiFFENEAi;),  A.,  i,  260. 
methyl  iodohydrin  (Tiffeneau),  A., 
i,  165. 
Anglesite,    barytes,   and  celestine,  arti- 
ficial reproduction  of,  and  isomorphous 
mixtures    of  these   substances    (Gau- 
beut),  A.,  ii,  38. 
Angocopalolic     acid     and     a-    and    yS- 
Angocopaloresens   from  Angola  copal 
(TscHiRCH    and    Rackwitz),    A.,    i, 
96. 
Anhydride,     0.^]  H:,,;0;.,     from      agaricic 
anhydride    (flloMs  and   VociELaANc;), 
A.,  i,  5. 
Anhydrides     of      a-aniino-i\^-carboxylic 
acids  and  of  a-amino-acids  (Leuch.s 
and  Geigeu),  A.,  i,  541. 
of  monobasic  acids,  action  of  zinc  allyl 

iodide  on  (Saytzefk),  A.,  i,  73. 
acid,    mixed  organic,  new  method   of 
preparing  (Bougault),  A.,  i,  791. 
colour  reactions  during  the  hydro- 
lysis of  (Stobbb),  a.,  i,  985. 
ester,  of  saturated  dibasic  acids  (Mol), 

A.,  i,  76. 
Se(!  also  Dicarlxixyiic  anhydrides. 
Anhydrobisphenacylamine       and       its 
nitrate    and     benzylideno     derivative 
((Iai'.riei.  and  Lieck),  A.,  i,  465. 
Anhydrobrazilinic     acid,     synthesis    of 
(i'KKKiN    and    RoiiiNSON),    T,,    489  ; 
I*.,  :<\. 
Anhydro-ao'-dimethylhydrophthalide 
(Mki!M(M)  and  Si.mmnis),  A.,  i,  342. 
Anhydroglutaric      acid,      eMiyi      ester 

(M..I,),  A.,  i,  77. 
Anhydrohaematic  acid,  esters  (Kl'stei!), 
A.,  i,  3U3. 


Anhydrohydroxydihydrosorbic  acid  and 

its  salts  (Riedel),  A.,  i,  501. 
Anhydrolinaric    phenol  and  its  acetate 

and  benzoate  (Klobb),  A.,  i,  904. 
Anhydromethylenecitrylsalicylic    acid, 

quinine  salts  (Santi),  A.,  i,  451. 
Anhydro-a-naphthaquinoneresorcinol. 

See  Brazanquinonc,  2-hydroxy-. 
Anhydro-oxalic  acid,  ethyl  ester  (Mol), 

A.,  i,  76. 
Anhydro-oxymethylenediphosphoric 

acid,  decomposition  of,  by  phytase 
(Suzuki,  Yoshimura,  and  Takai- 
.sHi),  A.,  i,  235. 
salts,  occurrence  of,  in  plants  (Suzuki 

and  Yoshimura),  A.,  ii,  124. 
calcium  magnesium  salt.     See  Phytin. 
Anhydro-/S'-phenetyl-3:3'-(^mitrophen- 
azothionium  (Smiles  and  Hilditch), 
T.,  150. 
Anhydrorhapontigenin  (Hesse),  A.,  ii, 

419. 
Anhydrosuccinic  acid,  ethyl  ester  (Mol), 

A.,  i,  76. 
Anil,_chloro-.    See j;-Benzoquinone,  Ictra- 
chloro-. 
hydrochloro-.  See  Quinol,  trtrachlovo-. 
Amlhaematic  acid  and  its  methyl  ester 

(Kuster),  a.,  i,  304. 
Anilides,   formation  of,  from  benzhydr- 
oxamic  acid  (PoNzio  and  Giovetti), 
A.,  i,  726. 
ji^toluidides,    and    a-naphthalides    of 
normal  fatty  acids,  melting  points 
of    (Robertson),    T.,    1033  ;     P., 
120. 
of  certain  polybasic  aliphatic  and  aro- 
matic acids,  nitration  of  A^-acyl  com- 
pounds of  (Tingle  and   Blanck), 
A.,  i,  778,  893. 
Anilides,    halogenated,    j)reparation    of 
(Mannino  and  ni  Donahj),  A.,  i,  826. 
vl/Anilides,  acid  anilides,  and  anilo-acids 

(Meyer),  A.,  i,  25. 
Aniline  and  its  derivatives,  nitration  of 
(TiNci-E  and  Blanck),  A.,  i,  778; 
(Witt  and  Wittk),  A.,  i,  874, 
action    of,    on    benzoylbenzoic    acids 

(Meyer),  A.,  i,  25. 
action   of  dichloroacetic   acid   on  (v. 
O.stromisslensky),  A. ,  i,  82,  888. 
and  its  homologucs,  action  of  dichloro- 
acetic acid  on  ( 11  ellkr  and  1  jEydkn), 
A.,  i,  216. 
formaldehyde,    and   sodium    hyposul- 
phite, interaction  of  (Gesellschakt 
FiiH     CiiKMiscHE    Industrie    in 
Basel),  A.,  i,  151. 
and  its  homologucs,  action  of  gl3'0xylic 
acid  and  of  diacetylglynxylic  acid 
on     (v.     OSTUOMISSLUNSKV),     A.,    i, 


INDEX    OF   SUBJECTS. 


1241 


Aniline,  oxidation  of,  by  halogen  acids 
(O.sTROGOviCH    and    Silbermann), 
A.,  i,  373. 
indulines   from   (B.^covESCu),    A.,    i, 

825. 
acetyl  derivative.     See  Acetanilide. 
calcium  derivative  (Erdmann  and  van 

DEK  Smissen),  a.,  ii,  588. 
di-o-substituted,  preparation  of  mono- 
acetyl    derivatives   of    (Smith    and 
Orton),  T.,  1249  ;  P.,  132. 
picrate  (Suida),  A.,  i,  523. 

and  o-nitro-  (Vignon  and  Evieux), 

A.,  ii,  664. 
7Ji-nitro-   (Gibson),    T.,    2100;    P., 
242. 
styphnate,     ?;i-nitro-     (Gibson),     T., 
2100;  P.,  241. 
Aniline,    2:6-t^ibromo-,    preparation    of 
(Orton  and  Pearson),  T.,  735. 
2:5-fi?/chloro-,  reactivity  of  diazo-salts 

of  (Rohner),  a.,  i,  482. 
chlorouitro-,  new  (v.  Ostromisslen- 

sky),  a.,  i,  868. 
2:Q-diiodo-,  and  2:3:6-  and  2-A:5-tri- 
iodo-  (KoRNER  and  Belasio),  A.,  i, 
779. 
m-nitro-,  action  of  bromine  or  of  sodium 
hypobromite  on,  and  some  of  its 
halogen  derivatives  (Korner  and 
Contardi),  a.,  i,  523. 
iodination  of  (  Korner  and  Belasio), 
A.,  i,  778. 
^-nitro-,  chlorination  of  (FlOrscheim), 

T.,  1772;  P.,  211. 
0-  and  j:)-nitro-,  melting  points  of  mix- 
tures of  (Tingle  and  Rolkek),  A., 
i,  974. 
0-,    m-,    and  ^-nitro-,    melting   point 
curves  of  binary  mixtures  of,  ami 
a  new  method  of  determining  the 
composition     of     such     mixtures 
(Tingle  and  Rolker),  A.,  i,  408. 
solubility  of,  in  alcohol  (Tingle  and 

Rolker),  A.,  i,  974. 
reactions  of,  v^ith  phenylcarbimide 
(Michael  and  Cobb),  A.,  i,  949. 
synthesis  of  piperazine  and  pyrrole 
derivatives    from    (Borsche    and 
Titsingh),  a.,  i,  103. 
mercury    salts    of    (Jackson     and 
Peakes),  a.,  i,  523. 
2-A:6-trimtro-  (WiTT  and  Witte),  A., 
i,  875. 
Aniline-black,    constitution   of    (Mars- 
den),  A.,  i,  226. 
Aniline  colours,  absorption  of  light  in 
solutions  of,   from  the  standpoint  of 
optical  resonance  (Kalandek),  A.,  ii, 
139. 
Anilines,  bromo-,  substituted,  orientation 
of  a  series  of  (Hill),  A.,  i,  256. 
xciv.  ii. 


Aniline-^^sulphonic  acid  {sicl2)hanilic 
acid),  amides  of  (Gelmo),  A.,  i,  409. 

Anilinoacetal  (Woiil  and  Lange),  A., 
i,  17. 

7-Anilinoacetoacetic  acid,  a-eyano-, 
ethyl  ester,  and  its  hydrochloride 
(Benary),  a.,  i,  601. 

Anilinoaceto-^j-hydroxyanilide,  ^?-hydr- 
oxy-,  and  its  liydroehlonde  (H  ins- 
berg),  A.,  i,  453. 

Anilinobenzoxazole  and  its  acetyl  deriva- 
tive (Young  and  Dunstan),  T.,  1052  ; 
P.,  136. 

Anilinodihydrobenzoxazole.  See  s-Di- 
phenylcarbamide. 

iV-Anilinodiliydroplienazine,l:3-rfuiitro- 
A^-(Zmitro-  (Lekmann  and  Grand- 
mougin),  a.,  i,  478. 

4-Anilinodiphenyl,  3-amiiio-,  and  its 
derivatives  (Dziurzynski),  A.,  i,  696. 

yS-Anilinoethyl  ethyl  ketone  and  its 
semicarbazoue  and  phenylcarbamide 
(Blaise  and  Maire),  A.,  i,  566. 

jS-Anilinoetbyl  propyl  ketone  and  its 
phenylcarbamide  (Blaise  and  j\Iaii:k), 
A.,  i,  566. 

3-Anilino-6-hydroxyphenyl?'wnaplitha- 
phenazonium     chloride    (Keiirmann 
and  Brunel),  A.,  i,  579. 

4-Anilino-l-indoxylbenzene  (Fried- 
lander  and  Schuloff),  A.,  i,  675. 

Anilinomethylcarbinol  and  its  hydro- 
chloride and  picrate  (Farbwerke 
voRM.  Meister,  Lucius,  &  Brun- 
ing),  a.,  i,  418. 

Anilinomethylenehomoplitlialic  acid , 
ethyl  ester  (Dieckmann  and  Meiseu), 
A.,  i,  895.  , 

s-Anilinophenosafranine,  ])henylated, 
synthesis  of,  aud  its  additive  salts 
(Barrier  and  Sisley'),  A.,  i,  64. 

Anilinoquinoline,  nitro-  and  nitroamino- 
dei'ivatives  and  their  additive  salts  and 
acetyl  derivatives  (Meigen,  Garbs, 
Merkelbach,  and  Wichern),  A.,  i, 
580. 

3-Anilinotoluene,  4-nitro-  (Borsche, 
Witte,  and  Bothe),  A.,  i,  367. 

6-Anilino-2-o-  and  -?>-toluidinopyrimid- 
ines  (Johnson,  Storey,  and  McCol- 
lum),  a.,  i,  838. 

6-Anilino-2-i;-tolyl-4-methylpyrimidine 
(Johnson,  Storey,  and  McOollu.m), 
A.,  i,  838. 

Anilinotriphenylamine  and^)-amino-  and 
^-chloro-  and  tiieir  acetyl  derivatives, 
andj)-nitro-(GAMBARJAN),  A.,  i,  1016. 

Anilo-acids,  acid  auilides,  and  i/z-anilides 
(Meyer),  A.,  i,  25. 

i//-Anilopyrine,  4-nitroso-,  and  its  hydro- 
chloride (Michaelis  and  Mielecke), 
A.,  i,  61. 

83 
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Animal     fibres,     reducing     action      of 

(Ui.EiGH  and  Schmidt),  A.,  i,  377. 

fluids,    chemico-physical     studies     of 

(BoTTAZZi),    A.,  ii,    869  ;    (Bor- 

TAzzi,    BuGLiA,  and  Jappelli), 

A.,  ii,  870. 

inosite  in   (Rosenberger),   A.,  ii, 

873. 
estimation  of  lactic  acid  in  (Jeru- 
.salem),  A.,  ii,  905. 
metabolism.     See  under  Metabolism, 
tissues.     See  Tissues. 
Animals,     effects      of      ■<-ariations      in 
inorganic     salts    and    reaction    on 
(Moore,    Koaf,    and     Knowles), 
A.,  ii,  768. 
origin  and   destiny  of  cholesterol   in 
(DoRfiE    and    Gardner),    A.,    ii, 
514. 
nucleic  acids  in  (ScHiMIEDEBErg),  A., 

i,  70. 
protein  synthesis  in  (Henriques),  A., 

ii,  207. 
growing,  calcium  foods  in  (Aron  and 
Sebauer),  a.,  ii,  208;  (Aron  and 
Frese),  a.,  ii,  405;  (Orgler),  A., 
ii,  606,  872. 
Anions.     See  uuder  Electrochemistry. 
Anisaldazine,    viscosity  of  (Bose    and 
Conrat),  a.,  ii,  258;  (Bose),  A.,  ii, 
1017. 
Anisaldehyde      hydrogen     ^c?'sulphide 
(Brunner  and  Vuilleumier),  A.,  i, 
900. 
j»- Anisic  acid  {\>-mcthoa'yhcnzuic  acid),  e- 
l.romoamyl  ester  (Merck),  A.,  i,  419. 
^>-Anisic  acid,  chloroimino-  aud  imiuo-, 

esters  (IIili'ERt),  A.,  i,  831. 
o-Anisidine,     3nitro-,    and    its    acetyl 

deiivativt'  (Bi.anksma),  A.,  i,  978. 

;)-Ani8idine8ulphonic      acid,      rhloro-, 

azo-derivative     of     (Aktien-Geseij-- 

schaft   FiJR   Anilin-Fabrikation), 

A.,  i,  1023. 

Anisine,  resolution  of  the  iminazole  ring 

in  (Fischer  and  Prause),  A.,  i,  219. 

Anisoin,    alkylation     of    (Irvine     and 

McNicou,),  T.,  1605  ;  P.,  191. 
Anisole,    sulpliiMaiion   of    (Smiles   and 

Le  Ro.ssignoi,'),  T.  ,  755. 
Anisole,     a'-bronior^/nitro-,     co-chloro^//- 
nitro-,     and     ai-r//nitro-,     and     its 
jihenylhydrazine   salt  (PoNZio  and 
CiiAiuuER),  A.,  i,  522. 
2-cyano-,    nitro-    and    nitroamiiio-de- 
rivatives  of  (Blanksma),  A.,i,  271. 
3-    and    4-nitro-2-('yano-,   and    A-Xi-di- 
iiitn)-2-cyano-    (Iji.anksma),  A.,  i, 
978. 
Anisolesulphinic    acid,    preparation     of 
(Knoevk.nagkl  and  Kenner),  A.,   i, 
971. 


a-Anisoyl/S-phenylhydrazine,  a-nitro-;8- 

nitroso-  (Ponzio  and  Charrier),  A., 

i,  582. 
Anisyl      sulphoxide    (Smiles    and    Le 

Rossignol),  T.  ,  755. 
Anisylacetonazine,    isonitroso-    (Ponzio 

and  Giovetti),  A.,  i,  835. 
7-Anisylbutyric    acid,    a-hydroxy-    and 

;8-iodo-a7-r/ihydroxy-,        lactone       of 

(Bougault),  a.,  i,  539. 
Anisylchloroi.wpropyl  alcohol,  prepara- 
tion of  (Fourneau  and  Tiffeneau), 

A.,  i,  163. 
)3-Anisylcinnamic  acids,  stereoisomeric, 

and  their  esters  and  salts  (Stoermer 

and  Friderici),  A.,  i,  179. 
7-AnisylMocrotonic     acid,     o-hyrlroxy- 

(Bougault),  a.,  i,  269,  539. 
a-Anisylethylamine  and  its  salts  (Busch 

and  Leefiielm),  A.,  i,  153. 
Anisylidene  chloride  (Schmidt),  A.,  i, 

654. 
Anisylideneacetone  hj^drochlorides 

(Francesconi  and  Cusmano),  A.,  i, 

803. 
Anisylideneacetyl- 1  -naphthol.  See 

Methoxybenzylideneacetyl-1-naph- 

thol. 
^-Anisylideneaminodimethylaniline  and       J 

its  hydrochlorides  (Moore  and  Gale),       1 

A.,  i,  369. 
Anisylideneaniline  hydrochloride  (Pope 

and  Fleming),  T.,  1916. 
Anisylidenecinnamylideneacetone     and 

its      hydrochliirides      and      bromides 

(Francesconi  and  Cusmano),  A,,  i, 

802. 
Anisylidenemethylhydrazine,      benzoyl 

derivative        of      (MiniAELis       and 

Hadancr),  a.,  i.  1020. 
Anisylidene-anaphthylamine    and     its 

hydidchloride    (Pui'E   and  Fleming), 

T.,  1916. 
Anisylidenepyruvic  acId(BoTH;AULT),A., 
i,  269. 

iodo- lactone  from  (Bofgault),  A.,  i, 
539, 
l-Anisyl-2-metliylbeuziminazoles,')-,  m-, 

and    ;)-,    4:7-(''/nitro-6liydroxy,    and 

their  s;dts  and  derivatives  (Meldola 

and  Hay).  T.,  1674. 
jS-o-Anisyl-o-methylcinnamic  acids, 

sterooisoincric  (SruEUMEK  and  Frid- 

KRici),  A.,   i,  181. 
Anisylmethylfurazan,  chl<u-o-  (Wieland 

aiul  SEMrKit),  A.,  i,  108. 
;3  Anisyl-a  methyl/J  phenylhydracrylic 

acid,    ctliyl     est   i      (SroKiiMEi;     and 

FiiiiiKitici),  A.,       181. 
Anisyl  A'/oxaline,     /.wnitroso-,    and     its 

benzoyl  and  niethyl  derivatives  (WlK- 

lani)  and  Sempeu),  A.,  i,  109. 
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l-Anisylpiperidine     and      its      picrate 

(KoENiGS  and  Bernhart),  A.,  i,  285. 

o-Anisylpropylamine  and  its  derivatives 

(BuscH  and  Leefhelm),  A.,  i,  153. 
Anisylsulphone  (Smiles  and  Le  Rossig- 

NOL),  T.,  755. 
7-Aiiisylvaleric  acid,  /3-iodo-7-hydroxy-, 

lactone  of  (Bougault),  A.,  i,  538. 
Anisyl-.     See  also  Metlioxyphenyl-. 
Anode.     See  nnder  Electrochemistry. 
Anode  rays.    Sec  under  Photochemistry. 
Annual  General  Meeting,  T. ,  763 ;  P. ,  81. 
Anthocyanius,  formation  and  chemistry 
of  (v.  PoRTHEiM  and  Scholl),  a.,  i, 
905. 
Anthophyllite  from  Canada  (Evans  and 

Bancroft),  A.,  ii,  604. 
Anthozoa,      skeletal       .substances       in 
(Morner),  a.,  ii,  517. 
the  organic  substance  of  the  skeletal 
tissues  of  (Morner),  A.,  ii,  310. 
Anthracene  from  rhein  (Oesterle  and 
Tisza),  a.,  i,  905. 
oxidation  of  (Law  and  Perkin),   T., 

1637  ;  P.,  195. 
reduction    of,    in   presence   of  nickel 
oxide  (Ipatieff,  Jakowleff,  and 
Rakitin),  a.,  i,  330. 
derivatives,     new     synthesis     of    (v. 
Liebig),  a.,  i,  727. 
preparation  of,  from  o-dianthraquin- 

onyl  (Scholl),  A.,  i,  428. 
complex,  preparation  of  (Badische 
Anilin-  &  Soda-Fabrik),  A.,  i, 
999. 
containing  nitrogen,   preparation  of 
(Farbenfabriken      vorm.      F. 
Bayer  &  Co.),  A.,i,  699,  1010. 
4-Anthraceneazo-l-anthramine    (Plsov- 

scHi),  A.,  i,  481. 
Anthrachrysone,  amino-  derivatives 

(Farbwekke  vorm.  Meister,  Lucius, 
&  Bruning),  a.,  i,  192. 
1:4-Antliradiamine    and    its    salts    and 
diacetyl  derivative  (Pisovsciii),  A.,  i, 
481. 
Anthraflavic    acid,    dichloro-,    and   its 
diacetate  and  dibenzoate  (Wedekind 
&  Co.),  A.,  i,  192. 
1-Anthramine  and  its  derivatives  (Pisov- 

.scHi),  A.,  i,  481. 
Anthranil,  preparation  of  (Kalle  &  Co.), 
A.,  i,  786,  828. 
constitution  of,  and   its  nitrosoamine 
(Heller  and  Notzel),  A.,  i,  267. 
Anthranilic   acid  (o-aminobcnwic  acid), 
characteristic  reaction  of  (Pawlew- 
ski),  a.,  i,  638. 
piciates  of  (Suida),  A.,  i,  523. 
Anthranilic  acid,  brucine  and  cinchonine 
salts,      and     their     oi)tical     activity 
(Hilditgh),  T.,  1390;  P.,  186. 


Anthranilic  acid,    3-hydroxy-,   and   its 

hydrochloride  (Jveller),  A.,  i,  284. 
Anthranol,  l:2-(;?«hydro.\y-.     See  Leuco- 

alizarin. 
Anthraquinone,  direct  product  of  alizarin 
from  (Badische  Anilin-   &  Soda- 
Fabrik),  a.,  i,  191. 
antimony  pentachloride  tMEVEii),  A., 

i,  731. 
derivatives,    colour    and    affinity    for 
mordants    of    (Heller),    A.,    i, 
995. 
containing  nitrogen,  preparation  of 
(Farbenfabriken      vorm.      F. 
Bayer  &  Co.),  A.,  i,  456. 
Anthraquinone,  chloroamino-deriva- 

tives,  and  their  iV-acyl  derivatives, 
preparation  of  (Badische  Anilin- 
&  Soda-Fabrik),  A.,  i,  994. 
1 :2-t^thydroxy-.     See  Alizarin. 
l:4-(fihydroxy-.     See  Quinizarin. 
1:6-  and  l:7-<//liydroxy-,  preparation  of 

(Wedekind  k  Co.),  A.,  i,  661. 
l:8-rf/liydroxy-.     See  Chrysazin. 
2:6-(7;hydroxy-.        See      Anthraflavic 

acid. 
irihydToxy-,  monomethyl  ether,  from 
Morinda  citrifolia  (Oesterle  and 
Tisza),  A.,  ii,  527. 
l:2:5-<?v'hydroxy-.     See    Anthrarufin, 

hydroxy. 
l:2:8-iIrihydroxy-.        See     Chrysazin, 

hydroxy-. 
l:3:5:7-<c<rahydroxy-.       See    Anthra- 

chrysonc. 
thio-derivatives   (Farbwerke  vorm, 
JIeister,  Lucius,  &  Brijning),  A., 
i,  192. 
Anthraquinonecarboxylic  acid,  ;8-chloro- 

(Hellkr  and  Schulke),  A.,  i,  995. 
Anthraquinonesulphonic    acid,    cerium 
salt  (Ekdmann  and  Nie.szytka),  A., 
i,  622. 
Anthraquinonesulphonic       acid,        a;8- 
liyilroxy-,  preparation  of  (Wedekind 
&  Co.),  A.,  i,  661. 
Anthraquinone-a-sulphonic  acid  and  its 
derivativ^es,  re[)lacement  of  a  sulphouic 
group    by     hydroxyl     in    (Farben- 
fabriken vorm.  F.  Bayer  &  Co.),  A., 
i,  807. 
Anthraquinone-5-  and-8-sulphonic  acids, 
1-liydroxy-,  preparation  of  (Farben- 
fabriken VORM.   F.  Bayer  &  Co.), 
A.,  i,  807. 
Anthraquinones,      researches     on      the 
(Bentley  and  Weizmann)  T.,  435  ; 
P.,  52. 
Anthraquinonyl-1-quinoline    and     -1:5- 
diquinoline       (Farbwerke       vorm. 
Meister,   Lucius,  &  Bbuning),  A 
i,  365. 
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2-Antliraquinoylurethane,  l-chloro-,  and 
l:5-Anthraquiiionylurethane,    A:S-di- 
chloro-  (Badische  Anilin-  &  Soda- 
Fabkik),  a.,  i,  994. 
Anthrarufin,  liydroxy-,  and  its  triacetyl 
derivative,  preparation  of (Farbwerke 
voRM.  Meister,  Lucius,  &  Bruning), 
A.,  i,  807. 
Anthrarufindisulplionic  acid,  rfiamino-, 
preparation    of    (Farbenfabriken 
VORM.    F.    Bayer   &    Co.),    A.,   i, 
808. 
^^-r^tbromo-,  prcparatiou  of  (Farben- 
fabriken, VORM.  F.  Bayer  &  Co.), 
A.,  i,  808. 
Anthroxanic  acid,  preparation  of  (Kali.e 

&Co.),  A.,  i,  421,  646. 
Anti-amylase,   serum   containing    (Ges- 

.SARD  and  Wolff),  A.,  i,  379. 
Antiaris  toxicaria,  resin  from  (Windaus 

and  Websch),  A.,  i,  903. 
Anticatalase,  can   the  existence  of  an, 
he    demonstrated  ?    (PE   Waele    and 
Vandevelde),  a.,  i,  491  ;  (Battelli 
and  Stern),  A.,  i,  589. 
Antiferments  and  enzymes  (Jacoby),  A., 

i,  236  ;  ii,  743. 
Antimonic  acid.     See  under  Antimony. 
Antimony,  tiie  electro-analytical  deposi- 
tion   of    (Sand),    T.,    1572;    P., 
189. 
the  ultimate  rays  of  (de  Gramont), 

A.,  ii,  645. 
so-called     amorphous     (Cohen     and 
Olie),  a.,  ii,  198. 
Antimony  compounds,  oxidised,  analysis 
of  (Jacobsohn),  a.,  ii,  989. 
with  chlorine  and  sulphur  (Taverne), 
A.,  ii,  198. 
Antimony  alloys  with  bismuth,  hardness 
of  (Sai'osiinikokf),  A.,  ii,  600. 
with  cadmium   and  with   iron  (Kitr- 
NAKoFF  and  Konstantinoff),  a., 
ii,  390. 
with  calcium  (Donski),  A.,  ii,  280. 
with  cobalt  (Lewkon.ta),  A.,  ii,  853. 
with    lead,    estimation   of   arsenic   in 
(Howard),  A.,  ii,  429. 
Antimony  /!ric]iloride  as  ionisinc;  solvent 
(Ki,emensiewic7,),  a.,  ii,  1043. 
chlorofluoride    (RurK,   Staubek,   and 

Graf),  A.,  ii,  58i5. 
pCTi.<«nuori(le,     com])()nnd     of,     with 
nitrosyl  fluoride  (Ruff,   Staurer, 
and  Graf),  A.,  ii,  584. 
</-ihydride,  heat  of  formation  of  (Stock 
and  Wrede),  A.,  ii,  257. 
decompo.sition    of    (Stock,    Eciie- 
andia,  and  Voinr),  A.,  ii,  503. 
iodide-sulplinr  (Atiokr),  A.,  i,  242. 
tHroxidc,     (lisso(uation     pressure      of 
(Footk  and  Smith),  A.,  ii,  847. 


Antimony: — 

Antimonic  acid,  action  of  potassium 
iodide    and    hydrochloric    acid    on 
(Kolb  and  Formhals),  A.,  ii,  599. 
Thioantimonic      acid,      alkali      salts 
(DoNK),  A.,  ii,  763,  859. 
Antimony  selenide,  and  arsenic  and  bis- 
muth selenides,  compounds  of,  with 
silver  selenide   (Pelabon),   A.,    ii, 
587. 
sulphate,  compounds  of,  with  metallic 

sulphates  (Gutmann),  A.,  ii,  503. 
sulphide,     purity     and    volatility    of 

(Youtz),  a.,  li,  780. 
2v?/^rt,sulphide,    rapid    preparation    of 
(Sartorius),  a.,  ii,  859. 
Antimony   organic    compounds   (Kauf- 

mann),  a.,  i,  1031. 
Antimony,     arsenic,     and     phosphorus, 
miciochemical    detection    of   traces 
of  (S.I0LLEMA),  A.,  ii,  224. 
arsenic,  and  tin,  microchemical  analy- 

.sis  of  (ScHooRL),  A.,  ii,  777. 
estimation  of,  electrolytically(ScHEEN; 

Cohen),  A.,  ii,  636. 
estimation    of,    volumetrically    (Kolb 

and  FoRMHAi.s),  A.,  ii.  636. 
estimation    of,    in    alloys    and    slags 

(Namias),  a.,  ii,  326. 
and  arsenic,  iodometric  estimation  of, 
in  presence  of  copper  (Heath),  A., 
ii,  734. 
AntiTpyriiie{l-phcnifl-2:3-di)nrfh!il-5-pyr- 
a^tiloiir)  arsenate  and  phosphate  (Au- 
i;ouy),  a.,  i,  370. 
■  3-Antipyrine,  l-7H-amino-,  l-jt>-(/iamino-, 
;)-bromo-,    4':4-c?n)romo-,    4-bromo-?«- 
nitro-,  w(-nitro-,   1-jo-f^initro-,  4-nitro- 
p-bromo-,      and       their      derivatives 
(Michaebis   and   Stiegler),    A.,    i, 
212. 
Apli/sia     pii7irfrifa,     sjiectroscopic     and 
chemical    behaviour    of    the    jiigmcnt 
secretion  of  (Paladino),  A.,  ii,  53. 
Apo-.    See  under  the  substance  to  which 

apo  is  allixod. 
Apocynin  {acrlnranilhmr),  isolation  and 
(■(Uistitutinn   of,   and  its  derivatives 
(Kinnem()i:e),  T.,  1513;  P.,  171. 
new  synthesis  of,  and  its  benzojd  de- 
rivative   (Finnemork),    T.,    1520; 
P.,  171. 
Apocynol    and    its    bonznvl     derivative 

(FiNNEMOUE),  T.,  1521  ;■  P.,  171. 
y}pnrynu»i  caimahiitum,  constituents  of 

(Finnkmore),  T.,  1513;  P.,  171. 
Appendicitis,     mi(>roc]ieiiiical     changes 
occurring    in     (Williams),     A.,     ii, 
1057. 
Apples,    en'cct    of  temperature    on    the 

respiration  of  (1\Iorse).  A.,  ii,   616. 
Arabinose,  oxidation  of  (Nef),  A.,  i,  5. 
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^Arabinose,  preparation  of,  by  means  of 
mercuric  gluconate  (Guerbet),  A.,  i, 
123. 
Arabinose-o-nitrophenylhydrazone  (Re- 

claire),  a.,  i,  1014. 
Z-Arabonic  acid,  alkaloidal  salts  (Nef), 

A.,  i,  6. 
Arbutin  and  some  of  its  derivatives 
considered  with  regard  to  their 
rotatory  power  and  their  hydrolysis 
by  emulsin  (Boukquelot  and 
H^hissey),  a.,  i,  356. 
and    quinol,     difl'erentiation    between 

(Lemaire),  a.,  ii,  328. 
detection  of,  in  plants  (Fichtenholz), 
a.,  ii,  995. 
Arc  and  Arc  light.     See  under  Electro- 
chemistry. 
Arc  spectra.    See  under  Photochemistry, 
Arecaidine,  synthesis  of,  and  its  consti- 
tution (WoHL  and  Johnson),   A.,   i, 
49  ;  (Meyer),  A.,  i,  202. 
Arecaidinealdebyde      {l-methyl-A^-teira- 
hydropyridinc-Z-aldeiiijdc)       (Wohl 
and  Grosse),  A.,  i,  49. 
and     its     oxime,     hydrochlorides     of 
(Wohl  and  Johnson),  A.,  i,  49. 
Arecoline,  synthesis  of,  and  its  additive 
salts,  and  its  constitution  (Wohl  and 
Johnson),  A.,  i,  49  ;  (Meyer),  A.,  i, 
202. 
Argentite  from  Colorado  (van  Horn), 

A.,  ii,  603. 
Arginine,  histidine,  and  lysine,  amount 
of,    in   the   hydrolytic   products  of 
various  animal  tissues  (Wakeman), 
A.,  ii,  209. 
experiments  on  the  decomposition  of 
(Ackekmann),  a.,  i,  774. 
Argol,    estimation    of    tartaric   acid   in 

(Pozzi-Escot),  a.,  ii,  740. 
Argon  in  radioactive  zirconium  minerals 
(v.  Antropoff),  a.,  ii,  943. 
preparation  of,  from  air  by  means  of 
calcium      carbide      (Fischer      and 
Ringe),  a.,  ii,  688. 
refractive  index  and  dispersion  of  light 

in  (Burton),  A.,  ii,  545. 
and  lielium,    thermal  conductivity  of 
mixtures  of  (Wachsmuth),  A.,  ii, 
351. 
helium,  and  atmospheric  air,  magnetic 
behaviour  of,  in  relation  to  oxygen 
(Tanzler),  a.,  ii,  152. 
liijui'l,  products  of  the  arc  and  spark 
electric  discharge  in   (Fischer  and 
Iliovici),  a.,  ii,  1034. 
genesis  of  ions  by  collision  of  positive 
and    negative    ions    in    (Gill    and 
Piduuck),  a.,  ii,  798. 
Argyrodite,    an   old    occurrence   of,    at 
Freiberg  (Kolbeck),  A.,  ii,  703. 


Aromatic  compounds,  formation  of,  from 
liydrDaiomatii;  compounds  (KcVi'Z 
and  GoTz),  A.,  i,  173. 

discontinuous  cathode  luminescence 
spectra  of  some  (Fischer),  A.,  ii, 
909. 

calculation  of  the  thermal  constants  of 
(Redo rove).  A.,  ii,  812. 

polymorphic  modifications  of  (v. 
Ostromisslensky),  a.,  i,  868. 

solid,     and    the    corresponding    liexa- 

hydro-compounds,  mutual  solubility 

of  (Ma.scarelli   and  Pestalozza), 

A.,i,  527. 

Aromatic  substances,  degradation  of,  in 

the  human  organism   (Blum),  A.,  ii, 

1052. 
Arrow  poison,  Munchi,  and  strophanthin 

(Mines),  A.,  ii,  522. 
Arsanilic  acid.     See  under  Arsenic. 
Arsenic,     the    ultimate     rays    of      (de 
Gramont),  A.,  ii,  645. 

metallic,  polymeric  forms  of  (Erdmann 
and  Reppert),  A.,  ii,  584. 

yellow  (Linck),  A.,  ii,  176  ;  (Erd- 
mann), A.,  ii,  275. 

and  platinum,  and  arsenic  and  bis- 
muth, freezing-point  diagrams  of 
the  binary  systems  (Friedrich  and 
Leroux),  a.,  ii,  300. 

sublimation  of  (Jonker),  A.,  ii,  1033. 

removal  of,  from  liquids  and  gases 
(Uhemlsche  Facrik  Griesheim- 
Elektron),  a.,  ii,  686. 

and  arsenic  chloride,  action  of,  on 
cobalt  (Ducelliez),  A.,  ii,  853. 

antl  trypanosomes  (Pyman  and  Rey- 
nolds), T.,  1180;  P.,  143;  (Bar- 
ROVVCLIFF,  Pyman,  and  Remfry), 
T.,  1893;  P.,  229. 

mechanism  of  the  action  of,  on  trypa- 
nosomes  in  the  organism  (Jacoby 
and  Schutze),  A.,  ii,  771,  973. 

action  of,  on  autolysis  (Hess  and 
Saxl),  a.,  ii,  968. 

in  wines  from  vines  which  have  been 
treated      with      arsenical      washfs 
(Breteau),  A. ,  ii,  887 ;  (Mestrezat), 
A.,  ii,  1069. 
Arsenic     alloys    with    cobalt,    freezing- 
point  curve  of  (Friedrich),  A.,  ii,  387. 
Arsenic  /richloride,  action  of,  on  nickel 
(Vigouroux),  a.,  ii,  855. 
ammoniacal  (Besson  and  Rosset), 
A.,  ii,  686. 

jscHiIrt  fluoride,  compound  of,  with 
nitrosyl  fluoride  (Ruff,  Stauber, 
and  Graf),  A.,  ii,  584. 

anhydride  (arsine),  action  of,  on  solu- 
tions of  halogens,  halogen  acids, 
and  other  oxidising  agents  (Reck- 
leben  and  Lockemann),  A.,  ii,  176. 
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Arsenic   i?r;'hydiide    {arsiiic),   action   of, 

on     solutions    of    some    metallic 

salts  (Reckleben,    Lockemann, 

and  Eckaedt),  A.,  ii,  36. 

decomposition    of    (Stock,     Eche- 

ANDiA,  and  Voigt),  A.,  ii,  488. 
estimation  of,    in  gaseous  mixtures 
(Reckleben    and   Lockemann), 
A.,  ii,  224. 
Arsenious  hydroxide,  amphoteric  char- 
acter of  (Wood),  T.,  412  ;  P.,  15. 
iodide-sul}ihur  (Auger),  A.,  i,  242. 
oxide  {arsenious  anhv'-ride),  action 
of      organo-maguesium      com- 
pounds  on    (Sachs   and    Kan- 
TOROWicz),  A.,   i,  1031. 
is,  introduced  into  the  organism, 
eliminated     unchanged     or    as 
arsenic  acid  ?  (Tonegutti),  A., 
ii,  214. 
sulphide,    colloidal,    coagulation  of, 
by  barium   chloride    (Duclaux), 
A.,  ii,  942. 
Arsenic   acid,    hydrates   of  (Auger), 

A.,  ii,  489. 
Arsenious   acid,    theory   and  practice 
of  the   iodometric   estimation    of 
(Washburn),  A.,  i,  363. 
physiological  action  of  (Salkowski), 

A.,  ii,  973. 
esters  (Lang,   ILvckey,   and  Gort- 
NEU),  T.,  1361  ;  P.,  150. 
Arsenites,  action  of,  on  tliiosulphon- 
ates  (Gutmann),  A.,  i,  972. 
Arsenic  .sclenide  and  antimony  and  bis- 
muth selenides,  compounds  of,  with 
silver  selenide(PKLABON),  A.,ii,587. 
sulphates,  compounds  of,  with  calcium, 
lead,      and      potassium     sulphates 
(Kuhl),  a.,  ii,  36. 
telluride  (Pklabon),  A.,  ii,  687. 
Arsenic    organic     compounds     (Pyman 
and  Reynolds),  T.,  1180;  P.,  143; 
(I3AIU10WCLIFF,  Pyman,  and  Rem- 
KRY),  T.,  1893;  P.,  229;  (Morgan 
and  Micki.ethwait),  T.,  2144  ;  P., 
268;     (Auger),    A.,    i,    13,     516; 
(0.    and    R.    Adler),    A.,    i,   492 ; 
(xMiCHAELis),    A.,    i,    590;    (Ber- 
theim),   a.,  i,   590,  591  ;    (Benda 
and  Kaiin),  A.,  i,  592  ;  (Dehn  and 
Williams),    A.,    i,    721  ;    (Kura- 

TOHIUM    DER    GekRG    k    FrANZISKA 
Sl'EYERSCIl  EN       StUDIE.NSTIKTUNG), 

A.,   i,  747  ;   (P.kni)a),   A.,  i,   747  ; 
(I5MIMENTI1AL  aiid  J1er.sciimann), 
A.,  i,  878. 
Arsinic  acids,  aroinatic   (Pyman  and 
Reynolds),  T.,   1180;  P.,   143  ; 
(IJenda),  a.,  i,  747. 
Arsenic  acids,  aromatic  (Pyman  and 
I.'evnolds),  T.,  1180  ;  P.,  143. 


Arsenic  organic  compounds :  — 

Arsonic  acids,  aromatic,  and  their 
physiological  action  (Barrow- 
cliff,  Pyman,  and  Remfry'),  T., 
1893  ;  P.,  229. 
primary  aromatic  (0.  and  R. 
Adler),  A.,  i,  492. 
Arsanilic  acid  {\i-aminopiienylarsonic 
acid),  acyl  derivatives  of  (Kura- 

TORIUM  DER  GeORG  &  FrANZISKA 

Speyerschen  Studienstif- 

tung),  a.,  i,  591. 

honiologues     and     derivatives     of 
(Benda  and  Kahn),  A.,  i,  591. 
Atoxyl,  stability  of  (Yakimoff),  A.,  i, 
492. 

diazo-reaction  of  (Covelli),  A.,  ii, 
1000. 

action  of,   in  the  organism  (Igers- 
heimer),  a.,  ii,  1061. 
Cacodylic    acid,    tctraioAQ-,    and    its 

sodium  salt- (Auger),  A.,  i,  14. 
Arsines,   reactions   of   (Dehn,    Wil- 
cox, and  Williams),  A.,  i,  720. 
Arsenic,    micro-chemical    reactions    of, 

applicable  to  medico-legal  investiga- 
tions (DENiGiis),  A.,  ii,  1070. 
mercurous  nitrate  as  a  microchemical 

reagent  for  (Denig^s),  A.,  ii,  1070. 
antimony,     and     tin,    microchemical 

analysis  of  (Schoorl),  A.,  ii,  777. 
antimony,    and     phosphorus,    niicro- 

chemical     detection    of    traces     of 

(Sjollema),  a.,  ii,  224. 
detection   of,    by   means   of  mercuric 

chloride  solution  (Lochmann),  A., 

ii,  532. 
detection  of,  by  means  of  the  Marsh 

apparatus  (Struve),  A.,  ii,  131. 
detection  of  traces  of,  in  various  sub- 
stances, and    the  sensibility  of  the 

UHU:il   methods  (Nieuwland),   A., 

ii,  896. 
detection  of,  in  fabrics  (Behre),  A., 

ii,  533. 
detection   of,   in   sodium    fluoride   by 

means  of  the  Giitzeit  and  Fliickiger 

reaction  and    the    Marsh  apparatus 

(van  Ryn),  a.,  ii,  224. 
detection  of,  in  suipluir  (Brand),  A., 

ii,  532. 
detection  of,  in   urino   (Salkowski), 

a.,  ii,  734. 
estimation    of  (Jann.\scii    and    Hf.I- 

mann),  a.,  ii,  430. 
estimation  of,  by  tlie  (iutzeit  method 

(San(;kr  and  Black),  A.,  ii,  64. 
anil    antimony,   iodometric  estinnitiou 

of,  in  presence  of  co))per  (Hkatu), 

A.,  ii,  734. 
cstinnition  of,  in  antimony  lead  alloys 

(Howard),  A.,  ii,  429. 
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Arsenic,    estimation    of,    in    iron    ores 
(Guii;DRAs),  A.,  ii,  984. 
estimation  of,  in  mine  (Sanger  and 
Black),  A.,  ii,  tjf). 

Arsenic  phosphorus  group,  allotropic 
nioditicatioiis  of  the  elements  of  the 
(Linck),  a.,  ii,  176,  373  ;  (Erdmann), 
A.,  ii,  275. 

Arsenious  acid  and  compounds  and 
Arsenites.     See  nnder  Arsenic. 

Arseno-paranucleic  acid,  iron  salt,  and 
arsenious  acid,  beliaviour  of,  in  the 
organism  (Salkow.ski),  A.,  ii,  973. 

Arsine.     See  Arsenic  ^/iliydride. 

Arsonic  acids.     See  under  Arsenic. 

Artemisin,  new  reduction  products  of 
(liERTOLO),  A.,  i,  560. 

Aryl  halides,  interaction  of,  with 
magnesium  (Spencer  and  Stokes), 
T.,  68. 

Arylazoacetoacetic  acids,  etliyl  esters, 
acylhydrazouesof,  and  their  conversion 
into  derivatives  of  4-arylazo-  3-metliyl- 
5-pyrazolones  with  an  acid  radicle 
attached  to  the  primary  nitrogen 
atom  (BiJLOW  and  Schaub),  A.,  i, 
704. 

4-Arylazo-3-methyl  5-pyrazolones,  de- 
rivatives of,  wilh  an  acid  radicle 
attached  to  the  primary  nitrogen 
atom,  formation  of,  from  ethyl  aryl- 
azoacetoacetateacylhydrazones  (  Bulow 
and  Schaub),  A.,  i,  704. 

/8-Arylcinnamic  acids,  stereoisomeric 
(Stoermer  and  i'RiDERici),  A.,  i, 
179. 

Arylsulphon-ethenylamidines  and  -thio- 
acetamides,  action  of  aikyl  haloids  on 
(Troger  and  Lindner),  A.,  i,  633. 

Arylsulphonylbenzidines  and  their 
diazonium  salts  (Morgan  and  Mickle- 
thwait),  T.,  614  ;  P.,  51. 

Arylsulphonyla-naphthylamines,  con- 
densation of,  with  2^  "imiiiojdienols 
(Chemische  Fabrik  Griesheim- 
Elektron),  a.,  i,  209. 

Arylthiolacetic  acids  {arylthiogly collie 
acids),  preparation  of  (Kalle  &  Co.), 
A.,  i,  605,  940,  983. 

Asarylaldehyde,  compound  of,  with 
aniline  hydrochloride,  synthesis  of 
(Gattermann),  a.,  i,  34. 

Ascaridol  (Schimmel  &  Co.),  A.,  i,  667. 

Aseptic  liquids,  reservoir  for  storing 
((Jauchkr),  a.,  ii,  613. 

Ash  analysis,  estimation  of  phosphorus 
in  (IjEavitt  and  LeClerc),  A.,  ii, 
428,  531. 

Asparagine  and  other  amides,  nutritive 
value  of  (Sghulze),  A.,  ii,  960. 
hydi'ogen  peroxide  (Tanatar),  A.,  i, 
400. 


Aspartic  acid,  condensation  of,  with 
aininopinenedicarboxylic  acid  (God- 
den),  T.,  1173;  P.,  144. 

and     glutamic     acid     as     food-stuffs 

(AndriJk  and  Velich),  A.,  ii,  307. 

Aspergillus  niger,  influence  of  [lotassium 

cyanide     on     the     respiration     of 

(Schroeder),  A.,  ii,  413. 

favourable  influence  of  small  quantities 
of  zinc  on  the  growth  of  (Javil- 
lier),  a.,  ii,  124. 

iixation  of  zinc  by  (Javillier),  A.,  ii, 
317. 
Atacamite,  synthesis  of  (Skindeu),  A., 

ii,  381. 
Atmospheric  air,  presence  of  rare  gases 
in,  at  dittereut  heights  (Teisserenc 
DE  Bort),  a.,  ii,  763. 

heavy  constituents  of  (Ramsay  ; 
Moore),  A.,  ii,  840. 

percentage  of  the  inactive  gases  in  ;  a 
correction  (Pi,amsay),  A.,  ii,  688. 

spectrum  of  the  lighter  constituents 
of  (Watson),  A.,  ii,  786. 

argon,  and  helium,  magnetic  behaviour 
of,  in  relation  to  oxygen  (Tanzler), 
A.,  ii,  1.52. 

whicli  has  been  passed  between  spark- 
ing electrodes,  condition  of  (de 
Broglie),  a.,  ii,  344. 

origin  of  ozone  in,  and  the  causes  of 
tlie  variation  of  caibon  dioxide  in 
(Henriet  and  BoNY.ssy),  A.,  ii, 
578. 

of  Cambridge,  amount  of  radium 
emanation  in  the  (Satterly),  A., 
ii,  918. 

of  Chicago,  estimation  of  radium 
emanation  in  the  (Ashman),  A.,  ii, 
918. 

of  Montreal,  amount  of  radium  emana- 
tion in  the  (Eve),  A.,  ii,  7,  919. 

of  New  Haven  and  of  Rome,  con- 
stituents of  the  radioactivity  of  the 
(Dadourian),  a.,  ii,  453. 

relative  quantities  of  ions  produced 
in,  at  Rome  by  the  solid  transforma- 
tion products  of  radium  and  of 
thorium  (Blanc),  A.,  ii,  452. 

over  the  open  sea,  radioactivity  of 
(Runge),  a.,  ii,  80. 

amount  of  radioactive  emanation  in, 
from  the  soil  (Gockel),  A.,  ii,  452. 

analysis  of  the  gases  ncu-liquetiable  in 
liquid  air  in  (BoRDAS  and  Toup- 
lain),  a.,  ii,  943. 

detection  of  small  quantities  of  carbon 
monoxide  in  (Ogier  and  Kohn- 
Abrest),  a.,  ii,  631,  632. 

estin^^tiou  of  carbon  monoxide  in 
(Morgan  and  McWhorter),  A.,  ii, 
66. 
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Atmospheric  air,  volumetric  estimation 

of  carbon  dioxide  and  other  acids  iu 

(Henkiet    and    Boxyssy),    A.,    ii, 

734. 
new   metliod    of    estimating  mercury 

vapour  in  (M]::MteRE),  A.,  ii.  433. 
Atom,     numlier    of    corpuscles    in    the 

(BosLEii),  A.,  ii,  367. 
Atoms,  demonstration  of  a  natural  rela- 
tion between  the  volumes  of,  in  com- 
pounds under  corresponding  condi- 
tions and  that  of  combined  hydrogen 
(Le  Bas),  a.,  ii,  667. 
Atomic  decomposition  and  spectral  series 

(Bernoulli),  A.,  ii,  1001. 
Atomic     heats.       See     under    Thermo- 
chemistry. 
Atomic   hypothesis,   significance  of  the 

(Kukbatoff),  a.,  ii,  97. 
and  the  energetic  theory  of  the  uni- 
verse (Pissaejevv^sky),  a.,  ii,  478. 
are  the  stoicheiometrical  laws  intelli- 
gible   without     the  ?   (Wald),    A., 

ii,  367  ;  (Kuhn),  A.,  ii,  826. 

Atomic      volume,     atomic    heat,    com- 

pressilnlity,  and  thermal  expansion  of 

metals,  relation  between  (Gruneisen), 

A.,  ii,  563. 

Atomic    weight,    choice    of    the    most 

jirobable    value    for     an    (NoYEs), 

A.,  ii,  367. 
of  tlie  simplest  ponderable  substance, 

])antogen,     determination     of    the 

(HiNUicHs),  A.,  ii,  1027. 
of  bismuth   (GuTBiER  and  Bircken- 

bach),  a.,  ii,  600. 
of    carbon,     nitrogen,     and     oxygen 

(Leduc),  a.,  ii,  271. 
of  chlorine  (Noyes  and  Weber),  A., 

ii,  371  ;  (Edoar),  A.,  ii,  f.77. 
relative,    of    chlorine    and    hj'drogen 

(Gray  and  Burt),  P.,  215. 
of  columbium    (Balke  and  Smith), 

A.,  ii,  1044. 
of  europium  (.Tantsch),  A.,  ii,  282. 
of  hydiogeu  (Noyes),  A.,  ii,  100,  367. 
of  lead  (Baxter  and  Wilson),  A.,  ii, 

281. 
of  nitrogen,  apjilication  of  the  method 

of  limiting  densities  to  the  (Guye), 

A.,  ii,  17. 
of     nitrogen,     oxygen,    and     carbon 

(Leduc),  A.,  ii,  271. 
of    jialladium     (Kemmeueu),  A.,    ii, 

1046. 
of  radium  (Wildk),  A.,  ii,  141,  1027  ; 

(TiiOKi'E),  A.,  ii,  448. 
of  tellurium    (Marckwald),   A.,    ii, 

33  ;  (Baker),  A.,  ii,  483. 
Atomic   weights,    report  of  the    Inter 

national  Committee  on,  P.,  i. 
table  of,  P.,  5. 


Atomic  weights,  the  so-called  physico- 
chemical,  and  the  calculation  of  the 
weight   of  a   normal  litre  of  gases 
(HiNRicHs),  A.,  ii,  98. 
commensurability  of  (HiNRlCHs),    A., 

ii,  573. 
symmetry  in  the  law  of  (Delaunay'), 

A.,  ii,  269. 
indestructibility    of    matter   and  the 
alisenco    of  exact   relations   among 
the  (Comstock),  A.,  ii,  477. 
method  of  calculating  (Dubreuil),  A., 

ii,  936. 
of  the  elements  (Wilde),  A.,  ii,  1027. 
certain  relations  between  the   (De- 
launay'), A.,  ii,  97. 
observations    and     deductions    ob- 
tained    from    a    consideration    of 
the  numbers  given  for  the,  by  the 
International  Committee    (1905), 
which  lead   to    a  rational   deter- 
mination of  the  constitution  and 
structure  of  each  element  (Col- 
lins), A.,  ii,  170. 
of  sixteen  elements,  calculation  of  the 
(Hinrichs),  a.,  ii,  574. 
Atoxyl.     See  under  Arsenic. 
Atoxyl   poisoning.      See  under  Poison- 
ing. 
Atrolactic  acid  and  jw-methoxyatrolactic 
acid,  comparative  study  of  the  dehydr- 
ation of  (Uoucault),  a.,  i,  340. 
Atropine  and  its  derivatives  (Wolffen- 
STEIN  and  Mamlock),  A.,  i,  281. 
and     allied     alkaloids,    physiological 

action  of  (Webster),  A.,  ii,  412. 
behaviour     of,    in      various    animals 
(Cloetta),  a.,  ii,  1061. 
Aurin  dimethyl   ether   and  its  hydrate 

(Hekzio),  a.,  i,  880. 
Austenite  (Maurer),  A.,   ii,   489  ;  (Le 

Cii atelier),  a.,  ii,  490. 
Autolysator,  an  apparatus  for  the  auto- 
matic   estimation   of    carbon  dioxide 
(Keane  and  Burrows),  A.,  ii,  735, 
Autolysis,  action  of  arsenic  on  (Hess  and 
Sa.xl),  a.,  ii,  968. 
behaviour    of  creatine  in    (Stangas- 
.siNGEK  ;    Gottlieb  and  Stangas- 
singer),  a.,  ii,  515  ;  (Rothmann), 
A.,  ii,  967. 
influence     of    inorganic     colloids    on 
(A.scoLi  and  Izar),  A.,  ii,  121,  713. 
action  of  certain  gases  on  (Bellazzi), 

A.,  ii,  1055. 
;i)(w/-/H(*/7c«(  (Jackson),  A.,  ii,  407. 
Autoracemisation     of    optically    active 
aiiunoniuni  salts   (v.  Halban),  A., 
i,  627. 
of  optically  active  ammonium   salts, 
mechanism  of  the  (Wedekind  and 
Pascuke),  a.,  i,  722. 
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Autoxidation,  a  visible  (lecture  experi- 
ment) (Knecht),  a.,  ii,  270. 
Auxochromic  actions,  characterisatiou  of 
(HANTzyCH    and    Staiger),    A.,    ii, 
447. 
Avogadro-Guldberg  law,  the  (Kurcat- 

(iFF),  A.,  ii,  812. 
Ayapana  oil  (Semmleu),  A.,  i,  279. 
Azelaic   acid,  ealcium   salt,   distillation 

of  (Hakuies  aud  Tank),  A.,  i,  35. 
Azelaone,    formation  of  (Harries  and 

Tank),  A.,  i,  35. 
Azine,   CosH.2r,04N2,   and  its  salts,  from 
tlie      oxidation     of     7;-diauisylamine 
(Wieland),  a.,  i,  1016. 
Azines,  jaeparation  of  certain  (PoNZio 
and  Giovetti),  A.,  i,  834. 
from         7-h}-droxy-;8-napiithaquinone 
(Kehrmann   and   Brunel),  A.,  i, 
579. 
relation  of,  to  quinoxalines  (Fischer 
and  S(HINDLEr),  A.,  i,  221. 
•»i-Azoanisole  (Rotarski),  A.,  i,  374. 
Azobenzeue,  measurement  of  the  eftect 
of  certain  hypsochrome  and  batho- 
chrome    groups    on    the    colour    of 
(GoRKE,  Koppe,  and  Staiger),  A., 
i,  477. 
action  of  mercuric  acetate  on  (Smith 

and  Mitchell),  T.,  847. 
hydrofluoride    (Weinland    and   Rei- 
.schle),  a.,  i,  974. 
Azobenzene,   ^'■amiuo-,   and   its   iV^-acyl 
derivatives,      coloured       salts       of 
(Hantzsch  and  Hilscher),  A.,  i, 
484. 
2:2'-dich\oTO-4::6-A':6'4etramtro-  (Lee- 
MANN   and  Grandmougin),  A.,  i, 
479. 
^(-hydroxy-.     See  Benzeneazophenol. 
2:4:2':4':6'-^^(«^(niitro-,  aud  its  potass- 
ium salts  (Leemann  and  Grand- 
mougin),  a.,  i,  478. 
s-/ica;a,nitro-,    and    its    additive    com- 
pounds    with     hydrocarbons,     and 
reactions     with     primary     amines 
(Leemann  and  Graxdmougin),  A., 
i,  478. 
Azobenzene-4'-arsonic  acid,  4-hydroxy-, 
aud  its  sodium  salts  (Barrowcliff, 
Pyman,  and  Remfry),  T.,  1896. 
Azobenzene-j»-hydrazinesulphonic     acid 
and   its  condensation  with   aldehydes 
and  ketones  (Truger  and  Muller), 
A.,  i,  1025. 
Azobenzenesulphonic  acids,  amino-,  con- 
stitution of  (Hantzsch  and  Hilscher), 
A.,    i,    469;   (Hewitt),    A.,   i,    581; 
ii,  269. 
4-Azo-l-^i-bromoplienyl-5-metliyl-3-pyr- 
azolone  (Michaelis  and  Stiegler), 
A.,  i,  211. 


Azo-o-carboxylic  acids,  supposed  molecu- 
lar transposition  in  (TiFFENf:AU),  A., 
i,  227  ;  (Freundler),  A.,  i,  228. 
4-Azo  3-chloro-l-i)-bromoplienyl-5- 
methylpyrazole       (Michaelis       and 
Stikgleu),  a.,  i,  212. 
Azo- compounds,    constitution    of    (Tif- 
FENEAu),  A.,  i,  227  ;  (Freundler), 
A.,  i,  228. 
constitution  and  colour   of  (Fox  and 

Hewitt),  T.,  333  ;  P.,  6. 
reduction    of,    by   means    of    sodium 
hyposulphite  (Franzen  and  Stiel- 
DORF),  A.,  i,  113. 
replacement  of  the  sulphonic  by  the 
cyano-      and     carboxyl-groups     in 
(Lange),  a.,  1,  300. 
from    the    o-aminophenols    and    2:8- 
dihydroxynaphthalene-6-sulphonic 
acid    (Chemische    Fabrik   Gries- 
heim-Elektkon),  a.,  i,  480. 
Azo-compounds,  amino-  (Hantz.sch  and 
Hilscher),  A.,  i,  469  ;  (Hewitt), 
A.,   i,   581  ;   (Hantzsch),  A.,   i, 
706. 
yellow  azo-  and  violet  quinonoid  salts 
of  (Hantzsch   and   Hilscher), 
A.,  i,  469,  484. 
hydroxy-  (Auwers  and  Eisenlohr), 
A.,  i,  229. 
constitution  of  (Auwers),  A.,  i,  477. 
constitution   of,  and   the   action  of 
diazomethane    and    of    mercuric 
acetate  on  (Smith  and  Mitchell), 
T.,  842;  P.,  70. 
transformation    of    (Auwers    and 
ECKARDT),  A.,  i,  480. 
^)-hydroxy-,  relation  between  quinone- 
hydrazones  and  (Borsche),  A.,  i, 
66. 
salts  of,  with  acids,  colour  and  con- 
stitution of  (Fox  aud  Hew'Itt), 
T.,  333;  P.,  6. 
Azocoupling,  influence  of  hydroxyl  ions 

on  (Heller),  A.,  i,  300. 
Azo- derivatives    of    naphthalenoid    tri- 

azines  (Cassella  &  Co.),  A.,  i,  482. 
5-Azodiethylplitlialide   (Bauer),  A.,  i, 

274. 

Azo-dyes,    position   of  entrance   of  the 

diazo-group    in    the    formation    of 

(ScHARWiN   and   Kaljanoff),   A., 

i,  704. 

reaction  of,  with  diazo-salts  (Lwoff  ; 

Grandmougin),  a.,  i,  483. 
from  the  aminoanilides  of  the  higher 
fatty  acids  (Sulzberger),  A.,  i,  226. 
5-Azoeugenol  derivatives  (Auwers),  A., 

i,  228. 
Azoimide    [hydrazoic    acid,    hydronitric 
acid),  preparation  of  (Stoll6),  A.,  i, 
917  ;  (Thiele),  A.,  ii,  940. 
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Azoimideacetic  acid  and  its  etliyl  ester 
and  salts  (CuRTius,  Daeap.sky,  and 
Bockmuhl),  a.,  i,  145. 
Azoimideacetylazoimide  (Curtius,  Da- 
KAi'SKY,  and  BocKMfHL),  A.,  i,  145. 
Azoimideacetylliydrazide  and  its  benz- 
ylidene   derivative  and   hydrocliloride 
(Curtius,    Darapsky,    and     Bock- 
muhl), A.,  i,  144. 
Azoimides,  preparation  of  (Darapsky), 

A.,  i,  106. 
Azomethine  compounds,  colour  and  con- 
stitution of  (Pope),  T.,  5.32;  P.,  24; 
(Pope  and  Fleming),  T.,  1914;   P., 
228. 
Azonium    compounds    from    7-liydroxy- 
)3-naplithaquinone     (Kehrmann    and 
Brunel),  a.,  i,  579. 
^-Azophenyl     mercaptan,     4:4'-dinitro- 
diplienyl  ether  of  (Fromm  and  Witt- 
mann),  a.,  i,  632. 
fsoAzotates.     See  /soDiazo-com pounds. 
Azotobacter  and  radiobacter,  the  chemical 
changes   involved  in  the   assimila- 
tion of  free  nitrogen  by  (Stoklasa), 
A.,  ii,   880  ;    (Stoklasa,   Eknk.st, 
Stranak,  and  VfTKK),  A.,  ii,  975. 
fixation   of   atmospheric   nitrogen   by 
pure  cultures  of  (Beyerinck),  A., 
ii,  975.  * 

inoculation  experiments  with  (Lipman 
and  Brown),  A.,  ii,  615. 
j9-Azoxy-a-alkylcinnamic   acids,    esters, 
and  their  liij[ui(l  crystals  (Vorl.\nder 
and  Kasten),  A.,  i,  642. 
//'-Azoxyanisole  (Rotarski),  A.,  i,  374. 
Azoxybenzene,  products  of  reduction  of 

(Berry),  P.,  211. 
Azoxybenzene,     bromoc?mitro-      (Flur- 

scHEiM  and  Simon),  T.,  1480. 
Azoxy-compounds    (Rotarski),    A.,    i, 
374. 
preparation  of  (Dieffenbach),  A.,  i, 

841. 
aromatic,    formation    of,    from    nitro- 
derivatives   (FlDrscheim    and    Si- 
mon), T.,  1403. 
Azoxystilbenedicarboxylic    anhydrides, 

2:2'-  and  3:3'-  (Helleh),  A.,  i,  217. 
Azoxy-xylene,  (//nitro-  (Fluksl'UEIM  and 
Simon),  T.,  1480. 


B. 


Bacillo-casein  (Auolaui  and  Paris),  A., 

ii,  315. 
Bacillus  coll  communis,  chemistry  of  the 
(Lkaiii),  A.,  ii,  56. 
dililitlniia,  formation  of  acid  by   the 
(liUiiKNAu),  A.,  ii,  722. 


Bacillus,   Koch's,  chemical  constitution 
and  biological  properties  of  the  pro- 
toplasm of  (AucLAiR  and   Paris), 
A.,  ii,  315. 
jnotcus     vidcjaris,     decomposition     of 
amino-aeids    by    (Nawiasky),    A., 
ii,  614. 
tubercle,   composition,   digestion,    and 
absorption  of  (London  and  Riw- 
kind),  a.,  ii,  870. 
action  of  chlorine  in  the  (Moussu 
and  Goupil),   A.,  ii,   123. 
typliosiis,    action  of  heavy  metals   on 
(Moore  and    Hawkes),    A.,    ii, 
772. 
survival  of,   in  soil  (Mair),  A.,  ii, 
315. 
Bacteria,  galvanotropism  in  (Abbott  and 
Life),  A.,  ii,  614. 
part   played  by,  in  the  formation  of 
higher  alcohols  during  fermentation 
(Pringsheim),  a.,  ii,  723. 
as  agents  in  the  oxidation  of  amorphous 

carbon  (Potter),  A.,  ii,  524. 
fixation  of  nitrogen  in  soil  by  free,  and 
its  imjiortaiice  for  the  nutrition  of 
plants  (Koch,  Litzendorff,Krull, 
and  Alves),  A.,  ii,  56. 
formation  of  sulphates  by,  in  sewage 
purification  (Rough y),  A.,  ii,  1063. 
production  of  ammonia  by  (Berghaus), 

A.,  ii,  413. 
the  catalascs  of  (Jorns),  A.,  ii,  880. 
Mliich  oxidise  hydrogen,   assimilation 
of  carbon  in  (Lebedeff),  A.,  ii,  56. 
nitrogen-fixing  (Lohnis  and  Pillai), 

A.,  ii,  522. 
nitrogenous,    nutrition    of  (Krxemie- 
niew.ska),  a.,  ii,  722. 
See  also  Nitrification, 
soil,  relation  of,  to  the  decomposition 
of     nitrogenous    organic     matter 
(Hoffmann),  A.,  ii,  414. 
solvent  action  of,   on  the  insoluble 
phosphates  of  raw  bone-meal  and 
natural     raw     rock     phosphates 
(Sackett,  Patten,  and  Brown), 
a.,  ii,  415. 
estimation   of  the  reducing  power  of 

(WicHiCRN),   A.,  ii,   1063. 
See      also      liacillus.      Fermentation, 
Microbe,       Miero-organisnis,      and 
Yeast. 
Bakankosin  (Boukquklot  and   liy:Ri.s- 

sKv),   A.,  i,  1001. 
/3  Balalban,   from  lialata  (Cohen),  A.,  i, 

883. 
Balance  Sheets  of  the  Chemical  Society 
and  oT  tlie  Kesearch  Fund.    See  Annual 
(u-neral  J^leeting,  T. ,  769. 
Balances  with  non -metallic  pans  (BoitNE- 
mann),  a.,  ii,  171. 
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Balata,  phytosterols  from  (Cohen),  A., 

i,  883. 
Band  spectra.  See  under  Photochem  istry. 
i/z-Baptigin,  if-Baptigenin,  and  i|/-Bapti- 

genetin  (Gorter),  A.,  i,  98. 
ySBarbaloin,  formation  of,  fiombarbaloin, 
and  its  existence  in  several  aloes,  and 
its     chloro-     and     bromo-derivatives 
(L^.ger),  a.,  i,  40. 
Barbituric  acid,   preparation  of  (BoEH- 
RINGER  &.  Sohne),  a.,  i,  464. 
derivatives,  liberation  of  iodine  from 
hydriodic  acid  by  (Whiteley),  P., 
288. 
Barium,  the  long  wave-length  portion  of 
the   spectrum   of  (Hoeller),  A.,    ii, 
546. 
Barium  arsenate  and  arsenite  (Rosen- 
thaler),  A.,  ii,  322. 
carbonate,    influence     of    ammonium 
chloride  on  the  solubility  of,  and 
vice  versa  (Kerxot,  D'Agostino, 
and  Pellegrixo),  A.,  ii,  568. 
influence  of  addition  of  chloride  on 
the  reaction  between,  carbon,  and 
nitrogen   (Kuhling    and    Berk- 
hold),   A.,  i,   143. 
See  also  Witherite. 
hydrogen     carbonate     (Keisek     and 
Leavitt),    a.,   ii,    1036 ;    (Keiser 
and  McMaster),  A.,  ii,  1037. 
chloride,    and     copper     and    sodium 
chlorides  and  water,  the  system 
(Schreinemakers and  de  B'aat), 
A.,  ii,  1020. 
and  sodium   sulphate,   antagonistic 
action   of,    on    the    heart    action 
(Scaffidi),  a.,  ii,  520. 
separation  of  lithium  chloride  from 
Kahlexberg   and  Krauskopf), 
A.,  ii,  777. 
ammonium   chromate  (Groger),    A., 

ii,  690. 
nitrate,    polymorphism    of   (Barlow 

and  Pope),  T.,  1532. 
nitrite,   molecular  volumes  of  (Ray), 

P.,  240. 
oxide    (baryta),    anhydrous,    heat    of 
formation  of  (de  Forcrand),  A., 
ii,  155. 
hydrates  of  (de  Forcrand),  A.,  ii, 
764. 
f^ioxide  or  ^^eroxide,  action  of,  on  gold 
(Meyer),  A.,  ii,  47. 
evaluation  of  (Chwala),  A.,  ii,  431. 
fZioxide  carbonate  (Wolffexsteix  and 

Peltxer),  a.,  ii,   183. 
iron  silicate.     See  Taramellite. 
silicide,  preparation  of  (Goldschmidt), 

A.,  ii,  1037. 
sulphate,  colloidal  (Recoura),  A.,  ii, 
692. 


Barium  sulphate.     See  also  Barytes. 

sulpliide,  compound  of,  with  nickel 
sulphide  (I.  and  L.  Bellucci),  A., 
ii,  196. 
Barium  cyanide,  preparation  of,  from 
barium  cyanainides  (Badische  Axi- 
Lix-  &  Soda-Fabrik),  a.,  i,  770. 

platinocyanide  (Levy),  A.,  i,  252. 
Barium,  detection  of,  in  strontium  salts 
(Carox  and  Raquet),  A.,  ii,  535. 

estimation  of  small  amounts  of,  in 
rocks  (Langley),  A.,  ii,  985. 

quantitative  separation  of,  from  stront- 
ium (Kahan),  a.,  ii,  133. 
Barley,    bio-cheraistry    of    (Ford     and 
Guthrie),  A.,  ii,  218. 

translocation  of  nitrogen  compounds 
into  the  embryo  of,  from  the 
endosperm  and  from  artificial 
culture  solutions  (Brown),  A.,  ii, 
882. 

phosphoric  acid  in  (Wixdisch),  A.,  ii, 
528. 

water-soluble  polysaccharides  of 
(Brown),  A.,  ii,  978. 

manurial  experiments  on(DAiKUHAR  a), 
A.,  ii,  128. 
Barometer,  a  sensitive  temperature  com- 
pensated (Green),  A.,  ii,  826. 
Baryta.     See  Barium  oxide. 
Barytes,  specific  heat  of  (Latschenko), 
A.,  ii,  758. 

celestine,  and  auglesite,  artificial  re- 
production of,  and  isomorplious 
mixtures  of  these  substances 
(Gaubert),  a.,  ii,  38. 

from     the     Binnenthal,     Switzerland 
(BaUiMhauer    and     Trechmann), 
A.,  ii,  508. 
Basalt,  nephelitic,  new  vein  of,  contain- 
ing   nosite     (uo.sean)     in    Vincentino 

(Maddalexa)  a.,  ii,  864. 
Base,    CgH^O.jN.,,    and    its    picrolonate, 
from  urine  (Exgelaxd),  A.,  ii,  1056. 

CgHiiN,  and  its  platiuichloride,  from 
mistletoe  (Leprixce),  A.,  ii,  58. 

C9H27X,  from  the  dioximeof  the  ketone, 
C9HJ4O2  (Semmler  and  Bartelt), 
A.,  i,  355. 

CioHjiN,  and  its  salts,  froTu  the 
hydrolysis  of  7-plithaliminobutyric 
acid  (Gabriel  and  Colmax),  A.,  i, 
275. 

C10H23O2N,  secondary,  and  its  hydro- 
chloride, from  chlorodimetliylethyl- 
carbinol  and  ammonia  (Riedel). 
A.,  i,  769. 

CiiHj40.,N.2,  and  its  hydrochloride, 
from  cyclobutanone  nitrosite 
(Demjaxoff),  a.,  i,  329. 

CijH^gOijNg,  from  urine  (Engelaxd), 
A.,  ii,  1056. 
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Base,   CifiHigON,    hydriodide    of,    from 
bisai)liydroiihenacy Limine  (Gabkiel 
ami  Lieck),  A.,  i,  465. 
CigHaiN^S,  and  its  salts,  from  the  reduc- 
tion of  tetraethylthionine    (Gnehm 
and  Schindlek),  A.,  i,  111. 
CjgH.j^OyN,    secondary,    from  jdienyl- 
clilorodimethylcarbinol      and      am- 
monia (Riedel),  a.,  i,  769. 
ConHgHOgNo,     and    its    hydrochloride, 
from     tetramethyl-2:4-diaminobenz- 
aldehyde  and  phlorotjlueinol  (Sachs 
and  Ai'I'ENZellek),  A.,  i,  187. 
Bases,  affinity  constants  of,  as  determined 
by  the  aid  of  methyl-orange  (Vei.ey), 
T.,  652,  2122;  P.,  50,  238. 
conductivity    and    ionisation    of,     in 
aqueous  solutions  at  high  tempera- 
tures (NoYEs,   Melcher,    Cooper, 
Eastman,  and  Kato),  A.,  ii,  347. 
and  acids,  diagrammatic  representation 
of  equilibria   between,    in    solution 
(Henderson),  A.,  ii,  675. 
rongalite,  and  formaldehyde,  reaction 

of  (BiNZ  and  Isaac),  A.,  i   940. 
aromatic,    condensation    products    of 
dibromo-|>-hydroxy  benzyl      bromide 
with  (AuwERS  and  Dombrowski), 
A.,  i,  333. 
organic,  contact  oxidation  of  (Orloff), 
A.,  ii,  582. 
hydrofiuorides   of  (Weinlaxd   and 

Keischle),  a.,  i,  974. 
detection  of,  in  urine  (Engeland), 
A.,  ii,  1056. 
primary,     secondary,      and     tertiary, 
characterisation   of,  by   the   use   of 
ae-dibromo-v(.-pentane   (v.    Braun), 
A.,  i,  677. 
tertiary,  addition  of  bronioacetonitrilc 

to  (v.  Braun),  A.,  i,  675. 
weak,  hydrolysis  of,  and  its  variation 
with  temperature  (Lund)6n),  A.,  ii, 
164. 
S(;c  also  Amines. 
Basic  slag.     See  Slag,  basic. 
Basilicum  oils  from  Mayotte  (SciilMMEL 

k  Co.),  a.,  i,  667. 
Baths,      safety       a|)paratus      for      (de 

Koninck);  a.,  ii,  681. 
Bauxium.-Baycr's  (Griner  and  Urbain), 

A.,  ii,  108. 
Beans,  the  protein  changes  taking  place 
in,   wlien  kept  in  tlie  dark    (Buike- 
wrrscii),  A.,  ii,  884. 
Beer,  oiigiii  and  variations  of  sulphates 
in   (Muntz   and   Trii.lat),  A.,   ii, 
782. 
sarcinie    causing  disease  in  (Miskon- 
SKv),  A.,  ii,  526. 
Beer  yeast.     See  Yeast. 
Beeswax.     Sec  under  Wax. 


Beet  (sugar),  amount  of  nutrients  utilised 
by,  in  the  first  year  and  its  relation 
to  the  amount  of  sugar  in  the  roots 
(AndrlIk  and  Urban),  A.,  ii,  1066. 

a  laivorotatory  substance  found  in 
altered  (Weisberg),  A.,  i,  505. 

peroxydases  from  (Ernest  and 
Berger),  a.,  i,  72. 

carbohydrate  metabolism  of  the 
(Strakosch),  a.,  ii,  125. 

cultivation  of  (Saillard),  A.,  ii,  618. 

action  of  manganese  compounds  on 
(Gr^goire,  Hendrick,  and  Car- 
RiAux),  A.,  ii,  529. 

importance  of  sodium  for  (AndrlIk 
and  Urban),  A.,  ii,  219. 

the     storage     and     transportation    of 
sucrose  in  the  (Stroiimer),  A.,   ii, 
726. 
Beet  juice,  darkening  of  (Gonnermann), 
A.,  ii,  126. 

optically  active  non-saccharine  sub- 
stances in,  which  are  eliminated  by 
the  action  of  lime,  and  their 
polarimetric  estimation  (Herlks), 
A.,  ii,  1077. 
Behenic  acid,  bromo-,  calcium,  magnes- 
ium, and  strontium  salts  (Farben- 
fabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  122. 

)8-bromo-,  and  y3-hydroxy-,  and  its 
acetyl  and  iodo-derivatives,  and  sod- 
ium salts  (Ei'IPIIANoff),  A.,  i,  244. 

iodo-,  calcium  salt  {snidilin),  behaviour 
of,  in  the  organism  (Basch),  A., 
ii,  521  ;  (Abderhalden  and 
Kautzsch),  a.,  ii,  611. 
ethyl  ester  (Farbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  310. 
7-Behenolactone  (Shukoff  and  Sches- 

■lAKoFF),  A.,  i.  755. 
Bengu-copalic  acid,  -copalolic  acid,  and 

-copaloresens      from      Benguela- copal 

(En(!Ei,),  a.,  i,  559. 
Benz-.     Sec  lienzo-,  Benzoyl-,  and  under 

the  })arent  Substance. 
Benzaldehyde,  reduction  of,  in  presence 
(if  iron  (Ii'AriEFK),  A.,  i,  347. 

condensation  of,  with  cyclic  acetone 
bases  (Baui.y  and  Ricutku),  A.,  i, 
285. 

velocity  of  the  reaction  between  bromine 
and  (Herz  and  Dicic),  A.,  ii,  762. 

condensation  of,  with  cyclopentanoue 
(Kauffmann),  a.,  i,  986. 

action  ol',  on  pyridine  magnesium  or- 
ganic coiiiiiounds  (Oi'iiii),  A.,  i,  27. 

dir)-sul)s1iluted,  iireparatiun  of  tri- 
phenylmelliane  colouring  matters 
from  (Anii.infai!BKN-  &  Exrii.VKT- 
Kabrikkn  vokm.  .1.  It.  Geicy).  a., 
i,  986. 
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,       Benzaldehyde,  diacetate  from  (Law),  A., 
f  i,  321. 

hydrogen  persulphide  (Brunner  and 

Vuilleumier),  a.,  i,  900. 
estimation     of,     colori  metrically,     in 
almond    extracts    (Woodmax    and 
Lyford),  a.,  ii,  1079. 
Benzaldehyde,    2-bromo-4-hydroxy-,    2- 
chloro-4-hydroxy-,  and  [>-mono-  and 
3:5-di-mtro-2-A-dihydroxy-,        and 
their  derivatives,  synthesis  of  (Gat- 
termann),  a.,  i,  30. 
0-,  m-,  and  jw-chloro-,  and  m-  and  p- 
nitro-,  semicarbazoues  of  (Law  and 
Perkin),  T.,  1635  ;  P.,  195. 
2:6-di-  and  2:4:6-^ri-chloro-  and  2:6- 
rfichloro-3-nitro-  (Anilinfarben-  & 
Extrakt-Farkiken  vorm.   J.    R. 
Geigy),  a.,  i,  986. 
chloro-o-nitro-,  preparation  of  the  three 
(Schwalbe  and  Jochheim),  A.,  i, 
1019. 
4-hydroxy-,  ethylene  and  trimethylene 
ethers    of,    and    their     derivatives, 
synthesis    of    (Gattermann),    A., 
i,  34. 
c?thydroxy-,   methyl  ether  of,  and  its 
oxime,  phenyl hydrazone,  and  sodinni 
derivative  from  the  root  of  a  species 
of     Chlorocodon     (Goulding     and 
Pelly),  p.,  62. 
o-nitro-,  condensation  of,  with  aromatic 
hydrocarbons  in  presence  of  con- 
centrated sulphuric  acid  (Kliegl), 
A.,  i,  549. 
condensation    of,    with     7-picoline 

(Lowensohn),  a.,  i,  51. 
reaction  of,  with  potassium  cyanide 
(Ekecrantz      and      Ahlqvist), 
A.,    i,    347;    (Popovici),    A.,    i, 
550. 
diethylacetal    of    (Kliegl),    A.,    i, 
82. 
2:4-fZniitro-,  2:4-bisdimethylaminoanil 
of  (Sachs  and  Aitenzeller),  A., 
i,  227. 
Benzaldehydecyanohydrin   from    amyg- 
dalin  (Feist),  A.,  i,  437,  903  ;  (Ro.sen- 
thaler),  a.,  i,  817. 
Benzaldehyde-2:4-disulplionic    acid,    6- 
chloro-,   and   Beiizaldeliyde-2:6-disul- 
phonic   acid  (Anilinfarben-  &  Ex- 
trakt-Fabriken  vorm.  J.  R.  Geigy), 
A.,  i,  986. 
Benzaldehydephenylhydrazone,      action 
of    nitrobenzene     on,    in     the     light 
(Ciusa),  A.,  i,  460. 
Benzaldehyde- 3- sulphonic   acid,   2:6-iH- 
chloro-  and  Benzaldeliyde-6-sulplionic 
acid,  2-chloro-  (Anilinfarben-  &  Ex- 
trakt-Fabriken  vorm.  J.  R.  Geigy), 
A.,  i,  986. 


Benzs7/»aldoxime,  ;)-iodo-,  velocity  of 
rearrangement  of,  in  7i-propyl  tartrate 
(Patterson  and  McMillan),  T., 
1047  ;  P.,  135. 
Benzamide,  condensation  of,  with  salicyl- 
aldehyile  (Titherley  and  Marples), 
T.,  1933  ;  P.,  229. 
Benzamide,    2:4:6-<nbromo-,    crystallo- 

grapiiy  of  (Jaeger),  A.,  i,  988. 
2-iodo-4-nitro-       (Willgerodt      and 

Gartner),  A.,  i,  877. 
Benzanisoin(EKECRANTzandAHLQVi.sT), 

A.,  i,  993. 
Benzanthrone,    an     old     derivative    of 

(LiEBERMANN    and    Roka),    a.,    i, 

427. 
alkyl      derivatives,     preparation      of 

(Badische      Anilin-      &      SODA- 

Fabrik),  a.,  i,  993. 
Benzanthrone,  bromo-  and  chloro-,  pre- 
paration of  (Badische  Axilin-  & 

Soda-Fabrik),  a.,  i,  661. 
1-    and    2-hydroxy-,    preparation    of 

(Badische     Anilin-      &      Soda- 
Fabrik),  A.,  i,  193. 
Benzanthronequinoline,  bromo-,  prepara- 
tion of  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  661. 
Benzene,  structure  of  (v.  Ostromisslen- 

sky),  a.,  i,  868. 
and  its  homologues,  absorption  spectra 

of  the  vapours  of,  and  of  solutions 

of  benzene  (Hartley),  A.,  ii,  243. 
toluene,  and  acetone,  dispersion  in i;  h3 

electric  spectra  of  (Colley),  A.,  ii, 

909. 
action    of    aluminium    chloride    and 

hydrogen  chloride  on  (Gustavson), 

A.,  i,  328. 
alundnium    bromide,    electrolysis    of 

(Neminsky  and  Plotnikoff),  A., 

i,  407. 
iodochlorides  and  iodoxy-  and  iodon- 

iuni   compounds  of,  preparation   of 

(lecture  experiment)  (Willgerodt), 

A.,  i,  408. 
disulplioxide,jt)-bromo-(KNOEVENAGEL 

and  Polack),  A.,  i,  971. 
isomeric  substitution  products,  simul- 
taneous formation  of  (Holleman), 

A.,  i,  985.      _       _  ■       _ 

0-    and    ???,-dei-ivatives,     homogeneity 

of   (v.    Ostromisslensky),    a.,   i, 

868. 
detection    and    estimation    of    small 

quantities  of,  in  alcohol  (Holde  and 

AVinterfeld),  a.,  ii,  435. 
estimation    of,    in    illuminating    gas 

(Bknnis  and   McCarthy),   A.,   ii, 

435.  _ 
estimation    of    carbon    disulphide   in 

(Bay),  a.,  ii,  226. 
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Benzene,   bronio-,    poisoning    by.      See 
under  Poisoning. 

l:2:S-trihromo-,  l:S-dihvoxno-2:i-di- 
nitro-,  2-chloro-l:3-dibronio-,  1- 
chloro-3-bromo-6-nitro-,  and  2-iodo- 
l:3-(^ibromo-  (Korner  and  CoN- 
TARDi),  A.,  i,  524. 

l:2-fi?ibromo-B-nitro-  and  l:2-rfibromo- 
4-nitro-  (Holleman  and  Euwe.s), 
A.,  i,  521. 

s-m-c^ibromonitro-  and  -dichloronitro-, 
nitration  of  (Blanksma),  A.,  i,  147. 

bromonitroamino-derivati^es,  the  wan- 
dering of  bromine  in,  and  their  re- 
duction (Okton  and  Pearson),  T., 
725;  P.,  62. 

2:4-  and  2:6-f?ibromo-l-nitroamino-, 
pre[)aration  and  transformation  of, 
and  their  barium  salts  (OKroN  and 
Pearson),  T.,  729;  P..  62. 

chloro-,  freezing-point  surfaces  of  the 
system,  naphthalene,  phenol,  and 
(Hikobe),  a.,  ii,  928. 

o-chloronitro-,  products  of  the  nitration 
of  (v.  Ostkomisslensky),  a.,  i, 
867. 

l-chloro-2:4-f?mitro-,  condensation  of, 
with  aminoquinolines  (Meigen, 
Garbs,  Merkelbach,  and  Wic- 
hern),  a.,  i,  580. 

l-chloro-2:4-  and  -2:6-rf/nitro-  (v.  Os- 
tromisslen.sky),  a.,  i,  867. 

fZzhalogen  derivatives,  condensation  of, 
with  acetyl  and  benzoyl  chlorides 
under  the  influence  of  aluminium 
chloride  (Boeseken),  A.,  i,  189. 

l;2-fZihydroxy-.     See  Catechol. 

l:3-f/jhydroxy-.     See  Resorcinol. 

l:4-c^ihydroxy-.     See  Qainol. 

l:2:3-i'.rihydroxy-.     See  Pyrogallol. 

l:3:5-<rihydroxy-.  See  Phloroglucinol. 

l:2:3-<niodo-,  1:2:3:4-  and  1:2:4:5- 
tciraiodo-,  l:2:4-^riiodo-5-nitro-,  and 
l:3:4-<?-iiodo-2-nitro-  (Korner  and 
Bklasio),  a.,  i,  779. 

nitro-,  magnetic  and  electric  double 
refraction  of  (Cotton  and  Mou- 
ton),  a.,  ii,  745. 
action  of,  on  aldehydephenylhydr- 
azones  in  the  light  (Ciusa),  A.,  i, 
460. 

4 :6-r/niitro-l  :3-f/iamino-2-cyano- 
(Blanksma),  a.,  i,  271. 

nitroso-,  I'lcctiolylic  production  of 
(i)lEl'FENHA(llj,  A.,  i,  409. 

Benzeneazoacetamidocyananilide.      Sec 

Chrysoidine,    c3'ano-,    acetyl    dciiva- 

tive  of. 
Benzeneazoaniline.     See  Azobenzene,  p- 

.■iiiiiiiii-. 
Benzeneazo-l-anthramine  and  its  hydro- 

ciiloride  (I'lsovsmi),  A.,  i,  481. 


Benzeneazo-2-  and  -4-benzeneazoplienols, 

4-  and  2-,  ^-nitro-   and   their  acetyl 

derivatives  (Grandmougin  and  Frei- 

mann),  a.,  i,  1023. 
Benzeneazo-benzil-  and  -benzophenone- 

ji;-hydrazones    and   their   h3Hirochlor- 

ides   (Troger   and    Muller),    A.,    i, 

1025. 
Benzeneazobenzoylacetic    acid    and  ^?- 

nitro-,  and  their  methyl  esters  (Wahl 

and  Yoshisaka),  A.,  i,  647. 
Benzeneazobenzylidene-j»-hydrazine  and 

its  derivatives  (Troger  and  Muller), 

A.,  i,  1025. 
Benzeneazo-2:6-r/;'broinoaniline  and 

its    coloured    salts    (Hantzsch     and 

Hilscher),   a.,    i,    485 ;    (Hewitt), 

A.,  i,  582. 
Benzeneazo-?«-bromo-2>-cresol,  action  of 

mercuric    acetate     on     (Smith     and 

Mitchell),  T.,  851. 
4Benzeneazo-l-f'-bromoplienyl-5- 

methyl-3-pyrazolone  (Miciiaelis  and 

Stiegler),  a.,  i,  210. 
Benzeneazo  o-cMoroplienol       and       its 

sulphate    and    benzoate    (McPllERSON 

and  Dubois),  A.,  i,  462. 
Benzeneazo-o-cresol,  o-nitro-  (Borsche), 

A.,  i,  66. 
4-Benzeneazo-o-cresol,  2':4'-r?/nitro- 

(BoitscHE),  A.,  i,  67. 
Benzeneazo-;'-cresol,  acyl  derivatives  of, 
and   their  transformation   products 
(AuwERs    and    Eckardt),    A.,    i, 
480. 

and  9/(-bromo-,  action  of  raenniric 
acetate  on  (Smith  and  Mitchell), 
T.,  851. 

and  ^)-chloro-,  action  of  diazomethano 
on  (Smith  and  Mitchell),  T., 
846. 

mercuri-acctate  and  -chloride  (Smith 
and  Mitchell),  T.,  851  ;  P.,  71. 
Benzeneazo-ji'cresyl    mcthjd    ether,    ;>- 

chloro-  (Smith   and   Mitchell),   T., 

846. 
Benzeneazocummylidene-j!)-hydrazine 

and   its   hydrochloride   (Troger   and 

Mi-ller),  a.,  i,  102.'-). 
Benzeneazo-/*-cyanoanilide,  benzoyl  dc- 

rivativi\  melting  ]ioint  of  (PiKRUt)N), 

A.,  i,  92.''). 
Benzeneazo-ji)-cyano-'>-ethoxyanilide, 

melting    point   of  (Pikiuion),  A.,    i, 

925. 
Benzeneazo-3-cyano-/3-naphthoI-6-8ul- 

phonic    acid,    ;>-nitro-,    sodium    salt 

(LAN(iE),  A.,  i,  300. 
Benzeneazodimethylaniline,  p-»io>io-  and 

/^■/-l)ronu)-,         coioincd        salts        of 

(Hanizsch    and    Hilscher),   A.,    i, 

485. 
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Benzeneazo-33-dinaphthylamine  and  p- 
chloro-  (FiscHEK  and  Strat's),  A.,  i, 
222. 

4-Benzeneazo-l :3-diplienylpyrazole  and 
its  5-chloro-  and  l-?;i-uitro-derivatives 
(MiCHAELis  and  Willekt),  A.,  i, 
215. 

Benzeneazo-m-ethoxycyanoanilide 
(PiERROy),  A.,  i,  925. 

Benzeneazoeugenyl  ethyl  ether,  p- 
bromo-  (At^wers),  A.,,i,  229. 

Benzeneazofurfurylidene-/j-hydrazine 
and   its   hydrochloride   (Tkoger   and 
Mvller),  a.,  i,  1025. 

Benzeneazoguaiacol  and  its  ethyl  ether, 
and  acetyl  and  o-,  m-,  and  ^-nitro-de- 
rivatives  (Colombano  and  Leoxardi), 
A.,  i,  68. 

Benzeneazohomoplitlialic  anhydride. 
See  Phthalouic  anhydride  phenyl- 
hydrazone. 

Beiizeneazo-??t-liydroxybenzoic  acid  and 
its  methyl  ester  (Granhmougin  and 
Freimaxn),  A.,i,  1024. 

Benzeneazo-js-hydroxybenzoic  acid  and 
ethyl  ester,  and  their  acetyl  derivatives 
(Grandmougix  and  Freimanx),  A.,  i, 
1024. 

Benzeneazo-3-hydroxypyridine  (Mills 
and  AViDDO\v.s),  T.,  1378  ;  P.,  174. 

oi-Benzeneazo/i-metlioxytolueiie,  ai-di- 
nitru-  (Poxzio  and  Charrier),  A.,  i, 
5S3. 

Benzeneazo-a-naphthol  and  tetramethyl- 
diaininobenzhydrol,  constitution  of 
the  acetylated  condensation  pro- 
ducts from  (ArwERsand  Elsexlohr), 
A.,  i,  229  ;  (Mohlau),  A.,  i,  374. 

Benzeneazo-o-naphthol,  2:4:6-^?-ibromo- 
(Ortox  and  Everatt),  T.,  1020. 

)3-Benzeneazo-a-naplitliol,  acyl  deriva- 
tives of,  and  their  transformation 
products  (AxrwEE.s  and  Eckardt),  A., 
i,  480. 

Benzeneazo-zS-naphthol,  ^-chloro- 

(Ortiix  and  Everatt),  T.,  1020. 

Benzeneazo-a-naphthols,  o-  and  0-, 
action  of  diazomethane  on  (Smith 
and  Mitchell),  T.,  845  ;  P.,  71. 

Benzeneazo-o-nitrophenol  mercuri- 

aeetate     and     -bromide    (Smith    and 
Mitchell),  T.,  850. 

&)-Benzeneazo-cti-r/mitrotoluene(Poxzio), 
A.,  i,  483. 

Benzeneazo-orcinol,  p-mono-  and  s-tri- 
bromo- (Ortox  and  Everatt),  T.,  101 9. 

Benzeneazophenol  and  its  bromo-de- 
rivatives,  mercuri-salts  oF  (Smith 
and  Mitchell),  T.,  847  ;  P.,  71. 
action  of  diazomethane  and  of 
mercuric  acetate  on  (Smith  and 
Mitchell),  T.,  845. 


Benzeneazophenol,        benzenesulphonyl 

ester    of,    and    aminonitro-,    and    its 

iV-acetyl     derivative    (Gkaxdmougin 

and  Fr'eimanx),  A.,  i,  1023. 
Benzeneazophenol,  o-nitro-  (Borsche), 

A.,  i,  66. 
Benzeneazo-/)-phenoI,  and   its  acyl  and 

alkyl   derivatives,  colour  intensity  of 

(Gorke,  Koppe,  and  Staiger),  A.,  i, 

477. 
4-Benzeneazoplienol,  2':4'-r7;niti'o- 

(Borsche),  a.,  i,  67. 
Benzeneazo-//i-plienylene-dicyanoamide 

and  -dicarbamide  (Pierron),    A.,   i, 

925. 
Benzeneazo-?w-plienylenetetramethyldi- 

amine,  wi-nitro-,  and  its  hydrochloride 

(Sachs    and    Appenzeller),    A.,   i, 

227. 
4-Benzeneazo  3-phenyl-l-m-nitro- 

plienyI-5-pyrazolone  (Michaelis  and 

AVillert),  a.,  i,  215. 
5-Benzeneazo-l-plienyltriazole,    3-thiol- 

(Fromm    and    Baumhauer),    A.,    i, 

702. 
5-Beiizeneazo-2-pyridone,  synthesis  and 

reduction  of,  and  its  chloro-derivative 

(Mills    and    Widdows),    T.,    1372; 

P.,  174. 
Benzene-4-azore8orcinol,     p-mono-    and 

s-tri-hvon\o-   and  jo-nitro-,    and   tlieir 

salts  (Ortox  and  Everatt),  T.,  1017. 
Benzeneazosalicylaldehyde,        (i-nitro-, 

and     its     phenylhydrazone    (Graxd- 

MOUGix  and  Freimaxx),  A.,  i,  1024. 
Benzeneazosalicylic  acid,  phenyl  ester, 

acetyl    derivative    of,    and    jo-nitro-, 

esters,    and   their    acetyl   derivatives 

(Graxdmougix  and  Freimaxx),  A., 

i,  1024. 
Benzeneazosalicylic  acid,  j)-amino-  and 

its    acetyl    derivatives,    ^-hydroxy-, 

and     ;>nitro-     (Graxdmougix     and 

Guisax),  a.,  i,  927. 
Benzeneazotetrainetliyl-2:4-f?/amino- 

benzaldehyde,   ?/i-nitro-    (Sachs    and 

Appenzeller),  A.,  i,  188. 
Benzeneazothymol,  o-nitro-  and  2'-A'-di- 

nitro-  (Borsche),  A.,  i,  66. 
3-Benzeneazotoluene,  2-A'-di-  and  4:2':4'- 

i'r/-nitro-  (Borsche),  A.,  i,  67. 
2'-Benzeneazotoluene-5'-ar8onic      acid, 

4-hydroxy-,    and     its     sodium     salts 

(Barrowcliff,    Pvmax,    and    Rem- 

FRY),  T.,  1898. 
Benzeneazo-  ?n-tolylcarb  amide,    melting 

point  of  (PiERROX),  A.,  i,  925. 
Benzeneazo-7'-tolylidene-7'-hydrazine 

and   its   hydrochloride   (Troger   and 

Muller),  a.,  i,  1025. 
co-BenzeneazO'/^-xylene,  tu-rfmitro- 

(Poxzio  and  Charrier),  A.,  i,  582. 
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5-Benzeneazo-wi-2-xylenol  (Auweus  and 

V.  Maukovits),  a.,  i,  630. 
Benzeneazo-.     See  also  Phenylazo-. 
Benzenebisazometliylpropylpyrrole 

(Marchlkwski      and     Rettingeu), 

A.,  i,  232. 
Benzenediazonium    salts.      See    Diazo- 

benzeno  salts. 
Benzenedisulphinic    acids,    in-   and  p-, 

aiiiiiioiiiuin  and  silver  salts  (Suzuki), 

A.,  i,  871. 
Benzenedisulphonimides,  o-,  m-,  and  p-, 

and  their  salts,  and  jo-hvomo-  of  the 

o-imide  (Suzuki),  A.,  i,  871. 
Benzenedisulphonylhydroxamic     acids. 

See  Benzenedisulplionylhydroxyi- 

amines. 
Benzenedisalphonylhydroxylamiiies,  o-, 

711-,  and  p-,  and   p-bromo-   of  the   o- 

compound  (Suzttki),  A.,  i,  871. 
Benzene  formula,  nature  of  the  (Vidal), 

A.,  i,  902. 
Benzenehexacarboxylic       acid.         See 

Mellitic  acid. 
Benzenehydrazo-;'-cresol,     acyl    deriva- 
tives of  (Auweus  and  Eckardt),  A., 

i,  480. 
Benzenehydrazoeugenyl  acetate  and  2>- 

chloro-  (Auweus),  A.,  i,  228. 
Benzene   nucleus,    inliuences  governing 
orientation    in   the    (Obekmillek), 
A.,  i,  146. 

displacement    of    alkyloxy-groups    in 
the,  by  hydrogen  (Semmlek),  A.,  i, 
557. 
Benzenepentacarboxylic      acid.  See 

Rhizocholic  acid. 
Benzene    rings,    formation    of    (Meer- 

wkin),  a.,  i,  89. 
Benzenesulphinic     acid    and    ^)-bromo 

and  ;;-chloro-,   preparation  ot  (Knoe- 

VENAGEL     and     Kennek),      A.,      i, 

971. 
Benzenesulphinic  acid,  alkaloidal  salts, 
and  their  rotatory  power  (IIilditcii), 
T.,  1621. 

aniline  salt  (Valm!;e),  A.,  i,  976. 
Benzenesulphinic     anhydride     and    p- 

bromo-    and    ^)-iodo-,    jireparation    of 

(Knoevenagel  and  Poi,A(^k),  A.,   i, 

971. 
Benzenesulphonic    acid,    atudy   of  iso- 

morpliouH     dfuivatives     of     (IJuiTlsii 

Association       Rei'outs),       A.,       i, 

330. 
Benzenesulphonic  acid,  alkaloidal  salts, 

and  their  rotatory  }>o\ver  (IIlLDlTcll), 

T.,  1621. 
Benzenesulphonyltryptophans     (Ki.mn- 

GKR  ii,ii<l  I<'i,aman'ii),  a.,  i,  ;>78. 
Benzene-] :2:4-tricarboxylic   acid.       See 

Trimcllilic  acid. 


Benzhydrol  {diphenylcarhinol),  ktra- 
bromo-jo-cZ/hydroxy-  and  its  triacetate 
and  tctj-achloTocUhjdvoxy-,  and  their 
transformation  products  (Zincke  and 
Birschel),  a.,  i,  781. 
Benzhydroxamic  acid,  transformation  of, 
into  anilides  (Ponzio  and  Giovetti), 
A.,  i,  726. 
Benzhydryl-acetyl-    and    -benzoyl-acet- 

ones  (Fosse),  A.,  i,  86. 
Benzhydrylamine  nitiate   and  sulphate 
and  its   acyl  derivatives  (Buscii  and 
Leefhelm),  a.,  i,  152. 
Benzhydrylbenzoylacetic     acid,      ethyl 

ester  (Fosse),  A.,  i,  86. 
^-Benzhydryldiphenyl-a-naphthyl- 
methyl    chloride   and   -jt>-tolylmethyl 
bromide    (T.schitschibabin),     A.,    i, 
872. 
;;-Benzhydryltetraphenylmethane      and 
its  derivatives  (Tscihtsciiiuaiun),  A., 
i,  624. 
^-Benzhydryltriphenylcarbinol   and   its 
ethyl    ether,    bromide,    and    chloride 
(Tsciiitschibabin),  a.,  i,  625. 
Benzidine  {di-'p-aminodipheyiif/),  physio- 
logical action  of  (Adler),  A.,  ii,  312. 
substitution      products      of       (Neu- 
MiJLijER),   A.,  i,  369. 
Benzil    (ilihcnzoyJ),    action    of    meth}-!- 
carbamides  on  (Biltz,  Hcjuumann, 
and   Rimpel),    A.,  i,   218  ;    (Biltz 
and  Rimpel),  A.,  i,  462. 
combination     of,     with     phenol      (v. 

Liebig  and  Keim),  A.,  i,  449. 
stannic  chloride  (Meyer),  A.,  i,  731. 
Benzil,    di-p-hvomo-,    and    its    diacetyl 
derivative  (Pui/rz  and  Rimpel),  A., 
i,  574  ;  (Biltz),  A.,  i,  575. 
3:4:3':4'-<drahydroxy-,    and  its  tctra- 
benzoyl    derivative     (I^akger     and 
EwiNs),  T.,  737;  P.,  60.^ 
2;2'-r/initro-,    Popovici's   (F,ke('RANTZ 
and  Ahlqvlst),  A.,  i,  348. 
Benzilic    acid     (dlphcnykihicollir    nHd, 
lujdro.njdiplicniiliiceticacid),  prepara- 
tion of  (v.  LiEiuu),  A.,  i,  540. 
combination     of,     with     amines      (v. 
Likbig),  a.,  i,  646. 
Benzilosazone,      alkaline     reduction    of 

(Schlk.nk),  a.,  i,  738. 
Benziminoazopiperidine,    ;)-nitro-,    ami 
its  (lilicnzoyl  (h'rivalive  (Si'lE(iKL  and 
Kaukmann),  a.,  i,  293. 
Benzo-.     See  also  Henz-,  I'enzoyl-,  and 

under  the  parent  Substance. 
Benzoic  acid  and  acetic  acid,  heat  of 
ni'Utralisation  of,  by  aniline  in 
})enzeno  .solution  (Vkjnon  and 
ftviEUx),  A.,  ii,  064. 
estiuilication  of  (I.  K.  and  iM.  A. 
Phelps  and  Osborne),  A.,  i,  166. 
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Benzoic  acid,  acyl  derivatives,  prepara- 
tion of  (Heller),  A.,  i,  648. 
detection   of,    in   butter   (IIalphen), 

A.,  ii,  906  ;  (Robin),  A.,  ii,  1078. 
and   glycine,    detection   of,    iu    urine 

(Seo),  a.,  ii,  518. 
detection  and  estimation  of,  in  foods 

(v.  Geneusich),  a.,  ii,  906. 
detection  and  estimation  of,  in  ketch- 
ups, fruits,  and  ciders  (Reed),  A., 
ii,  74. 
estimation  of,  in  ketchup  (La  Wall 

and  Buadshaw),  A.,  ii,  438. 
and  ciunamic  acid,  separation  of  (de 
Jong),  A.,  ii,  993. 
Benzoic    acid,    brucine   and   cinchonine 
salts,    and     their    optical     activity 
(HiLDITCH),    T.,  1390. 
glucinum  salt  (Tanatar  and  KuROV- 

SKi),  A.,  i,  759. 
glucinum  and  zirconium  salts  (Tana- 
tar and  Kurovski),  A.,  i,  166. 
lithium     salt,     compound     of,     with 
caffeine  (Bergell),  A.,  i,  1004, 
Benzoic    acid,     alkylaminoalkyl    esters, 
preparation  of  (Farbwerke  vokm. 
Meister,  Lucius,  &.  BkOning),  A., 
i,  167. 
benzyl  ester  (Bacon),  A.,  i,  815. 
€-bromoamyl  and  7-bromopropyl  esters 

(Merck),  A.,  i,  419. 
ethyl    ester,     inlluenco    of    hydrogen 
bromide  and  zinc  bromide  in  the 
formation  of   (L    K.    and  M.    A. 
Phelps  and  Eddy),  A.,  i,  789. 
influence  of  certain  chlorides  on  the 
formation    of  (L    K.    and   M.   A. 
Phelps  and  Eddy),  A.,  i,  790. 
influence  of  certain  sulphates  on  the 
formation   of   (Phelps,  Palmer, 
and  Smillie),  A.,  i,  790. 
Benzoic    acid,    o-amino-.       See  Anthr- 
anilic  acid, 
ju-amino-,  andja-nitro-,  chloroalkyi  and 
alkylamiuoalkyl  esters   of,  prepara 

tionof(FARBWERKEVORM.  MeISTER 

Lucius,  k.  Brxjning),  A.,  i,  638. 

3:4-c^mmino-      and     3-nitro-4-amino 
chloroethyl   and    dialkylaminoalkyl 
esters  of,  preparation  of  (EiNHaRN) 
A.,  i,  639. 

3:5-c?iamino-4-hydroxy-,  and  its  hydro 
chloride  and  sulphate,  and  3:b-di 
nitro-4 -hydroxy-,  and  its  esters 
(Reverdin),  a.,  i,  537. 

bromoimino-?«-nitro-,  chloroimino-j?- 
bromo-»M.-nitro-,  chloroimino-^- 

nitro-,  and  imino-jj-nitro-,  isomeric 
esters  of  (Hilpert),  A.,  i,  830. 

bromorfmitroc^ihydroxy-,        and       its 
methyl      ester      and      silver      salt 
(Dahse),  a.,  i,  552. 
xciv.  ii. 


Benzoic       acid,       hydroxy-derivatives, 
electrolytic   oxidation   of   (A.    G. 
and   F.    M.   Perkin),   T.,  1186; 
P.,  149. 
copper  salts  of,    and  the  action  of 
ammonia  and  pyridine  on    (Ley 
and  Erler),  A.,  i,  177. 
conductivity  of  the  sodium  salts  of 
(Ley  and  Erler),  A.,  ii,  21. 
o-hydroxy-.     See  Salicylic  acid. 
711-  and  ^-hydroxy-,  azo-derivatives  of 
(Grandmougin  and  Freimann), 
A.,  i,  1024. 
methyl  esters,   compounds  of,  with 
phenylcarbimide    (Michael    and 
Cobb),  A.,  i,  949. 
3:4-fZihydroxy-.       See    Protocatechuic 

acid. 
3:4:5-<rihydroxy-.     See  Gallic  acid, 
imino-,  esters  of,  catalysis  of  (Derby), 
A.,  i,  419  ;  (Stieglitz),  A.,  ii,  167. 
2-iodo-4-amino-,  and  its  methyl  ester 
and  salts,  and  iV-acetyl  derivative, 
2-iodo-4-nitro-,    and  its   esters  and 
salts,      2-iodoso-4-nitro-,     and     its 
methyl  ester  and  salts,   2-iodoxy-4- 
iiitro-,  and  its  salts,  and  4-nitro-,  2- 
iodochloride  of,  and  its  methyl  ester 
(WiLLGERODT   and  Gartner),   A., 
i,  877. 
^-uitro-,  e-bromoamyl  ester  (Merck), 

A.,  i,  419. 
six  (iinitro-  (Sirks),  A.,  i,  532. 
3:5-rf2:nitro-4-hydroxy-  (Reverdin  and 

DE  Luc),  A.,  i,  168. 
7rt-nitroimino-,  methyl  ester,  catalysis 
of  (Derby),  A.,  i,  419. 
o-Benzoicsulphinide  {"■saccharin"),  pro- 
perties, detection,  and  estimation  of 
(Parmeggiani),  a.,  i,  267. 
detection   of,    in  beverages  and  foods 
(Bianchi   and    di    Nola),    A.,   ii, 
1079. 
detection   of,    in  fatty  oils   (Bianchi 
and  DI  Nola),  A.,  ii,  440. 
Benzoin,     alkylation    of    (Irvine    and 
McNicoll),  T.,  1604  ;  P.,  191. 
condensation  of,   with  methyl  alcohol 
(Irvine  and  McNicoll),  T.,  950; 
P.,  119. 
ethyl  ether,  melting  point  of  (Irvine 
and  McNicoll),  T.,  1601. 
Benzoin,    m-rfibromo-    and    wi-fZichloro- 
(Ekecrantz  and  Ahlqvist),  A.,  i, 
993. 
2:2'-(^tnitro-,    Popovici's    (Ekecrantz 
and  Ahlqvist),  A.,  i,  347. 
^Benzoin,    preparation    of    (McKenzie 

and  Wren),  T.,  309  ;  P.,  25. 
Benzoin    condensation,    study    of    the 
(Ekecrantz   and   Ahlqvist),    A.,  i, 
991. 

84, 
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Benzoinoxime,    alkylation    of    (Irvine 

and  Moodie),  T.,  103. 
Benzonitrile,  2:4:6-^;-ibromo-,  crystallo- 
graphy of  (.Jaeger),  A.,  i,  988. 
Benzophenone,  2-biomo-,  crystallography 
of  (Jaeger),  A.,  i,  988. 
2:4:6-/r!;bromo-    (Montagne)    A.,    i, 
988. 
crystallography  of  (Jaeger),  A.,  i, 
988. 
S-.y  -dihromo-5:5'  -dinitro-i-.i'  -dihjdr- 
oxy-,   and   3:5:3':5'-^.Vrftchloro-4:4'- 
f^ihydroxy-,    and    thiir    diacetates 
(ZiNCKE  and  Birschel),  A.,  i,  782. 
2:4:2':4'-      and      3:4:3':4'-i:e<?-«cliloro- 

(Bueseken),  a.,  i,  189. 
2:5-rfihydroxy-    (Herzig    and     Hof- 

mann),  a.,  i,  190. 
2-iodo-4-nitro-,  and  its  oxirae  (Will- 

GEROirr  and  Gartner),  A.,  i,  877. 
thio-  (Biilmann),  A.,  i,  143. 
Benzophenoneoxime,  spontaneous  trans- 
formation of  (Konowaloff  and  Mt'L- 
i,ek),  A.,  i,  277. 
o-Benzoquinhydrone,  octocliloro-,  and  its 
reactions  (Jackson   and   Carleton), 
A.,  i,  427. 
Benzoquinone      hydrogen      persulphide 
(BiiuNNER    and    Vuilleumier),   A., 
i,  900. 
Benzoquinone,    tri-    and    tetj-a-chloro-, 
formation    of,     from     2:4:6-trichloro- 
phenol  (Li^.ger),  A.,  i,  335. 
o-Benzoquinone,    two   forms   of  (Will- 

STATTEU  and  Muller),  A.,  i,  731. 
o-Benzoquinone,  ^;<?'achloro-,  derivatives 
of  (Jackson  and  Carleton),  A.,    i, 
427. 
7H-Benzoquinone  {rcsoquinonc),  in'bromo- 

(Meyer  and  Desamari),  A.,  i,  658. 
?)-Benzoquinone,  constitution  of  (Hart- 
lev),  P.,  285. 
absorption   spectra   of,    in   a  state  of 
vapour  and  in  solution  (Hartley 
and  Leonard),  P.,  284. 
metallic  haloids  (Meyer),  A.,  i,  731. 
^J-Benzoquinone,  /ribromohydroxy- 

(Ja(  kson  and  Flint),  A.,  i,  191. 
tdrac\\\o\o-    {chloroanil),    preparation 
and   purification   of   (Bouveault), 
A.,  i,  190. 
Benzoquinoneanil,         bromo-derivatives 
(Smith  and  Orton),  T.,  318  ;  P.,  27. 
Benzoquinonebenzoylphenylhydrazone, 
chloro-  (Mcl'nKK.soN  and  Duiuus),  A., 
i,  4(i2. 
Benzoquinoneoximecarboxylic  acid 

(llnUIiKN  and  I'lltASSKIM'),   A.,  i,  27. 
Benzoquinoneoxime-')-  and  -;'nitro-  and 
-2:4-(//nitroplienylhydrazones  and  tlio 
benzoyl  derivatives  of  the  o-  and  ;>- 
nitro-conipounds  (BoKsciiic),  A.,  i,  67. 


o-Benzoquinonesulphonic  acid,  phenyl- 

hydrazone  of    (Schultz   and   Ichen- 

haeuser),  a.,  i,  230. 
Benzosalin.       See    o-Benzoyloxybenzoic 

acid,  methyl  ester. 
l:2:3-Benzotriazole,  6amino-l-hydr- 
oxy-,  and  its  hydrochloride  and 
acetyl  derivatives,  and  6-nitro-l- 
hydroxy-,  and  its  metallic  and  amine 
salts,  ethers,  and  acyl  derivatives 
(Clirtius  and  Mayer),  A.,  i,  53. 

6-nitro-l-hydroxy-       (Curtius       and 
Mayer),  A.,  i,  53  ;  (Spiegel),  A., 
i,  363. 
Benzoxy-.     See  Benznyloxy-. 
Benzoyl-.     See  also  Beuz-,  Benzo-,  and 

under  the  parent  Substance. 
Benzoyl  chloride,  2:4:6-<ribromo-,    crys- 
tallography of  (Jaeger),  A.,  i,  988. 

2-iodo-4-nitro-      (Willgerodt      and 
Gartner),  A.,  i,  877. 
Benzoyl  ^woxide,  colour  test  for  (Golo- 

UETZ),  A.,  ii,  330. 
Benzoylacetic  acid,   esters,   preparation 

of,  andnitroso-,  methyl  ester  of  (Wahl 

and  Yoshisaka),  A.,  i,  647. 
Benzoylacetylacetone  and  the  action  of 

phenylhydrazine  on  (Ruiiemann),  T., 

1283  ;  P.,  178. 
7-Benzoyl-a-acetyl-;87-diplienylbutyric 

acid,  ethyl   ester,  transformation   of, 

into  a  cyclic  keto-alcohol  (Rare  and 

Eiirenstein),  a.,  i,  553. 
Benzoylacrylic  acid,  i)reparation  of  (Boir- 
gault),  a.,  i,  179,  269. 

fixation    of    acetoplienone    by    (Bou- 
gault),  a.,  i,  796. 

fixation  of  hydrogen  cyanide  by  (Boir- 
oault),  a.,  i,  422. 
Benzoylacrylic    benzoic,    benzoylpropi- 

onic,     cinnamic,     and     phenylacetic 

anhydrides  (Bougault),  A.,  i,  791. 
Benzoylagaricic     acid,     methyl     ester 

(TiioM.s  and  Vogelsang),  A.,  i,  4. 
Benzoylalkylamino-alcohols,  preparation 

of     (Farbweimce     vorm.     Meister, 

LiTirs,  k  15runing),  A.,  i,  167. 
Benzoyl/.wamarine  (Busch   and    Leef- 

helm),  A.,i,  153. 
Benzoylamino-.      See  under  the  parent 

Substance. 
4-Benzoylanilopyrine   and    its    phenyl- 

liydriizoiie    and    mctliiodide     and     4- 

Benzoyl-i//-anilopyrine       (Michaelis 

and  Knckliiakih),  A.,  i,  919. 
Benzoylanthranilic    acid,    brucine    and 

cinclioniiie    salts,    and    their    optical 

activity   (Hilditch),    T.,    1391  ;    P., 

1S6. 
4  Benzoylantipyrine  and  its  oximc  and 

liydrazones  (Miciiaells   and    Engel- 

iiauut),  A.,  i,  918. 
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Benzoylation,  rule  in,  of  aromatic  hydr- 
oxy-acids  and  their  esters  (Lassak- 
CoHX  and  Lowenstein),  A.,  i,  984. 
of  aminohydroxy-  and  diamino-acids 
(SoRENSEX  and  Andersen),  A.,  i, 
651. 
2-Benzoylbeiizoic  acid,  5  amino-,  and  its 
silver    salt,    and    5-nitro-,    and   its 
esters,  silver     salt,     and     chloride 
(Rainer),  a.,  i,  648. 
4-  and    5-nitro-derivative.s   (Rainer), 
A.,  i,  539,  647. 
4-Benzoylbenzoic         acid,  2'-nitro- 

(Kliegl),  a.,  i,  550. 
Benzoylbenzoic  acids,  action  of  aniline 

on  (Meyer),  A.,  i,  25. 
7-Beiizoyl-a-?scbutyryl-3-plienylbutyric 
acid,    ethyl    ester    (Dieckmaxn    and 
Kron),  a.,  i,  389. 
Benzoylcarbinol,  /H-nitro-,  and  its  oxida- 
tion (Evans  and  Brooks),  A.,  i,  338. 
1-Benzoylcoumarone,    ^'"1'ydroxy-,    and 
its   acetate  (ZwAYER  and  v.   Kosta- 
NECKi),  A.,  i,  444. 
Benzoyldiglyciniinide     (Bergell     and 

P'EIGL),  A.,  i,  140. 
5-Benzoyl-l  :3-dipbenylbarbituric    acid, 
5-bromo-,     preparation    of,    and    the 
estimation  of  bromine  in  (Whiteley), 
P.,  2S8. 
)3-Benzoyla)3-diphenylpropionic       acid, 
and   its    methyl   ester    (Reimer  and 
Reynolds),  A.,  i,  989. 
a-Benzoyl-tfc-diphenylthiocarbamide 
(Dixon  and  Taylor),    T.,   693;  P., 
74. 
Benzoylenecarbamide.      See   2:4-Dioxy- 

l:3-quinazoline. 
Benzoylformamidoxime       (DxELs      and 

Pillow),  A.,  i,  535. 
Benzoylforniic  acid,  velocity   of  estcri- 
fication    of,    by    means    of    alcoholic 
hydrogen    chloride  (Kailan),   A.,  ii, 
28. 
^S-Benzoyl-a-A^cycfoliexenepropionic 
acid,  o-cyano-,  etliyl  ester  (Harding, 
Haworth,  and  Perkin),  T.,  1958. 
Benzoylbydrazide,    action     of    sodium 
hvpochlorite   on  (Darapsky),   A.,    i, 
l56. 
4-Benzoyliminopyrine   (Michaelis  and 

Engelhardt),  A.,  i,  919. 
Benzoyllactamide    (Eixhorn),    A.,    i, 

611. 
4-Benzoyl-5-methylaniIino-l-phenyl-3- 
metbylpyrazole.       See     4-Benzoyl-v|/- 
anilopyrine. 
i8-Benzoyl-a-l-methyl-A-'-4-c?/c/ohexene- 
propionic  acid,  ethyl  ester  (Harding, 
Haworth,  and  Perkin),  T.,  1966. 
s-Benzoyl-2:4-rfi'iiitrophenylhydrazide 
(Curtivs  and  Mayer),  A.,  i,  53. 


Benzoyloxybenzene-;)-sulphonic       acid, 

ethyl  ester   (Lassar-Cohn  and  Low- 
enstein), A.,  i,  985. 
(?-Beiizoyloxybenzoic    acid   (henzoylsali- 
cylic     acid)    and    its     ethyl     ester 
(Lassar-Cohn    and  Lowenstein), 
A.,  i,  985. 
brucine    and    cincaonine     salts,    and 
their  optical   activity   (Hilditch), 
T.,  1391  ;  P.,  186. 
methyl  ester  (henzosalin),  therapeutic 
value  of  (Varanini),  A.,  ii,  520. 
Benzoyloxydiphenylamine,       brnmo-de- 
rivatives  (Smith  and  Orton),  T.,318  ; 
P.,  27. 
Benzoyloxyetbylamine,    ^j-amino-,    and 
its  hydrochloride,  picrate,  and  dibenz- 
oyl  derivative  (For.ster  and  Fierz), 
T.,  1869  ;  P.,  227. 
/3-Beiizoyloxy-;3-3;4-metbylenedioxy- 
phenylethyldimethylamine     and     its 
additive  salts  and  physiological  action 
(Pyman),  T.,  1796  ;  P.,  208. 
yS-Benzoyloxynapbthoic  acid,  ethyl  ester 
(Lassar-Cohn  and  Lowenstein),  A., 
i,  985. 
oBenzoyloxysalicylic   anhydride  (Far- 
bexfabriken  voi;m.  F.  Bayer  &  Co.), 
A.,  i,  984. 
Benzoylphenylbutylamine    (Busch  and 

Leefhelm),  a.,  i,  152. 
o-Benzoylphenylhydrazine,    action     of, 
on    halogen   derivatives    of    quinones 
(McPherson    and    Dubois),    A.,    i, 
461. 
a-Benzoyl-)3  phenylhydrazine,  a-nitro-;8- 
nitroso- (PoNzio),  A.,  i,  483;  (Ponzio 
and  Charimer),  A.,  i,  522. 
4-Benzoyl-l-plienyl-2-metliyldihydro- 
pyrazole,  2:5-imino-.    Seo  4-Benzoyl- 
iminopyrine. 
4  Benzoyl-1  phenyl-S-metliylpyrazolejS- 
ainino-,  methiodide  and  niethochlor- 
ide  of,  and  5-chloro-,  methiodide  of 
(Michaelis  and  Engelhardt),  A., 
i,  918. 
5-thiol-,  and  its  alkyl  and  acyl  ethers 
(Michaelis  and  Lehmann),  A.,  i, 
691. 
4-Benzoyl-l-phenyl-3-niethylpyrazole-5- 
sulphonic  acid  (Michaelis  and  Leh- 
mann), A.,  i,  691. 
4-Benzoyl-l-phenyl-3-nietliyl-5-pyrazol- 
one, preparation  and  isomeric  modifica- 
tions of(MiCHAELis  and  Engelhardt), 
A.,  i,  918. 
4-Benzoyl-l-phenyl-3-methylpyrazol- 
one,      5-thio-,     and     its    derivatives 
(Michaelis    and    Lehmann),  A.,   i, 
690. 
/3-Benzoylpropionic  acid,  a-cyano-  (Bou- 
gault).  A.,  i,  422. 
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4-Benzoylquiiiolme.        See     Phenyl   7- 

quinolyl  ketone. 
Benzoylsalicylic  acid.      See  o-Benzoyl- 

oxybenzoic  acid. 
Benzoylsemicarbazide,    preparation  and 

reactions  of  (Daraisky),  A.,  i,  106. 
/3-Beiizoyhsosuccinic  acid.     See  a-Oarb- 

oxy-3-benzoylpropionic  acid. 
BenzoyltetramethyHiaminopentanol 

hydrochloride.     See  Alypine. 
Benzoylthiocarbimide   and  its  reactions 
(Dixon   and  Taylor),    T.,   692;  P., 
74. 
4-Benzoylthiopyrine     and    its    phenyl - 
hydrazone  and  methiodide  (Michaelis 
and  Engeliiardt),  A.,  i,  918. 
4-Benzoyl->|/-thiopyrine  (Miciiaells  and 
Lkhmann),   a.,   i,   691;   (Miciiaells 
and  Engeliiardt),  A.,  i,  919. 
o-Benzoyltriphenylacetic    acid    and  its 

sodium  salt  (Kohler),  A.,  i,  778. 
3-Benzoyl-2:4:6-triphenyl-A-'-f(/t7o- 
liexene-l:l-dicarboxylic    acid,    ethyl 
ester  (Dieckmann  and  Ivron),  A.,  i, 
389. 
2-Benzoylxantlien  and  its  Icnco-deriva- 
tive  (Heller  and  v.  Kostanecki),A., 
i,  445. 
2-Benzoylxanthone    (Heller    and    v. 

KOSTANECKI),  A.,  i,  445. 
Benzyl  alcohol,  preparation  of  (Meisen- 
heimer),  a.,  i,  417. 
reduction    of,    in     presence    of    iron 
(Ii'atieff),  a.,  i,  347. 
Benzyl   alcohol,    o-nitroso-,  preparation 
of  (Kalle  &  Co. ),  A.,  i,  786. 
preparation  of  a  compound  liaving 
the  composition  of  (Kalle&  Co.), 
A.,i,  980. 
Benzyl   arsenite  (IjANG,    Mackey,    and 
(ioRTNER),  T.,  1370  ;  P.,  151. 
bromide,  3:5-(^ibronio-  (WllEELER  and 
Clai'I'),  a.,  i,  897. 
(Z/bronio-^^liydroxy-,      condensation 
jiroducts  of,  witli  aromatic  bases 
(AiiwERS  and  Dombrowski),  A., 
i,  333. 
2^-nitro-,     interaction   of,    with    iso- 
nitrosocaniphor      in    presence    of 
•silver       oxide       (Kor.ster      and 
Holmes),  T.,  250;  !'.,  9. 
chloride,     ^-uitro-,      interaction     of, 
witli  isonitro.socamplior  in  prescnco 
of  sodium  ethoxide  (Fouster  and 
Holmes),  T.,  248  ;  P.,  8. 
0-    and    ;y-nitro-,    condensation     of, 
witii  acetyhicetono  (Mech),  A.,  i, 
655. 
cyanide.     See  Phcnylacetonitrilc. 
ether,  aa-f//chloro-2:2'-(('/iiitio- 

(Klikgl),  a.,  i,  82. 
methyl  etlicr  (Bacon),  A.,  i,  815, 


Benzyl  f^zsulphide,  isomerism  of  (HiNS- 
berg),  a.,  i,  257. 

sodium  thiosulphates,  0-,  ?/i-,  and  p- 
nitro-,  and  the  action  of  alkalis  on 
(Price  and  Twiss),  T.,  1403;  P., 
185. 

sulphoxide,    a   possible     example    of 
dynamic    isomerism  (Smythe),   P., 
285. 
Benzylacetic    acid,    3:5-f?ibromoamino-, 

iV-phthalyl   derivative  of  (Wheeler 

and  Clapp),  A.,  i,  898. 
o-Benzylacetone,     a-amino-,      and     its 

additive  salts  (Sonn),  A.,  i,  55. 
Benzylacetonephenylhydrazone 

(Schlenk),  a.,  i,  738. 
A^-Benzylaldoxime,  molecular  rearrange- 
ment of  (Kuhara),  a.,  i,  900. 
Benzylaminoacetal  and  analogues  (RtJG- 

heimer  and  Schon),  A.,  i,  153. 
4-Benzylaminotoluene,  3:5-(ii/nitro-,  pre- 
paration of  (Ullmann),  a.,  i,  627. 
Benzylanilines,    alkylated,     derivatives 

of  (Gneum  and  Sciionholzer),  A.,  i, 

112. 
Benzylanilopyrines,  2-  and  ;|/-,  and  their 

derivatives    (MiCHAELis,    Mielecke, 

and  Lutze),  A.,  i,  62. 
4-Benzylantipyrine,     a-hydroxy-     (Mi- 

CHAELisand  Engelhardt),  a.,  i,  918. 
Benzylarsine    and     its     platinichloride 

(Dkhn  and  Williams),  A.,  i,  721. 
1-Beuzylbenzopyrazolone   and   its  addi- 
tive salts  (MiLiiArii),  A.,  i,  1014. 
j3-Benzyl  M-butyl  alcohol  and  its  acetate 

(Guerbet),  a.,  i,  636. 
/3-Benzyl/«>butylcarbinol  and  its  acetate 

(Gueruet),  a.,  i,  636. 
Benzylchloro/scpropyl     alcohol     (Four- 

NEAU  and  Tiffeneau),  A.,  i,  163. 
Benzyl/ /v'chlorosilicane  (Melzer),  A.,  i, 

967. 
A'-Benzyldiacetonitrile  (v.  Meyer  and 

SciiuMAciiKu),  A.,  i,  909. 
Benzyldihydrothymine,      ;)-5-(?/nitro-4- 

liydroxy-  (Johnson  and  Derrv),  A., 

i,  1019. 
3-Benzyl-4:7-dimethylcoQniarin    (Fries 

and  Klostkrmann),  A.,  i,  822. 
5-Benzyletbylamino  2-benzeneazo- 

phenetole,  -phenol,   and  -4-/^toluene- 

azophenol  (IUlow   and   Spuoessseb), 

A.,  i,  .'■)83. 
6-Benzylethylamino-2:4-bi8-benzeneazo- 

phenol        and        -;'-tolueneazophenoI 

(Hi  i.dw  and  Spkoksskr),  A.,  i,  .'■)83. 
7-Benzylethylamino-4  mono-    and    -3:4- 

di  methylcoumarins       (HOlow      and 

Sriu'issKit),  A.,  i,  272. 
5  Benzylethylamino  2-a  naphthalene- 

azophenol   (lUiLow   and   Siiu)Kssek), 

A.,  i,  583. 
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Benzylethyl-?n-aminophenol,  preparation 
of,  and  its  salts  and  ethyl  ether,  and 
condensation  of,  with  esters  of  1:3- 
ketocarboxylic  acids  (BDlow  and 
Spkosser),  a.,  i,  272. 
primary  bisazo-compounds  of  (BuLOW 
and  Stroes.ser),  A.,  i,  583. 

5-Benzylethylamino-2-ju-sulphobenzene- 
azophenol  and  -2-jj-tolueneazoplieiiol 
(BiJLOW     and     Sproesser),     A.,     i, 
583. 

Benzylethylaniline,  7)i-amino-,  acetyl 
derivative  of,  and  ^^hydroxy-  (Gnehm 
and  Schonholzer),  A.,  i,  112. 

Benzylethylanilinesulphonic  acid  and 
its  salts  and  nitroso-derivative  (Gnehm 
and  Schonholzer),  A.,  i,  112. 

Benzylethyl/sobutylsilicol  and  its  chlor- 
ide and  oxide,  synthesis  of  (Luff 
and  Kii'TiNG),  T.,  2006  ;  P.,  224. 

Benzylethyldipropylsilicane  and  its 
sulphonation(MARSDENand  Kiiting), 
T.,  198  ;  P.,  12. 

ffs-Benzylethyl-jJ-phenylenediamine, 
sulphate     of     (Gnehm    and    Sch(")N- 
holzer),  a.,  i,  112. 

/-l-Benzyl-l-ethyl-2-and-3-pipecoliiiiuiii 
salts  (Scholtz),  A.,  i,  679. 

Benzylethylpropylsilicyl  oxide  and  its 
sulphonation  (SlARSDENand  Kiri'INg), 
T.,  198  ;  P.,  12. 

Benzylethylsilicon  rf/chloride,  prepara- 
tion of  (Luff  and  Kiitinu),  T., 
2005. 

Benzylethylsilicoae  (Robison  and  Kn'- 
RINO),  T.,  439;  P.,  25. 

Benzylguloside  (Blanksma  and  Alber- 
DA  VAN  Ekenstein),  A.,  i,  952. 

9-Benzylhexaliydroaiithracene,  prepara- 
tion of  (Godchot),  a.,  i,  16. 

Benzylhydrazine,  action  of  nitrous  esters 
on,  in  alkaline  solution  (STOLLit),  A., 
i,  917. 

;8-Benzylhydroxylamine,  interaction  of, 
with  ketones  (Scheiber),  A.,  i,  763  ; 
(ScHEiBER  and  Brandt),  A.,  i,  764. 

Benzylideneacetone  and  its  hydrochlor- 
ides (Francesconi  and  Cusmano), 
A.,  i,  803. 
aminopyrrolidone     derivatives      from 
(Kohn),  a.,  i,  829. 

Benzylideneacetophenone,  2-hydroxy-, 
action  of  hydrochloric  acid  on  (Perkin, 
Robinson,  and  Turner),  T.,  1110. 

Benzylidene-a-amines,  action  of  mag- 
nesium organic  compounds  on  (Busch 
and  Leefhelm),  A.,  i,  153. 

Benzylideneamino-a-alkylcinnamic 
acids,  substituted,  esters,  relation  be- 
tween constitution  of  and  capacity  for 
forming  li(|uid  crystals  (Vorlander 
and  Kasten),  A.,  i,  641. 


^^BeIlzylidenealninodimetllylaniline 

and    its    hydrochlorides    (iMooitE    and 
Gale),  A.,  i,  369. 

Benzylidene-l-amino-y8-naphthol,  ?>- 
nitro-,  hydrochloride  of  (Poi'E  and 
Fleming),  T.,  1918. 

Benzylidene-4-amino-a-naplitliol,  i>- 
nitro-  (Pore),  T.,  536. 

Benzylidene-^-aminoplienol  hydrochlor- 
ide and  0-  and  ^;-nitro-,  and  their 
hydrochlorides  (Pope  and  Fleming), 
T.,  1915. 

Benzylidene-o-  and  -;;aminoplienols, 
and  7«- and^;-nitro- (Poi'e),  T. ,  533; 
P.,  24. 

Benzy lidene  -p-aminophenylarsinic  acid, 
^-hydroxy-  (Kuratorium  der  Georg 
&  Franziska  Speyer.schen  Studiens- 
tiftung),  a.,  i,  747. 

BenzyIidene-5-aininosalicylic  acid,  p- 
nitro-  (Pope),  T.,  534. 

Benzylideneaniline,  o-hydroxy-,  and  its 
m'-  and  jt»'-nitro-derivative3 
(Pope),  T.,  635  ;  P.,  24. 
and  its  jj'-nitro-derivative,  hydro- 
chlorides of  (Pope  and  Fleming), 
T.,  1916. 
^rjhydroxy-  (Gattermann),  A.,  i,  31. 

Benzylidene-o-anisidine,  j)-nitro-,  and  its 
hydrochloride  (Pope  and  Fleming), 
T.,  1917. 

Benzylidene-p-anisidine  hydrochloride 
and  jw-nitro-,  and  its  hydrochloride 
(Pope  and  Fleming),  T.,  1915. 

Benzylidenecarbamidoxime  and  its  nitro- 
derivatives  (Conduch^),  A.,  i,  155. 

Benzylidenecinnamylideneacetone  and 
its  hydrochloride  (Francesconi  and 
Cusmano),  A.,  i,  802. 

Benzylidenedimalonic  acid  and  o-nitro-, 
methyl  esters  (Meerwein),  A.,  i,  546. 

Benzylidenemethylliydraziiie,  benzoyl 
derivative  of  (Michaells  and  Had- 
anck),  a.,  i,  1020. 

Benzylidenemethyl  /wpropyl  ketone,  re- 
actions of,  and  its  dibromide  (Dieck- 
MAXN  and  Kron),  A.,  i,  389. 

Benzylidenemethylsemicarbazide  (Mi- 
chaells and  Hadanck),  A.,  i, 
1020. 

Benzylidenemethysticol  and  its  plienyl- 
hydrazone  (Winzhkimer),  A.,  i,  S05. 

Benzylidene-a-napbthylamine,  o-hydr- 
oxy-, and  its  hydrochloride  (Pope  and 
Fleming),  T.,  1916. 

Benzylidene-5-iiaphthylamine,  action  of 
ethyl  oxalacetate  on  (SiMoxand  Mau- 
(!UIn),  a.,  i,  296. 

Benzylidene-p-phenetidine  hydrochloride 
and  its  nitro-derivatives  and  their 
hydrochlorides  (Pope  and  Fleming), 
T.,  1916. 
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Benzylidenepiperonylideneacetone 

hydrochloride       (Fkaxcesconi       and 

CusMANo),  A.,  i,  803. 
BenzylidenequinonCji^rfrrtbroinohydroxy- 

aiid  /e<?'«chlorohydroxy-  (Zixcke  and 

Birschel),  a.,  i,  782. 
Benzylidenevinyldiacetoneamine  and  its 

liydrochloride  (Pauly  and  Richteii), 

A.,  i,  286. 
Benzylmalonic  acid,  3:5-fZibromoamino-, 

A^-phthalyl-derivative  (Whekler  and 

Clapp),  a.,  i,  898. 
Benzylmethylaniline,  ?H-'''i:iiuo-,  and  its 

acetyl  derivative,  ;w-hydroxy-,  and  vi- 

nitro-  (GNEHNandScHONHOLZER),  A., 

i,  113. 
Benzylmethylanilinesulplionic  acid  and 

its  salts  and  nitroso-derivative(GNFHX 

and  Schonholzer),  A.,  i,  113. 
l-Benzyl-2-methylbenzopyrazolone 

(MiLRATH),  A.,  i,   1014. 

Benzylmethylglyoxaline,    4:5-    or   5:4-, 

and  its  additive  salts  and  mercaptan 

(SoNN),  A.,  i,  56. 
Benzylmethyl-)w-nitrosoaniline    and    its 

liych-oehl  Glide    (Gnehm    and    ScHuN- 

noLZEPt),  A.,  i,  112. 
rts-Benzylmetliyl-^-plienylenediainine 

and  its  sulphate  (Gnehm  and  Schon- 
holzer), A.,  i,  112. 
3-Benzyl-l-methyltliymine        (John.son 

and  Derby),  A.,  i,  1019. 
S-Benzyl-l-methyluracil   and    5-bromo- 

(JoHx.soN  and  Derby),  A.,  i,  1018. 
Benzyloxide,  sodium,  action  of  alcohols 

on  (Guerbet),  a.,  i,  162,  635. 
Beiizyloxybenzene-;j-Bulphonic         acid, 

.sodium    salt    (Schultz    and    Ichen- 

II abuser),  a.,  i,  230. 
Benzyl       a-plienyl-)3-benzyl-7-benzyIid- 

enepropyl  ketone   (Reimer  and  Key- 

xoi.ns),  A.,  i,  989. 
Benzylphosphinic        acid,        hydroxy-, 

aniline  salt  (Vali,|!;k),  A.,  i,  976. 
Benzylphthalimide,  3:5-f/i'bromo- 

(Wheklep,  and  Ci,api>),  A.,  i,  898. 
1-Benzylpiperidine,  ii^-liydioxy-,  and  its 

(lilironio-tieiivativc    and    their    hydro- 
bromides  (KoENKi.s  and  1]ei;niiart), 

A.,  i,  285. 
a-Benzylpropionic      acid,     ethyl    ester 

(DiECKMANN     and     Kron),     A.,     i, 

389. 
3-Benzylrhodanic  acid  and  its  condensa- 
tion    \vith     aldehydes    (AxDREAscil), 

A.,  i,  GS;!. 
Benzylaulphonyl  biomide   (Krdmm  and 

(lAri'p),  A.,  i,  970. 
Benzyltheophylline    and     its     additivi^ 

salts  (SciiWAlilO,  A.,  i,  4(). 
Benzyl /w'thioanilinocyanomalonic   acid, 

ctbyl  ester  (KriiKMANx),  T.,  627, 


Benzybsothioanilinometlianetricarb- 
oxylic  acid,  diethyl  ester  (Ruhemann), 
T.,  625  ;  P.,  53. 
Benzylthymines,  1-and  -3-  (.Johnson  and 

Derby),  A.,  i,  1019. 
1-Benzyluracil  (Johxson  and    Derby), 

A.,  i,  1018. 
3-Benzyluracil   and   3-bromo-  and   p-Z- 
rfi'nitro-  (Johnson  and  Derby),  A.,  i, 
1018. 
Benzylvaleric  acid  and  its  salts,  ethyl 
ester,  chloride,  and  amide  (Guerbet), 
A.,  i,  636. 
2-Benzylxantlien      (Heller     and      v. 

Kostanecki),  a.,  i,  445. 
Beryllium.  See  Glucinum. 
Beryls,  chemical  structure  of  (Yernad- 

sky),  a.,  ii,  955. 
Betainecarboxylic   acid  and   its   amide 

and  chloride  (v.  Braun),  A.,  i,  608. 
Betainecarboxylic      acids      and      their 

amides  (v.  Braun),  A.,  i,  607. 
Betaines,    new,    of   the  pyridine   seiies 

(Kirpal),  a.,  i,  679. 
Beukoss  Boss.     See  Liijpia  scaberrima. 
Beverages,  detection  of  "saccharin "  and 
other  artificial  sweetening  materials  in 
(Bianchi  and  Di  Nola),  A.,  ii,  1079. 
Bile,    absorption   spectra  of  (Pietire), 
A.,  ii,  408. 
circulation  of  the  (Bayer),  A.,  ii,  969. 
changes   in    the,    occurring    in   some 
infectious  diseases  (Baldwin),   A., 
ii,  212. 
influence  of    tolylene-2:4-diamine    on 
the      secretion     of    cholesterol      in 
(Kusumoto),  a.,  ii,  970. 
occurrence  of  lecitliin   in  (Long   and 

Gephart),  a.,  ii,  872. 
ox.      See  Oxbile. 
Bile  acids,  alleged  formation  of,  by  the 
action   of    trypsin    on    haemoglobin 
(HoLLis),  A.,  ii,  408. 
Pettenkofer's  reaction    for    (Gui^RIn), 

A.,  ii,  783. 
new  reaction  for  (Jolles),  A.,  ii,  998. 
colour  reactions  of  (Flek;),  A.,  ii,  994. 
colour  reaction  of,  with  vanillin    and 
sulpliuric  acid  (Inouye  and  Iro),  A. , 
ii,  999. 
Bile  haemolysis,  reasons  of  the  increased 
rate  of,  in  concentrated  salt  solutions 
(Bayer),  A.,  ii,  969. 
Bile  pigments,  alleged  formation  of,  by 
the  action  of  trypsin  on  ha-nioglobin 
(lluLLLs),  A.,  ii,  408. 
spectra  of  (Piettre),  A.,  ii,  408. 
detection  of  (Steen.sma),  A.,  ii,  442. 
detection  of,  in  urine  (Sciiipi-eks),  A., 
ii,  443  ;  (Macaime),  A.,  ii,  743. 
Bile   salts,    behaviour  of  lecithin    with 
(i.dxc  and  Gephaut),  A.,  ii,  872. 
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Biochemistry,  colour  reactions  in 
(Stkensma),  a.,  ii,  442. 

Biological  importance,  oxidations  of 
(V.  EuLER  and  Bolix),  A.,  ii,  1021. 

Birch  leaf  oil  (Haexsel),  A.,  i,  665. 

Birds,   leucoprotease   and   anti-leucopro- 
tease  of  (Opie  and  Barker),  A.,  ii, 
117. 
brain  of.     See  Brain. 
liver  of     See  Liver, 
muscle  of.     See  Muscle. 

Bis-z'-acetylaminophenylarsinic  acid 
and  its  sodium  salt  (Pymax  and 
Reynolds),  T.,  118.5;  P.,  144. 

Bis-2-acetylaminotolyI-5-arsinic  acid 
and  its  sodium  salt  (Pyman  and 
Reynolds),  T.,  1183  ;  P.,  143. 

Bis-4-amino-2:5-dimethylphenylacetic 
acid  and  its  derivatives  (Heller  and 
Leyden),  a.,  i,  218. 

s-Bis-zn-aminophenylaminoethane  and 
its  tetra-acetyl  derivative  (Borsche 
and  Titsingh),  A.,  i,  104. 

Bis/J-aminophenylarsinic  acid  and  its 
sodium  and  l)arium  salts  (Pyman  and 
Reynolds),  T.,  1184  ;  P.,  144. 

Bis-2-aminotolyl-5-ar8inic  acid  and  its 
sodium  salt  (Pyman  and  Reynolds), 
T.,  1181  ;  P.,  143. 

Bisanhydrophenacylamine  and  its 
additive  salts  and  benzoyl  and 
benzylidene  derivatives  (Gabriel  and 
Liegk),  a.,  i,  465. 

Bisazo-compounds  (Duval),  A.,  i,  706. 

Bisazodiphenylmethane  and  'L-A'-di- 
amiuo-,  and  their  4:4'-diacetyl  deriva- 
tives, and  i-A'-dicyano-  (Duval),  A.,  i, 
706. 

Bisazodiphenylmethane-4:4'-dicarb- 
oxylic  acid  (Duval),  A.,  i,  706. 

Bisazo-dyes  from  phenol  and  cresols 
(Schultz  and  Ichenhaeuser),  A.,  i, 
229. 

Bisbenzeneazow -hydroxybenzoic  acids, 
a-  and  0-,  and  the  methyl  ester  of  the 
j3-acid  (Grandmougin  and  Frei- 
mann),  a.,  i,  1024. 

Bisbenzeneazophenol,  acetyl  derivative 
.ind  benzeuesulphonyl  ester  (Grand- 
mougin and  Feeimann),  A.,  i, 
1023. 

Bisbenzeneazosalicylic  acid,  methyl 
ester,  and  its  acetyl  derivative  (Grand- 
mougin and  Freimann),  A.,  i,  1024. 

Bisbenzoyl  cyanide  and  its  derivatives 
(Diels  and  Pillow),  A.,  i,  535. 

Biscyanodimethylaminophenylmethane 
and  its  dicarboxylic  acid  (v.  Bi;aun), 
A.,  i,  628. 

Bi8-l-cyano-2-hydroxyindene  and  its 
salts  (Moore  and  Thorpe),  T., 
178. 


Bisdiazoacetic   acid,  etliyl  ester,  action 
of  hydrazine  hydrate  on,  and  its  .salts 
(Cui:tius  and  Uimele),  A.,  i,  921. 
Bisdiazoacetic  acid,  ethyl  ester,  hydraz- 
ide,    and    its    acetyl    and    aldehydic 
derivatives,  and  methyl  ester  (CuuTlus 
and  Rimele),  A.,  i,  921. 
Bisdiethylmalonylte^raaminoethane 
(EiNiiouN   and  v.   Diesbach),  A.,    i, 
110  ;  (Eixhokn),  a.,  i,  315. 
2;4-Bi8dimethylaminophenyl-^-cyano-4'- 
nitrophenylazomethine     (Sacus    and 
Appenzellek),  a.,  i,  227. 
Bisdimethyl^soamylcarbinol,  iniino- 

(RiEDEL),  A.,  i,  251. 
Bisdimethylethylcarbinol,   iiuino-,    and 
its  hydrochloride  (Riedel),  A.,  i,  251. 
Bishydroxypyridylcarbamide  ( Mi  lls  and 

WiDDOWs),  T.,  1382  ;  P.,  174. 
«i-Bi8keto-2-phenylbenzotriazine 

(Pierron),  a.,  i,  925. 
Bis-jj-methoxyatropic  acid  (Bougault), 

A.,  i,  341. 
Bismethylaminothiocarbamide  (Mi- 

chaelis  and  Hadanck),  A.,  i,  1020. 
Bismethylcarbamidothiocarbamide 

(MiCHAELisand  Hadanck),  A.,  i,  1020. 
4:4'-Bismethylhydrazinodiphenylmeth- 
ane.     See  Diphenylmethanedimethyl- 
hydrazine. 
Bismuth,  atomic  weight  of  (Gutbier  and 
Birckenbach),  a.,  ii,  600. 
so-called  amorphous  (Cohen  and  Olie), 

A.,  ii,  199. 
and   arsenic,    freezing-point    diagrams 
of  the  system  (Friedrich  and  Le- 
Roux),  A.,  ii,  300. 
etiuilibrium  in  the  system  nickel  and 

(Portevin),  a.,  ii,  45. 
reaction  of,  with  nitric  acid  (Stans- 
bie),  a.,  ii,  497. 
Bismuth  alloys  with  antiraonj',  hardness 
of  (Saposhnikoff),  a.,  ii,  600. 
with  calcium  (Donski),  A.,  ii,  280. 
with  cobalt  (Lewkonja),  A.,  ii,  853. 
with  nickel  (Yo.ss),  A.,  ii,  195. 
Bismuth  compounds,  with  fatty  hydroxy- 

acids  (Telle),  A.,  i,  851. 
Bismuth   salt  solutions,   electrolysis  of 
(Gutbier,  Birckenbach,  and  BiJNz), 
A.,  ii,  600. 
Bismuth  bromide  and  chloride,  melting- 
point  curvesof(EGGiNK),  A.,  ii,  1043. 
fluorides  and  oxides  of  quinquevalent 
(Ruff,  Enoch,  and  Zedner),   A., 
ii,  298. 
swinitrate  (Brown),  A.,  ii,  391. 

nitrite   poisoning  after  the  internal 
administration  of  (Boume),  A.,  ii, 
55. 
oxides  of  quinquevalent  (Gutbier  and 
Micheler),  a.,  ii,  701. 
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Bismuth  oxide,  preiiaration  of  (Gutbier 
and  Birckenbach),  A.,  ii,  600. 
velocity  of  reduction  of,  by  carhon 
moi  oxide,  and  the  existence  of  the 
suboxide  (Brirlee),  T.,  154. 
selenide,   and    antimony    and   arsenic 
selenides,  compounds  of,  with  silver 
selenide  (Pi^xabon),  A.,  ii,  587. 
telluride  (Pi^xabon),  A.,  ii,  687. 
Bismuthous    bromide,    chloride,    and 
iodide  (Herz  and  Guttmann),  A., 
ii,  199  ;  (Kggink),  A.,  ii,  1043. 
Bismuth,  estimation  of  small  quantities 
of  (Rowell),  a.,  ii,  325. 
estimation  of,   electrolytically  (Metz- 
GERand  Beans),  A.,  ii,  541 ;  (Peset), 
A.,  ii,  780. 
estimation  of,  volume trically  (Ehren- 
feld),  a.,  ii,  72  ;  (Balavoine),  A., 
ii,  990. 
estimation    of,    in    alloys    and    slags 
(Namias),  a.,  ii,  326. 
Bismuth    ion,    bivalent,     existence    in 
aqueous  solutions  of  a  (Denham),  T., 
833  ;  P.,  76. 
Bismuthous  bromide, chloride,aud  iodide. 

See  under  Bismuth. 
4:4'-Bis-o-nitrobenzeneazoazozyhenzeiie 

(Bor-sciie),  a.,  i,  67. 
Bis-o-nitrobenzeneazo-o-cresol 

(Borsche),  a.,  i,  66. 
2:4-Bi8-o-nitrobenzeneazophenol 

(Borsche),  A.,  i,  66. 
s-Bis-7«-       and       -jo-nitrophenylamino- 
ethanes  (Borsche  and  Titsingh),  A., 
i,  104. 
Bi8-2:4:6-<?'mitrophenyl-i(>-phenylenedi- 
amine  (Morgan and  Micklethwait), 
T.,  609. 
Bis-m-        and        -^-nitrosoacetanilides 

(Cain),  T.,  682. 
2:3'-Bisoxythionaphthen        (2:Z-histMo- 
naphtheniindiqotin)      (Friedlander), 
A.,  i,  673. 
Bisphenyldimethylcarbinol,  imino- 

(KiEDEi,),   A.,   i,  251. 
Bisphenylmalononitrile    and    its    silver 
salt  and  alkyl  derivatives  (Hessler), 
A.,  i,  182. 
s  Bistetrahydroquinolylpentamethyl- 
enediamine  and  itsiiicrate(v.  Braun), 
A.,  i,  678. 
Bis-"-thioacetophenone       (Farbwerke 
voRM.    Meistkii,    Lucius,   &    BiiuN- 
in(!),  a.,  i,  987. 
Bi8-5  thio-lphenyl-3-methylpyrazolone 
and    its    ui(;t)ii()(iide  (MiCHAEl.ls    and 
Pander),  A.,  i,  ()90. 
Bis-o-,    -m-,    and   -;*-tolueneazophenol8 
and  their  acetyl  derivatives  (Gkand- 
Moiiom     and     Freimann),     A.,     i, 
1023. 


Bis-o-,    -m-,    and   -jo-tolueneazosalicylic 
acids  (Grandmougin  and  Freimann), 
A.,  i,  1024. 
Bistriazoacetic  acid, ethyl  ester(FoRSTER, 
FiERZ,    and   Joshua^  T.,    1073;  P., 
102. 
l:2-Bi8tria2oethane   and   the   action  of 
magnesium  phenyl  bromide  on  (FoRS- 
TER,  FiERZ,  and  Joshua),  T.,  1071  ; 
P.,  102. 
Bityite    occurring   with    tourmaline    in 

Madagascar  (Lacroix),  A.,  ii,  705. 
Biurets,  dithio-,  new,  and  their  deriva- 
tives  (Fromm   and   Weller),  A.,   i, 
703. 
Blackberry-seed  oil  (Krzizan),  A.,   ii, 

239. 
Blddite     from     Chile    (Palache    and 

Warren),  A.,  ii,  1047. 
Blood,  formation  of,  in  spleen  and  liver 

in    experimental   aniemia    (v.    Do- 

MARUs),  A.,  ii,  509. 
regulation    of    tlie     physico-chemical 

properties     of,    after     injection    of 

dilferent  solutions  (Buglia),  A.,  ii, 

958. 
alkalescence  and  acidosis  of  (Landau), 

A.,  ii,  304. 
influence  of  alkalis  on  the  alkalescence 

of  normal,  and  of  blood  in  cases  of 

endogenous  acidosis  (Landau),  A., 

ii,  304. 
coagulation,    decomposition   of   blood 

jilatelets,    and    muscle    coagulation 

(Burker),  a.,  ii,  510. 
influence  of  alkaline  ferro-  and  ferri- 

cyanides     on     the     coagulation    of 

(Larguier  des   Bancels),  a.,  ii, 

958. 
coagulation,    influence    of    intestinal 

extract    on    (Czubalski),    A.,    ii, 

304. 
coagulation     time     (Goli.a),    A.,    ii, 

766. 
fatty  degeneration  in  (Shattock  and 

Dudgeon),  A.,  ii,  958. 
issuing    from    tlie     dog's    suprarenal 

(Y()un(;    and    Leiimann),    A.,    ii, 

767. 
increase   in   osmotic  concentration  of 

the,   (luring    auicsthesia  (Carlson 

and  Luckiiardt),  A.,  ii,  301. 
spectrophotogra|)iiic  investigations  on 

the   action    of  hj'drocyanic  acid  on 

(Lkwin),  a.,  ii,  1018. 
action  of  oxidising  salts  on  (Cushnv), 

A.,  ii,  1049. 
albnmose  in  (Abderhalden),  A.,  ii, 

605. 
amount   of    albnmose    in    (Fuei'Nd), 
A.,  ii,  117,  512;  (Ahderhai.den), 
A.,  ii,  305. 
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Blood,  nature  of  the  combination  of  gases 

in,  and  its  constituents  (Ostwald), 

A.,  ii,  509  ;  (Findlay  and  Harby), 

A.,  ii,  1024. 

heats  of  solution  of  gases  in  (Cam is), 

A.,  ii,  1047. 
glycine   in  normal   (Bingel),  A.,  ii, 

1048. 
the  residual   nitrogen    of  (Hohlweg 

and  Meyer),  A.,  ii,  707. 
poisonous  substances  in  (Lefmaxn), 

A.,  ii,  522. 
proteic  acids  in  (Browinski),  A.,  ii, 

205. 
occurrence  of  proteose  in  (Borchardt), 

A.,  ii,  957. 
proteoses  in   (Frefxd),  A.,   ii,  117  ; 

(Abderhalden),  a.,  ii,  305. 
sugar  in  (Rona  and  Michaelis),  A., 
ii,   117 ;    (Michaelis  and  Rona), 
A.,  ii,  329. 
the    total    sugar    of    (Lupine    and 

Boulud),  a.,  ii,  957. 
sugar  of,  behaviour  of,  after  bleeding 

(Anderssox),  a.,  ii,  767. 
detection    of  (BuuKM aster),   A.,    ii, 

643. 
reaction  of,  after  intravenous  injection 
of  acid   and  alkali  (van  Westen- 
ryfv),  a.,  ii,  1048. 
the   guaiacum   reaction   of   (Senter), 
A.,  ii,  305  ;  (Alsberg),  A.,  ii,  999. 
estimation  of  catalases  and  oxydases 
in  (Lob  and  Mulzer),  A.,  ii,  958  ; 
(LiiB),  A.,  ii,  999. 
human,  estimation  of  gases  in,  by  the 
chemical   method    (Bakcroft    and 
MoRAWiTz),  A.,  ii,  319. 
estimation  of  the  respiratory  capacity 
of    small   quantities   of    (Dreser), 
A.,  ii,  1048. 
estimation  of  sugar  in  (Bang), 'A.,  ii, 
235. 
Blood   corpuscles,  are  the  antigen  and 
the  amboce])tor-fixing  substance  of, 
identical?  (Forssman),  A.,  ii,  510. 
red,      Giirber's      phenomenon      with 
(Dunin-Borkowski),  a.,  ii,  708. 
the  time  relations  of  hfemolysis  on 
exposure    to   light   of    sensitised 
(Harzbecker  and  Jodlbauer), 
A.,  ii,  866. 
action  of  fluorescent  substances  on 

(v.  Tappeiner),  a.,  ii,  867. 
action   of  lipoid-soluble  substances 

on  (Traube),  a.,  ii,  708. 
effect  of  amyl  nitrite  on  (Slavu), 

A.,  ii,  767. 
equilibrium    between    the   cell   and 
its     environment,     with     special 
reference  to  (Moore  and  Roaf), 
A.,  ii,  204. 


Blood   corpuscles,    red,    of  the  ox,   be- 
haviour     of      certain      polypeptides 
towards    (Abderhalden    and    Man- 
waring),  A.,  ii,  510. 
Blood-disks,  lysinogen  of  (Takaki),  A., 

ii,  512. 
Blood-gas  analysis,  differential  method 

of  (Barcroft),  a.,  ii,  319,  529. 
Blood     gases,     effect     of     hirudin     on 

(Barcroft  and  Mines),  A.,  ii,  117. 
Blood    pigment     (March  lewski     and 
Rettinger),  a.,  i,  232  ;  (Marchlew- 
ski),  a.,  i,  843. 
Blood  pigments,  action  of  certain  oxidis- 
ing agents  on  (MacWilliam),  A.,  i, 
585. 
Blood    plasma    of    oxen,    behaviour    of 
certain  polypeptides  towards  (Abder- 
halden and  McLester),  A.,  ii,  511. 
Blood  platelets,  decomposition  of,  blood 
coagulation,  and  muscle  coagulation 
(BtJRKER),  A.,  ii,  510. 
of  the  ox,  behaviour  of  certain  poly- 
peptides   towards    (Abderhalden 
and  Manwaring),  A.,  ii,  510. 
Blood  pressure,   duration   of   effect    of 
pituitary  extract   on  (Mummery  and 
Symes),  a.,  ii,  767. 
Blood-serum,      hajmosozic      value      of 
(McCay),  a.,  ii,  403. 
action   of    resorbed  salicylic   acid    in 

(Jacoby),  a.,  ii,  512. 
of    different    marine    and    terrestrial 
animals,    viscosity    of    (Bottazzi), 
A.,  ii,  869. 
variations  of  electricnl   conductivity, 
viscosity,    and    surface   tension   of, 
during  dialysis  (Bottazzi,  Bcglia, 
and  Jappelli),  A.,  ii,  870. 
of  various  animals,  content  of  protein 
nitrogen  in  the  (Bottazzi),  A.,  ii, 
869. 
See  also  Serum. 
Boat  funnel.     See  Funnel. 
Body,  animal,    are  there   reducing   fer- 
ments   in   the?    (Heffter),    A.,    ii, 
1054. 
Boiling  point  method,  sources  of  error  in 
the,   and   attempts    to   remove    them 
(Beckmann,  Liesche,  and  Klopfer), 
A.,    ii,    663;    (Beckmann),    A.,    ii, 
1014. 
Boiling   points   and   freezing   points   of 
concentrated  aqueous  solutions  and 
the  question  of  the  hydration  of  the 
solute  (Johnston),  A.,  ii,  661. 
and  melting  points  of  aromatic  sul- 
phides, seleuides,  and  tellurides,  and 
their  halogen   additive   compounds 
(Lyons  and  Bush),  A.,  i,  417. 
Boletus  edulis,  preparation  of  pure  chitin 
from  (Scholl),  A.,  ii,  1065. 
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Bomb,  Berthelot-Maliler,  modification  of 
the  platiiuim  vessel  of  the  (Toth),  A., 
ii,  664. 
Bombicesterol     from     chrysalidenc     oil 
(Menozzi   and   Moreschi),    A.,    i, 
241. 
and  its  esters  and  dibromo-derivative 
from  the  chrysalis  of  Bomhyx  Mori 
(Menozzi   and   Moreschi),    A.,    i, 
265. 
Bone,    influence    of    strontium    on    the 
growth  and  composition  of  (Stokltz- 
ner),  A.,  ii,  769. 
Bone  dust,  manuring  with  (Uchiyama), 

A.,  ii,  128. 
Bone  marrow,  chemistry  of  (Nerking), 

A.,ii,  516. 
Bone  phosphates,  behavioiir  of,  in  soil 

(MONTANAKI),  A.,  ii,  128. 
Books,  sift  of,  from  Sir  Henry  E.  Roscoe, 

P.,  278,  289. 
Boric  acid  and  anhydride.     See  under 

Boron. 
Borides.     See  under  the  various  metals. 
Borneol,  new  (A.schan),  A.,  i,  428. 
Borneol,  direct   transformation  of,  into 
campholic     and     isocampholic     acids 
(Guerbet),  a.,  i,  661. 
Bornyl  borate,  preparation  of  (Verein- 
IGTE   Chininfabriken  Zimmer  & 
Co.),  A.,  i,  351. 
ethoxyacetate  (Farbenfabimken 

voRM.    F.    Bayer  &    Co.),    A.,   i, 
429. 
palrailate  (v.  Sobbe),  A.,  i,  555. 
woBornyl  acetate,  preparation  of  (Chem- 
ische  Fabiuk  von  Heyden),  a.,  i, 
351. 
esters   of  fatty  acids,    preparation   of 
(Chemische  Fabrik  von  Heyden), 
A.,  i,  351,  809. 
oxalate,  preparation  of  (Basler  k  Co.), 
A.,  i,  429. 
Boron,  so-called  crystalline  (Biltz),  A., 
ii,  762. 
the  ultimate  rays  of  (de  Gramont), 
A.,  ii,  645. 
Boron  nitiide,  preparation  of  (Stuck  and 
Uoi.LK),  A.,  ii,  687. 
<r/oxido   (horic   anhydride),  action   of 
aluminium  powder  on  (Weston  and 
EiJ.is),  A.,  ii,  385. 
Boric  acid,  ori^^in  of  the,  in  tlie  soflioni 
of 'I'uscany  (Nasini),  A.,  ii,  862  ; 
(D'AciiiAKDi),  A.,  ii,  955. 
in  tlie  funiarolcs  of  Vesuvius  (La- 

CROix),  A.,  ii,  766. 
detection  of,  in  foods  (Mannicii  and 

Prikss),  a.,  ii.  429. 
detection  of,   in   foods  by  means  of 
tuniiciic  i)a]iiT  (IjAVAM.I'.),  A.,  ii, 
896. 


Boron  : — 

Boric  acid,  detection  and  estimation  of, 
in  foods  (v.  Genersich),  A.,  ii,  906. 
Boron    sulphide,    synthesis    of    (Hoff- 
mann), A.,  ii,  687. 
Boron     thiocyanate     (Cocksedge),    T., 

2177  ;  P.,  270. 
Boron  minerals,  two   new,   of  contact- 
metamorphic      origin      (Knopf     and 
SciiALLEi;),  A.,  ii,  507. 
"  Bourgou. "     See  Panicum  stagnimim. 
Boyle-Mariotte    law,    application    of   a 
deduction   from    the   (Rebenstorff), 
A.,  ii,  565. 
Brain,  human,  composition  of,  at  different 
ages  (Koch  and  Mann),  A.,  ii,  307. 
of  birds  and  iislies,   chemistry  of  the 

(Argiris),  a.,  ii,  965. 

material   in    the,    which   unites   with 

tetanus  toxin  (Takaki),  A.,  ii,  521. 

behaviour  of  the,  towards  strychnine 

(Sano),  a.,  ii,  974. 

Brass,    analysis    of    (Schurmann    and 

Arnold),  A.,  ii,  898. 
Brasses,    electrolytic    corrosion    of,    in 
synthetic    sea-water    (Lincoln     and 
Bartells),  a.,  ii,  1039. 
Brassica  liapa  var.  rapifcra,  essential  oil 

of  (Kuntze),  a.,  i,  196. 
Brazan     from     naphthalene,     and     2- 
hydroxy-,  and  its  acetyl  derivative  (v. 
Kostanecki  and  Lami'e),  A.,  i,  671. 
Brazanquinone,  2-hydroxy-  {anhydro-a- 
n((phtJii(t]uinn)irrcso7-rivol)  (v.  KOSTAN- 
ECKi  and  Lamre),  A.,  i,  672. 
Brazanquinones    (v.    Kostanecki    and 

Lam  re).  A.,  i,  907. 
Brazilein  and  its  derivatives  (Engels, 
Peukin,  and  Robinson),  T.,  1115  ; 
P.,  148. 
methylation  of  (Engels,  Pkrkix,  and 
Robinson),  T.,  1131. 
Brazilic  acid,  constitution  of  (Perk in 

and  Robinson),  T.,  502. 
Brazilin    and    Inumatoxylin    and    their 
derivatives   (Kngels,   Phrkin,  and 
Robinson),  T.,  1115  ;  P.,  148. 
constitution  of  (Pkkkin  and   Robin- 
son), T.,   189  ;  P.,  54. 
Brazilinic   acid,    svntliesis   of  (Perkin 

and  Roiunson),  T.,  489;  P.,  54. 
Bromal   hydrate,    use   of,    in   dieniical, 
miiTDclicinii^il,    ami    microscopic    in- 
vestigations (Sciiaer),  A.,  ii.  62. 
Bromates,  Bromic  acid,  and  Bromides. 

See  tinder  iironiine. 
Bromination  (Coiikn  and  Cross),  A.,  i, 
n."i  ;  (AcKKE,  Johnson,  ami  Niuu- 
LiNGEii),  A.,  i,  413  ;  ii,  29. 
by  means  of  diazobenzene  jierbromidos 
(BiiLow  and  Sciimachtknbeiu;), 
A.,  i»  743. 
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Bromine,  preparation  of,  by  Kossuth  and 
Mehns's   method,  the  foniiatiou  of 
magnesium  oxychloride  by  electro- 
lysis of  the  residual  solutions  from 
the  manufacture  of  potassium  chlor- 
ide,   and    its    importance    for    the 
(HoF),  A.,  ii,  946. 
electrolytic  conductivity  of,  in  nitro- 
benzene soliUion  (Bruner),  A.,  ii, 
149. 
substitution    of,    by   chlorine   in    the 
animal  body  (Boninger),  A.,  ii,  208. 
physiological  action  of  (Togami),  A., 

ii,  872. 
Hydrobromic  acid  {hydrogen  bromide), 
liquid,     heat     of     vaporisation     of 
(Elliott  and  McIntosh),    A.,  ii, 
354. 
Bromides,  behaviour  of,  in  the  human 
and  animnl  organisms  (v.  Wys.s), 
A.,  ii,  875. 
excretion  of,  by  the  kidney  (Hale 

and  Flshman),  A.,  ii,  611. 
delicate  test  for,  alone  or  in  solution 
with    chlorides    (Jamieson),    P., 
144. 
Bromic  acid,   study  of  the  oxidation 
'phenomena    produced    by   (Bau- 
bigny),  a.,  ii,  577. 
and   iodic   acid,    estimation    of,    by 
means     of      thiosuiphuric     acid 
(Casolaki),  a.,  ii,  222. 
Bromates,  chlorates,  iodates,  and  per- 
iodates,  estimation  of,  by  means  of 
formal deh3'de,    silver    nitrate,    and 
potassium    persuljihate    (Brunner 
and  Mellet),  A.,  ii,  222. 
Bromine,  chlorine,  and  iodine,  separation 
of,  by  means  of  hydrogen  peroxide 
in  acid  solution  (Jaxnasch),  A.,  ii, 
730. 
See  also  Halogens. 
Bromine  absorption  of  unsaturated  com- 
pounds, apparatus  for  the  determina- 
tion of  the  (Crossley  and  Rexouf), 
T.,  648. 
a-Bromo-fatty  acids,  fission  of  hydrogen 
cyanide  from  amides  of,  and  forma- 
tion of  aldehydes  or  ketones  from 
(Mossler),  a.,  i,  133. 
action  of  zinc  or  magnesium  on  mix- 
tures of  esters  of  oxalic  acid  and  of 
(Rassow  and  Bauer),  A.,  i,  316. 
Bromoimino-acids,  esters,  stereoisomeric 

(Hilpert),  A.,  i,  829. 
Bromo-.      See    also    under    the    parent 

Substance. 
Bronzes,  old,  physico-chemical  investiga- 
tion of,  from  the  excavations  in 
Lalajants,  on  the  S.  W.  shore  of  Lake 
Gontscher  in  the  summer  of  1906 
(Skinder),  A.,  ii,  381, 


Bronzes,   analysis   of  (Schurmann  and 

Arnold),  A.,  ii,  898. 
"  Brostenite, "  analyses  of  (Buturean u), 

A.,  ii,  9.')5. 
Brownian  motion  and  osmotic  pressure 
(DocLAUx),  A.,  ii,  760. 
influence  of  the  medium  on  (Henri), 
A.,  ii,  760. 
Brucine,     new    method     of     oxidising 
(Leuchs),  a.,  i,  563. 
iodine    derivative    of    (Buraczewski 
and  Kozxiewski),  A.,  i,  1007. 
Brucinonic    acid    and    its    ethyl    ester 

(Leuchs),  A.,  i,  563. 
Buddleia  foliata,  oil  from  the  leaves  and 
flowers  of  (Schimmel  &  Co.),  A.,  i, 
668. 
Bulbs,  absorption.     See  under  Analysis. 
Bunsen     flame,    internal     friction    and 
density  of  the  (Becker),  A.,ii,  153. 
luminosity  of  the  (Lacy),  A.,  ii,  1033. 
apparatus    for    producing    colorations 
in  a  (Scriba),  A.,  ii,  647. 
Burette,   circulation  (Mijller),   A.,   ii, 
626. 
gas,  new  form  of  (Hill),  T.,  1857  ; 

P.,  210. 
automatic       safety      (jMiJLLER       and 

Berchem),  a.,  ii,  775. 
a  shortened  (Tschaplowitz),  A.,  ii, 
981. 
Burettes,  gas,  a  combined  stopcock  and 
capillary  connecting  tube  for  (Hill), 
P.,  95. 
Burette   clamp,  new  (Muller),  A.,  ii, 

1069. 
Burseracin  and  its  effects  (v.  Boltox), 

A.,  i,  436. 
a-y-Butadiene-aS-dicarboxylic  acid.     See 

Muconic  acid. 
Butaldehyde,    chloro-,   palladium    com- 

jwund  (Makowka),  A.,  i,  328. 
isoButaldol,    crystalline    polymeride    of 

(MussELius),  A.,  i,  761. 
Butane,  physical  properties  of  (Leceau), 

A.,  i,  749. 
Butane,    a^^-trihxomo-   (Le.srieau    and 

Pariselle),  a.,  i,  496. 
/*)Butane,   ]ihysical  properties   of  (Le- 
BEAu),  A.,  i,  749. 
boiling  point  of  (NoYEs),  A.,  i,  305. 
(•//(VoButane   derivatives,   ti'ansformation 
of,      into     cyclopropane     derivatives 
(Demjaxoff),  a.,  i,  85. 
f'VtVoButanecarboxylic     acid     and     its 
amide,      chloride,      and      urethane 
(Zelixsky  and  Gutt),  A.,  i,  14. 
hydrogenatiou  of  (Kuxeu),  A.,  i,  532. 
Butanedicarboxylic   acids.     See  Adipic 

acid  and  /.wPropylmalonic  acid. 
Butane-ao77-tetracarboxylic     acid,     5- 
hydroxy-  (Slmoxsen),  T.,  1781. 
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cydoBut&nol  and  its  reactions  (Zelinsky 
and  Gutt),  A.,  i,  14. 

some  transformations  of  (Demjanoff 
and  DojARENKo),  A.,  i,  156. 
Butanone.     See  Methyl  ethyl  ketone. 
cyr/oButanone   and   its  nitrosite  (Dem- 
janoff), A.,  i,  329. 
e?/c^oButene,  constitution  of  (Zelinsky 

and  Gutt),  A.,  i,  14  ;  (Willstatter 

and  BRrcF,),  A.,  i,  402. 
Butenoic  acid.     See  Crotonic  acid. 
Aa-Butenoic  acid,  a/3-rZ/brorno-7-hydroxy- 

(Lkspieau  and  Viguiep),  A.,  i,  125. 
Aa-Buten-5-ol,  ;8-bromo-,  and  its  acetin, 

and  aaj8-/!r/iodo-,  and  its  acetate  (Les- 

riEAU  and  Pariselle),  A.,  i,  496. 
Aa-Buten-y-ol      {a-vvilnjhdJyJ     alcohol) 

(Wohl  and  Losanitsch),  A.,  i,  934. 
Butinol  and   its   iihenylurethaiie    (Les- 

riEAU  find  Pariselle),  A.,  i,  496. 
Butenyl  alcohols.     See  Aa-Butenols. 
Butter,    detection    of    benzoic    acid    in 
(Halphen),  a.,  ii,   906;    (Robin), 
A.,  ii,  1078. 

detection    of    the    nnsaponifiable    in- 
gredients of  cacao-butter  in  (Mat- 
thes  and  Ackermann),  A.,  i,  637. 
Butter-fat,    estimation   of    the   caprylic 

(octoic)  acid  value  of  (Dons),  A.,  ii, 

238. 
Butterfly  pupae,  influence  of  the  amount 

of  carbon  dioxide  in  the  respired  air 

on    the    clianges    in    weight    of    (v. 

Lindkn),  a.,  ii,  605. 
Butyl  alcohol.     See  Trimethylcarbinol. 
('soButyl    alcohol,    isomeric    chaTige    of, 
effected  by  nitrous   acid  (Henry), 
a.,  i,  2. 

thermodynamics  of  mixtures  of  water 
and  (Pose  and  Clark),  A.,  ii,  84. 

oxidation    of,    by    a    contact    process 
(Ouloff),  A.,'i,  306. 
MoButyl  arscnite  (Lano,  Mackey,  and 
(Jortneh),  T.,  1367  ;  P.,  150. 

cuprocyanide    (Guillemakd),    A.,    i, 
720. 
sec. -Butylacetoacetic    acid,    etliyl   ester 

(Clarkk),  a.,  i,  593. 
cyc/fyButylamine  (Zelinsky  and  Gutt), 

A.,  i,  14. 
7i-Butylaminoacetal  and  its  derivatives 

(Paal    and    van    Gemher),    A.,    i, 

511. 
j8-Butyl-o-camphoramic  acid (Fheylon), 

A.,  i,  861. 
iAoButylcarbimide  and  its  metallic  sails 

(Ansoiii-t/,),  a.,  i,  327. 
cyc/oButylcarbinol  and  its  isomeriaation 

to  pfntamethyleno  derivatives  (Dem- 

janokk),  a.,  i,  85. 
/soButylcarbylamine  (Guillemard),  A., 

i,  719. 


;8-?i-Butylcinnamic     acid     (Schroeter 

and  Buchholz),  A.,  i,  170. 
c?/c/oButyldimethylcarbiiiol,  transforma- 
tions of  (Kijner),  a.,  i,  530. 
isomeric  changes  in  the  transformations 
of  (Kijner),  A.,  i,  864. 
Butylene,  rfibromo-  (Lespieau  and  Pari- 
selle), A.,  i,  496. 
isoButylene    oj3-oxide  '(Riedel),  A.,  i, 

956. 
sec.  -Butylidenequinone,  'pent a-  and  hexa- 
bromo-    (Zincke    and    Goldemann), 
A.,  i,  781. 
iff. -Butylmalonic  acid,  a-bromo-  (Ehk- 

lich),  a.,  i,  396. 
w-Butylnaphthalenes,  a-  and  3-,  and  their 
picrates  (Baroellini  and  Melacini), 
A.,  i,  775. 
/soButylnaphthalenes,  o-   and   ;8-,   pre- 
paration of  (Darzens  and  Rost),  A., 
i,  411. 
^j-scc. -Butylphenol,       >|/-broraides       and 
quinones    of  (Zincke    and    Golde- 
mann), A.,  i,  780. 
isoButylthiolcarbamic   acid,  derivatives 

and  salts  of  (Anschutz),  A.,  i,  327. 
jsoButyramide,  a-amino-  (Franchimont 

and  Friedmann),  A.,  i,  509. 
?soButyranilide,      imide      chloride      of 

(STAiiniNGEu),  A.,  i,  654. 
H-Butyric  acid,  formation  of,  from  glu- 
tamic acid  (Brasch  and  Neuderg), 
A.,  i,  860. 
oxidation    of,    by   hydrogen   peroxide 
(Dakin),  a.,  i,  74. 
Butyric    acid,    o  amino-,    synthesis    of 
(Zelinsky  and   Stadnikoff),   A., 
i,  607. 
)3-amino-,  derivatives  of  (Kay),  A.,  i, 

773. 
7-amino-,  derivatives  of  (Gabriel  and 

Colman),  a.,  i,  274. 
o-annno-7-hydroxy-,  syntlicsis  of,  and 
its  dibenzoyl  derivative  (Sorensen 
and  Andi'.rsen),  A.,  i,  650. 
a-bromo-,    ethyl    ester,    condensation 
of,  with  cyclohexanonos  (Wallach, 
Churchill,  and  liENTsciiLER),  A., 
i,  404. 
^-hydroxy-,  detection  and  estimation 
of,  in  urine  (Shaffer  ;  Black),  A., 
ii,  992. 
67-(//hy<hoxy-,    lactone    of,    and    its 
bi>nzoyl  derivative  (Cakri^),  A.,  i, 
501. 
/.scButyric  acid,  o-amino-,  iV-bonzoyl  de- 
rivative, and  its  amide  and  lactimom^ 
(Mohk  and  V,v.\s),  A.,  i,  339. 
)9-aniino-a-liydroxy-,  etliyl   ester,  and 
ijs  hydroehldiide  and  urethanc  (Lkh 

lV|  ARUSSEMKNT.S    PoULENC    FrJCRES 

&  EuNEST  Fourneau),  A.,  i,  938. 
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isoButyric  acid,  «-bromo-,  ethyl  ester, 
condeusatiou  of,  with  cyelohexanones 
(Wallach,  Churchill,  and  Malli- 
SON),  A.,  i,  406. 

Butyric  acid  fermentation.  See  under 
Fermeutatiou. 

MoButyric  anhydride,  a-amino-,  nitra- 
tion and  acetylation  of  (Fkanchimont 
and  Friedmann),  A.,  i,  509. 

Butyrophenone,  7-amino-,  iV-benzoyl  de- 
rivative (Gabriel  and  Colman),  A., 
i,  275. 

Butyrylbutyric  acid,  ethyl  ester,  boiling 
point  of  (Zeltner),  A.,  i,  760. 

wc^Butyryldimethylacetic  acid,  ethyl 
ester  (Zeltxeii),  A.,  i,  760. 

3-/wButyryl-2:6-diphenyl-4-/s'jpropyl- 
A-'-tv/cA'hexene-hl-dicarboxylic    acid, 
ethyl  ester  (Dieckmanx),  A.,  i,  389. 

isoButyryl-a-  and  -jS-naphthylhydrazides 
and  the  action  of  calcium  oxide  on 
(Lieber),  A.,  i,  682. 

7-/*>Butyryl-/3-plienylbutyric  acid 

(Dieckmann  and  Kron),  A.,  i,  389. 

Butyryl-jw-toluidide,  a-  and  7-chloro- 
(WuLFFEN.STEiN  and  Kolle),  a.,  i, 
282. 

Butyryltropeine,  o;3-rf/bromo-,  and  a-, 
)8-,  and  7-chloro-,  and  their  additive 
salts  (WoLFFENSTEiN  and  Rolle),  a., 
i,  282. 

Byssus,  monoamino-acids  of  (Abder- 
halden),  a.,  ii,  517. 

C. 

Cacao  butter,  unsaponifiable  ingi-edieuts 
of,  and  their  detection  in  butter 
(Matthes  and  Rohdich),  A.,  i,  199, 
532  ;  (Matthes  and  Ackermann), 
A.,  i,  637. 
Cacao  fibre,  crude,  estimation  of  (Konig  ; 

Matthes),  A.,  ii,  236. 
Cacodylic  acid.     See  under  Arsenic. 
Cadinene,       isoniei-isation       phenomena 
during  the  preparation  of  (Lepesch- 
Kix),  A.,  i,  557. 
dihydrobromide   and  dihydrochloride, 
action  of  bromine  and  chlorine  on 
(Deussen  and  Lewinsohn),  A.,  i, 
354. 
Cadmium,    electrolytic   valve    action   of 

(Schulze),  A.,  ii,  560. 
Cadmium      alloys      with      aluminium 
(Gwyer),  A.,  ii,  286. 
with  calcium  (Donski),  A.,  ii,  279. 
with  nickel  (Voss),  A.,  ii,  196. 
Cadmium  antimonides  (Kurnakoff  and 
Konstantikoff),  A.,  ii,  390. 
chloride,    specific   gravity   of  aqueous 
solutions    of    (v.    Biron),    A.,    ii, 
185. 


Cadmium  chloride,  alkali  double  salts  of 

(v.  BiRox  and  Arhanassieff),  A., 

ii,  249. 
ammonium  chromatcs  (G Roger),    A., 

ii,  691. 
oxide,    velocity   of    reduction    of,    by 

carbon  monoxide  and  the  existence 

of  a  suboxide  (Brislee),  T.,  154. 
potassium   calcium  sulphate  (D'Axs), 

A.,  ii,  590. 
Cadmium    ion,   univalent,   existence   in 
aqueous     solutions    of    a    (Denham), 
T.,  833;  P.,  76. 
Caesium  rhodium  bromide  and  cliloride 

(GuTBiER  and  Hitttlinger),  A.,  ii, 

200. 
iodate  and  pe?-iodate,  specific  gravity 

and    solubility    of    (Barker),    T., 

16. 
po///iodides    (Foote    and    Chalker), 

A.,  ii,  586. 
nitrate,  crystallisation  of  (Joxes),  T., 

1743  ;  P.,  196. 
indium      selenate      (Mathers      and 

Schluederberg),  a.,  ii,  386. 
dicalcium   sulphate    (D'Ans),    A.,    ii, 

590. 
trit]iiona.te      and      its      monohydrate 

(Mackexzie  and   Marshall),   T., 

1736  ;  P.,  199. 
Caesium    and  rubidium,    estimation    of 
(Mackexzie    and     Marshall),     T., 
1738;  P.,  200. 
Caffeine,  decomposition  of,  by  extract  of 

ox-liver  (KoTAKE),  A.,  ii,  1055. 
physiological  action  of  (Saxo),  A.,  ii, 

974. 
action    of,     on     frogs     (.Jacobj     and 

GoLOWiNSKi),  A.,  ii,  1061. 
compound  of,   with  lithium   benzoate 

(Bergell),  a.,  i,  1004. 
alkali  nietaphosphates,  preparation  of 

(Hoffmann  La  Roche  &  Cie.),  A., 

i,  825. 
Calcium,    chemical   properties  of  (Erd- 

MAXN  and  VAX  der  Smissen),  a., 

ii,  587. 
spectra  of  the  flame  of  (Hemsalech  and 

DE  Watteville),  a.,  ii,  336,  745. 
metallic,  action  of,  on  metallic  oxides, 

sulphides,  and  halogen  salts  (Per- 

KiN  and  Pratt),  A.,  ii,  379. 
and  magnesium,  antagonistic  action  of 

(Meltzer  and  Auer),  A.,   ii,  312, 

519. 
action  of  phosphoras  on  the  circulation 

of,  in  normal  and  rachitic  children 

(Flamini),  a.,  ii,  406. 
metabolism  of.    See  under  Metabolism, 
function  of,  in  plants  (Grafe  and  V. 

Portheim),  a.,  ii,  884. 
Calcium  alloys  (Doxski),  A.,  ii,  278. 
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Calcium     amalgam,     behaviour    of,    as 
electrodes  in  solutions  of  neutral  salts 
(Byeus),  A.,ii,  926. 
Calcium  compounds,  colloidal  and  gela- 
tinous   {Neuberg    and    Eewald), 
A.,  ii,  39. 
with  ammonia  (Kraus),  A.,  ii,  486. 
Calcium   salts,    importance  of,    for   the 
glowing    organism     (Aron    and    Se- 
hauer),    a.,    ii,    208  ;     (Aron    and 
Frese),  a.,  ii,  405  ;  (Orgler),  A.,  ii, 
606,  872. 
Calcium   lioride,    pre|iarati",:i  of  (Stock 
and  IIoi.le),  A.,  ii,  687. 
carbide,   synthesis   of  (lecture  experi- 
ment) (Knecht),  a.,  ii,  270. 
action  of,  ou  some  ketones  (Bodroux 

and  Taroury),  A.,  i,  854. 
combination  of  nitrogen  with  (Pol- 
LAcci),  A.,  ii,  836. 
carbides,  estimation  of  phosphorus  in 

(Hinrichsen),  a.,  ii,  131. 
carbonate,  polymorphism  of  (Barlow 
and  I'oi'E),  T.,  1528;  P.  193. 
solubility  of,  in  aqueous  sohrtions  of 
potassium  chloride  and  potassium 
sulphate   at  25°    (Cameron   and 
Robin-son),  a.,  ii,  105. 
reaction    of,     with    chlorine    water 

(Richardson),  T.,  280. 
chemical  ])recipitation  of,    from  sea 
water  (Philippi),  A.,  ii,  302. 
hydrogen   carbonate,    preparation  and 
composition   of    (Reiser  and  Lea- 
vitt),    a.,   ii,    1036  ;    (Keiser  and 
McM aster),  a.,  ii,  1037. 
chloride  arc  spectrum,  the  red  portion 
of  the  (Meisenbach),  A.,  ii,  645. 
decomposition     tension     of      fused 
(Arndt  and   Willner),    A.,  ii, 
457. 
potassium    chromate,    dimorphism    of 

(Rakowsky),  a.,  ii,  674. 
fluoride,  band  si)ectrnm  of  (Walter), 

A.,  ii,  336. 
hydride,  action  of,  on  metallic  oxides, 
sui|>hides,  and  halogen  salts  (Perk IN 
and  Pp.att),  A.,  ii,  379. 
hypochlorite,      ]ireparation     of      dry 
(Chemlsciie    Fabrik    Guieshkim- 
Elektron),  a.,  ii,  280. 
hypochlorites,   ])reparation  of  (CiiEM- 
isciiE     Fabrik    Guiksheim-Elrk- 
tron),  a.,  ii,  692. 
hydroxide,      action     of,      on     lactose 
(Kiliani),  a.,  i,  128,  71.5. 
inlluenre   of  jiotassinm  chloride  on 
tlie  solubility  of,  and  vice  versa 
(Kernot,        D'Agostino,       and 
Pellkgp.ino),  a.,  ii,  568. 
liydroxylamite   (K.iiler  and  Sciiorr), 
A.,  ii,  1030. 


Calcium  nitrate  as  manure.    See  Manurial 
experiments, 
nitrite,  molecular  volumes  of  (Ray), 

P.,  240. 
oxide   {lime),    fused,    specific  heat   of 
(Latschenko),  a.,  ii,  758. 
crystallisation   of,    from   its  nitrate 

(Brijgelmann),  a.,  ii,  842. 
solubility  of,  in  water  (Moody  and 

Leyson),  T.,  1767  ;  P.,  202. 
reaction  of,  with  sulphur  (Thatch- 
er), A.,  ii,  380. 
action  of,  in  excess  on  copper  sul- 
phate solutions  (Bell  and  Taber), 
A.,  ii,  107. 
as   manure.      See   Manurial   experi- 
ments, 
phosphate,  action  of  ammonium  citrate 
on  (Barilli?;),  A.,  ii,  496. 
precipitated,    manurial   trials    with 

(Suderbaum),  a.,  ii,  423. 
modificatioi}  of  Petermann's  method 
for  estimating  citrate-soluble  phos- 
phoric acid  in  precipitated  (FlN- 
GERLING  and  G  ROM  bach),  a.,  ii, 
131. 
I)hosphates — the  system,  CaO — PoOg — 

H.,0  (Bassett),  a.,  ii,  675. 
Tricalcium  phosphate,  natural  factors 
ill     the     dissolution     of,      in      .soil 
(Perotti),  a.,  ii,  527. 
Calcium  silicate  and  manganese  silicate, 
isomorphism  of  (Gin.sberg),  A.,  ii, 
842. 
silicide,  Ca.,Si.2(HACKSPiLL),  A.,  ii,  589. 
preparation  of  (Goldscumidt),  A., 
ii,  1037. 
sulphate,  relation  of  changes  of  solu- 
bility of,  and  its  rate  of  hydration 
(Rohland),  a.,  ii,  842. 
compound  of,  with  arsenic  sulphate 

(KiJiiL),  A.,  ii,  36. 
See  also  Gypsum, 
sulpliates,  neutral  triple  (D'Ans),  A., 

ii,  590. 
ammonium    sulphate,     double.        See 

Ammonium  syngenite. 
Dicalcium  ca'sium  sulphate   (D'Ans), 
A.,  ii,  590. 
Calcium  ruliidium  sulphates  (D'Ans  and 
/kii),  a.,  ii,  104. 
sulphide,    dianges   in    the    colour   of, 
uuiler      tiio      intluenco      of      light 
(M(Uirelo),   a.,  ii,  140. 
Calcium  cyananiide,  inlluence  of  sterilis- 
ation ou  (Kappen),  a.,  ii,  414. 
decomjiosition  of  (Kappen),  A.,  ii, 

414. 
action  of  sulpliuric  acid  ou  (.Iona), 

A.,  i,  143. 
See    .also    under    Manurial    experi- 
ments and  Soils. 
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Calcium  foods  iu  growing  animals.     See 

Calcium  salts. 
Calculi,  renal.     See  Renal  calculi. 
Caliches,  Cliilian,  composition  of  certain 
(Dafert,    Halla,    and    Waschata), 
A.,  ii,  603. 
Calorimeter    and    Calorimetric    study. 

See  under  Thermochemistry. 
Calumba     root,    alkaloids     and     bitter 
principles       of      (Feist),       A.,       i, 
100. 
Camellia  oil,  Japanese  (Kametaka),  A., 

i,  S51. 
Cameroocopalolic   acid    and   a-   and   0- 
Cameroocopaloresens   from    Cameroon 
copal  (TscHiRCii  and  Rackwitz),  A., 
i,  96. 
Camphene,  synthesis  of,  from  noi^inone 
(Wallach),  a.,  i,  997. 
o,xygen  derivatives  of  (Milobendski), 

A.,  i,  92. 
hydrate  (Aschan),  A.,  i,  428. 
Camphenilone,  constitution  and  deriva- 
tives of  (Bouveault  and  Blanc),  A., 
i,  134. 
Camphocarboxylic   acid    and   its  esters 
and  amides  and  the  jV-methylol  com- 
pound of  the  amide  (Einhoun),  A.,  i, 
612. 
Camphoformeneamine   derivatives  (Tin- 
gle and  Williams),  A.,  i,  125,  126, 
127. 
Campboformolaminecarboxylic  acid  de- 
rivatives (Tingle  and  Williams),  A., 
i,  127. 
^soCamphof ormolaminecarboxylic    acid , 
iY-dialkyl  derivatives  of  (Tingle  and 
Williams),  A.,  i,  125. 
jS-Campholenolactone,       synthesis       of 

(Blanc),  A.,  i,  20,  171. 
Campholic  acid  and  «7(Campliolic  acid, 
direct     formation    of,    from     borneol 
(Guerbet),  a.,  i,  661. 
Camphor,   .synthesis   of,   from   nopinone 
(Wallach),  A.,  i,  997. 
absorption   spectrum   of   (Hartley), 

T.,  961  ;  P.,  120. 
and  turpentine  oil,  connexion  of  cholic 
acid  and  cholesterol  with  (Schr()T- 
TER,  Weitzenbock,  and  Witt),  A., 
i,  532  ;  (Schr«")tter  and  AVeitzen- 
bock),  a.,  i,  636,  900. 
mercury     derivatives     (Marsh      and 

Struthers),  p.,  267. 
double  salts  of,  with  potassium  iodide 
and   mercuric   iodide    (Marsh   and 
Struthers),  P.,  266. 
phy.'iiological   action  of  optical   anti- 
podes    of,     on     higher     organisms 
(Buuni),  a.,  ii,  876. 
separation  of,  from  fenchone   (Semm- 
ler),  a.,  i,  37. 


Camphor,    a-bromo-,    action     of    aniyl 
nitrite   on,  in    presence   of  sodium 
ethoxide  (Clarke,  Lapworth,  and 
Wechsler),  T.,  40. 
imino-,    action    of    formaldehyde    on 
(FOR.STER  and  Holmes),  T.,    250; 
P.,  9. 
nitro-,  influence  of  impurities  on  the 
mutarotation     of    (Lowry     and 
Magson),  T.,  107. 
action  of  carbonyl  chloride  in  arrest- 
ing isomeric   change   in  (Lowry 
and  M.agson),  T.,  119. 
isonitroso-,  action  of  diazomethane  on 
the  two  modifications  of  (Forster 
and  Holmes),  T.,  242  ;  P.,  8. 
interaction   of,    with   ;(?-nitrobenzyl 
bromide   and   chloride  (Forsier 
and  Holmes),  T.,  248  ;  P.,  8. 
A^-ethyl    ether    of    (Forster    and 
Holmes),  T.,  251  ;  P.,  9. 
rf-Camphor,  sulphur  derivatives  of,  and 
their  rotatory  power  (Hilditch),  T., 
1619;  P.,  195. 
Camphoracetal  (Arbusoff),  A.,  i,  555. 
a-Camphoramic  acids  (Freylon),  A.,  i, 

860. 
Camphorcarboxylic  acid,  kinetics  of  the 
elimination  of  carbon  dioxide  from 
(Bredig  and  Balcom),  A.,  ii,  268. 
amine  salts,   state  of,   in  solution  as 
revealed     by    the     rotatory    power 
(Minguin),  a.,  ii,  137. 
Camphor     group,     synthesis     iu     tlie 

(Blanc),  A.,  i,  20,  171. 
cZ-Camphoric  acid,  normal  alkyl  esters, 

preparation  of  (Riedel),  A.,  i,  352. 
fZZ-Camphoric  acid,  esters  (Riedel),  A., 

i,  809.' 
Camphoroxalic  acid,  action  of  primary 
and  tertiary  amines  on  (Tingle  and 
AVilliams),  a.,  i,  126. 
action  of  certain  secondary  amines  on 
(Tingle  and  Williams),  A.,  i,  125. 
Camphorquinone,    action    of    hydrogen 
peroxide  on  (Forster  and  Holmes), 
T.,  252;  P.,  9. 
Camphor  and  terpene  series,  investiga- 
tions in  the  (Tschugaeff),  A.,  i,  93. 
Camphylamine     benzenesulphonate     (v, 

Bi:aun),  a.,  i,  677. 
Camphylpiperidine  and   its   picrate   (v. 

Bkaun),  a.,  i,  677. 
Canal  rays.    See  under  Photochemistry. 
Cane  sugar.     See  Sucrose. 
Caoutchouc     [indiarubher),     action     of 
nitrous  acid  on  (Gottlob),  A.,  i,  95. 
action  of  nitrogen  trioxide  on  (Har- 
ries), A.,  i,  39. 
oxydases  in  (Spence),  A.,  ii,  616. 
African,  ozonides  of  (Gottlob).  A.,  i, 
436. 
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Caoutchouc,  vulcauised,  theory  of  (Erd- 
mann),  a.,  ii,  833. 
See  also  Rubber. 
Capillarity,    theory    of    (Whittakeh), 

A.,  ii,  817. 
Capillary  investigations,  new  (Goppels- 
roeder),  a.,  ii,  529. 
properties  of  aqueous  solutions  of  fatty 
acids    (v.    SzYszKowsKi),    A.,    ii, 
1018. 
polarimeter  tube  for  small  amounts  of 

substances  (Fischer),  A.,  i,  545. 
use  of  liquids,   time-law  of  the,  and 
the  relationship  of  velocity  to  the 
chemical     constitution     (Ostwald 
and  Goppelsroeder),  A.,  ii,  263. 
tubes,  new  method  ibr  calibrating  (v. 
SzYszKOW.SKi),  A.,  ii,  827. 
Capparis  spinosa,  rutin  from  (Wunder- 

lich),  a.,  i,  559. 
Caprylic  acid.     See  Octoic  acid. 
Carbamic    acid,    rfithio-.     See    Dithio- 

carbamic  acid. 
Carbamide  and  ammonium  cyanate,  iso- 
merism of  (Patterson    and    Mc- 
Millan), T.,  10.50;  P.,  135. 
condensation  of  )8-diketones  with  (de 

Haan),  a.,  i,  577. 
action  of  secondary  as-hydrazines  on 

(Milrath),  a.,  i,  1014. 
action  of  as-phenylbenzylliydrazine  on 

(Milrath),  A.,  i,  581. 
hydrogen  peroxide  (Tanatar),  A.,  i, 

400. 
methylol  compounds  of  (Einhorn  and 

Hamburger),  A.,  i,  141. 
organic  salts  of  (Baum),  A.,  i,  252. 
Carbamide,  hydroxy-  (Conduch^),   A., 
i,  12. 
isoliydroxy-,  constitution   of,  and   its 
condensation  with  aldehydes  (Con- 
DUCH6),  A.,  i,  12,  154. 
thio-.     See  Thiocarbamide. 
See  also  Urea. 
Carbamides,    hydroxy-,    and    carbamid- 
oxiines     (CuNDUCHi!;),    A.,     i,     12, 
154. 
thio-.     Sec  Thiocarbamides. 
Carbamidoacetic  acid.     See   llydantoic 

acid. 
Carbamido-acida   and   their  salts   (Lii'- 

I'lcii),  A.,  i,  8(51. 
Carbamidobi8-4:5:6-trimethyl-2-pyr- 

imidone  (dk  Haan),  A.,  i,  .'■)78. 
Carbamidodiacetonitrile    and     its    iso- 
nieride    (v.    Meyeii   and    Lehmann), 
A.,  i,  910. 
6-Carbamido  4;6-dimethyl-2pyrimidone 

(i)E  Haan),  A.,  i,  578. 
Carbamidoguanazolean<l  its  liydrobrom- 
ido  (i'ELLizzARi    and    Repictto),   A., 
i,  65. 


2-Carbamido-6-liydroxy-4:5-dimetliyl-, 

-4  and  -S-methyl-,  -4-methyl-5ethyl-, 

and    -4-plienyl-pyrimidines    (Pohl), 

A.,  i,  577. 
l-Carbamido-2-pyridone-5-carboxylic 

acid,    3-bromo-,   and  its  methyl  ester 

(BuLowand  Filchner),  A.,  i,  1017. 
Carbamidoximes  and  hydroxycarbamides 
(Conduchi?:),  a.,  i,  12,  154. 

molecular  refractions   of  some   (Cox- 
DUCHi!;),  A.,  i,  156. 
CarbaminethioglycoUarylamides    (Fre- 

RICHS  and  Wildt),  A.,  i,  414. 
Carbaminoacetic   acid,   rfithio-,    deriva- 
tives of  (Korner),  a.,  i,  509. 
l-Carbamyl-3-etliyl-,      -methyl-,       and 

-propyl-pyrazolines   (Maiue),    A.,   i, 

290. 
Carbamylpyrazole  and  its  dioxime  and 

.semicarbazone,     and      its     isomeride 

(Blaise  and  Maire),  A.,  i,  391. 

Carbanilide.     See  s-Diphenylcarbamide. 

Carbazole,    new   synthesis   of,   and    the 

numbering     of     the     positions     in 

(BoRsciiE,  Witte,  and  Both e),  A., 

i,  365. 

action   of    finely    divided    metals   on 
(Padoa  and  Chiaves),  A.,  i,  104. 
Carbazoline,   formation  of  (Carrasco), 

A.,  i,  913. 
Carbethoxycarbimide   and   its   reactions 

(Diels  and  Jacoby),  A.,  i,  613. 
Carbethoxydiglycylglycine,  ethyl  esters, 

isomerism  of  (Leuchs  and  La  Forge), 

A.,  i,  723. 
Carbethoxydiglycinimide  (Bergell  and 

Feigl),  a.,  i,  140. 
3-Carbethoxy-l:l-dimethyln/cAipentan- 

2-one-3-aceticacid(P)LANH'),  A.,  i,  171. 
Carbethoxyglycyl-A-phenylglycine 

(Leucils  and  La  Force),  A.,  i,  724. 
Carbethoxyglycyl-A-phenylglycylglyc- 

ine,    ethyl    ester    (Leuchs    and   La 

Force),  A.,  i,  724. 
Carbethoxyglycyl  A'-phenylglycylA'- 

phenylglycine    and    its    elhyl    ester 

(LicuciLs  and  La  Forck),  A.,  i,  724. 
Carbethoxyglycylsarcosine,    ethyl   ester 

(Leuchs  and  La  FoK(iE),  A.,  i,  724. 
oCarbethoxy-A-phenylglycylglycyl- 

glycine  and  its  esters  (Leuchs  and  La 

Ju)U(;k,),  a.,  i,  72;i. 
Carbethoxythiocarbimide  and  the  action 

of    diplicnylamine    on     (DiXON     and 

Taylor),  t.,  697  ;  P.,  74. 
Carbide,  apparatus  for  the  estimation  of, 

in  iron  and  steel  (Mars),  A.,  ii,  429. 
Carbides,  formation  of  some  (Prino),  T., 
2101  ;  P.,  240. 

See  also  under  the  separate  Metnls. 
Carbimides  [{aucyamxtes),  new  method  of 

forming  (ANSCHtJTZ),  A.,  i,  826. 
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Carbodiphenylimide,  formation  of,  from 

liheTiylcarbimide  (Stolli5),  A.,  i,  415. 

Carboliydrates,    colorimetric   method   of 

determining  the   molecular   size   of 

(Wacker),  a.,  i,  135. 
behaviour  of,  towards  Fehliiig's  solution 

and   other  oxidising  agents  (Nef), 

A.,  i,  5  ;  (KiLiANi),  A.,  i,  128. 
of      Coelococcus      and      Phytelephas 

(Ivanoff),  a.,  11,  1064. 
of  yeast  (Meigen  and  Spreng),  A.,  ii, 

315. 
digestion  and  absorption  of  (London 

and  Polowzowa),  A.,  ii,  870. 
influence   of,    on   protein   metabolism 

(Marlin),  a.,  ii,  306. 
parenteral    utilisation    of    (Mendel), 

A.,  ii,  306. 
colour    reactions     of,     based    on    the 

formation    of    furfuraldehyde    from 

them  (Fleig),  A.,  ii,  1077. 
See  also  Sugars. 
Carbohydrazide,    thio-,  preparation  and 
reactions   of  (Stolle    and   Bowles), 
A.,  i,  474. 
Carbolic  acid,  commercial,  and  disinfect- 
ing powders  (Blyth),  A.,  ii,  328. 
See  also  Phenol. 
Carbon,  atomic  weight  of  (Leduc),  A.,  ii, 

271. 
the  ultimate  rays  of  (de  Gramont), 

A.,  ii,  645. 
apparatus    for    exfieriments    at    high 

temj'eratures     and      jiressures      on 

(Threlfall),  T.,  1333;  P.,  131. 
direct  union  of,  with  hydrogen  (Bone 

and  Coward),  T.,  1975  ;  P.,  222. 
reducibility   of   magnesium   oxide   by 

(Slade),  T.,  327;  P.,  29. 
interaction  of  aluminium  powder  and 

(Weston  and  Ellis),  A.,  ii,  849. 
amorphous,    bacteria  as  agents  in  the 

oxidation  of  (Potter),  A.,  ii,  524. 
vegetable,  absorptive    power  for  air  of 

certain    varieties    of    (Piutti    and 

Magli),  a.,  ii,  585. 
Carbon  alloys  with  iron  (Charpy),  A.,  ii, 
697  ;  (Upton),  A.,  ii,  1042. 

specific   heat  of  (Oberhoffer  and 
Meuthen),  a.,  ii,  386. 

influence  of  phosphorus  on  (Wust), 
A.,  ii,  287. 
with  iron  and   phosphorus  (Goerens 

and  Dobbelstein),  A.,  ii,  1042. 
with  iron  and  silicon  (Gontermann), 

A.,  ii,  851. 
with  manganese   (Stadeler),    A.,  ii, 

592. 
Carbon  ^e^r« chloride,  successive  substitu- 
tion of  the  atoms  of  chlorine  in,   by 
aromatic   groups   (Boeseken),    A.,    i, 
189. 

XCIV.  ii, 


Carbon  oxides,  chemical  action  of  radium 

emanation      on      (Cameron      and 

Ramsay),  T.,  981  ;  P.,  132. 
swfeoxide  (Diels  and    Lalin),  A.,    i, 
939  ;  (Diels  and  Blumberg),  A., 
ii,  103. 

constitution  of  (Diels  and  Blum- 
berg), A.,  i,  392. 

refractometric     evidence     for     the 
constitution  of  (Michael),  A.,  i, 
316. 
?MO/ioxide,  preparation  of  (Rupp),  A., 
ii,  943. 

temperature  of  dissociation  of  (WoL- 
tereck).  A.,  ii,  8i:0. 

cuprous  compounds  of  (Manchot 
and  Friend),  A.,  ii,  375. 

detection  of  small  quantities  of,  in 
air  (Ogier  aud  Kohn-Abrest), 
A.,  ii,  631,  632. 

estimation  of,  in  atmospheric  air 
(Morgan  and  MgWhorter),  A., 
ii,  66. 

estimation  of,  especially  in  tobacco 
smoke  (Marcelet),  A.,  ii,  533. 
dioxide,   pure  (Bradley  and  Hale), 
A.,  ii,  688. 

causes  of  the  variation  of,  in  air 
(Henriet  and  Bonyssy),  A.,  ii, 
578. 

liquid  and  solid,  theoretical  deter- 
mination of  the  vapour  pressure 
of  (Falck),  a.,  ii,  662. 

decomposition  of,  by  the  silent 
electric  discbarge  (Holt),  P.,  271. 

method  of  assimilation  of,  under  the 
influence  of  light  (Baur),  A.,  ii, 
790. 

sodium  hydrogen  carbonate,  sodium 
phosphate,  and  disodium  phosph- 
ate, equilibrium  between,  at  body 
temperature  (Henderson  and 
Black),  A.,  ii,  467. 

influence  of  colloids  on  the  absorp- 
tion of,  in  water  (Findlay  and 
Harby),  a.,  ii,  1024. 

union  of,  with  amphoteric  amino- 
compounds  (Siegfried  and 
Neumann  ;  Siegfried  and 
Liebermann),  a.,  i,  379. 

action  of  a  mixture  of  mercury 
dialkyls  and  sodium  on 
(Schorigin),  a.,  i,  882. 

liquid,  simple  arrangement  for  filling 
glass  tubes  with  (Thiel),  A,  ii, 
943. 

formation  of,  in  muscle  (Latham), 
A.,  ii,  609. 

tension  of,  in  alveolar  air  during 
exercise  and  chloroform  narcosis 
(Collingwood  and  Buswell), 
A.,  ii,  49, 

85 
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Carbon  dioxide,  liberation  of,  by  dead 
parts  of  plants  (Nabokich),  A. ,  ii, 
616. 
photosynthesis  of,  by  chlorophyll 
(Ewart),  A.,  ii,  217  ;  (MAMELiand 
PoLLAcci),  A.,  ii,  881. 
estimation   of  (Jannasch),   A.,   ii, 

430. 
apparatus     for    the    estimation    of 

(Pozzi-Escot),  a.,  ii,  1071. 
soda-lime  apparatus  for  the  estima- 
tion of  (Dennstedp),  a.,  ii,  225. 
the   autolysator    for    [he   automatic 
estimation      of      (Keanb       and 
RuiiKOWs),  A.,  ii,  735. 
and  other  acids,  volumetric  estima- 
tion   of,    in    air    (Henriet    and 
Bonyssy),  a.,  ii,  734. 
estimation  of,  in  electrolytic  chlorine 

(Philosoi'HOFf),  a.,  ii,  132. 
and    oxygen,    estimation    of    small 
quantities  of,  in  small  volumes  of 
saline     solutions     (Buodie     and 
CuLLis),  A.,  ii,  319. 
rapid     estimation     of,    in    mineral 
waters  (Stkansky),  A.,  ii,  225. 
t^z'sulphide,    low  ignition  temperatui'e 
of  (Scriba),  a.,  ii,  376. 
synthesis      of      a      polymeride     of 

(LosANiTscii),  A.,  ii,  32. 
effect    of,     on     ])lants     and     soils 

(Egorow),  a.,  ii,  421. 
estimation  of,  in  benzene  (Bay),  A., 
ii,  226. 
Carbon,    estimation     of    (Pouget    and 
Chouchak),  a.,  ii,  225. 
estimation       of,      in    '    carborundum 

(Parr),  A.,  ii,  628. 
estimation    of,    in    ferro-alloys,    steel, 
and    plumbago     by    means    of    an 
electric  furnace  (Johnson),   A.,   ii, 
630. 
estimation  of,   in  iron   (de  Koninck 

and  V.  Winiwarter),  A.,  ii,  320. 
apparatus   for   the    estimation    of,    in 
iron     (Widemann),    A.,    ii,    984  : 
(Grzeschik),  a.,  ii,  1071. 
estimation   of,    in   pig-iron   and   steel 

(Ortiiey),  a.,  ii,  131. 
estimation    of,    in   stool    (Isiiam    and 

Aumer),  a.,  ii,  898. 
and  hydrogen,    tho  Carrasco-Plancher 
method    of    estimating,    in    organic 
sukstancos  (Lenz),  A.,  ii,  65. 
estimiition     of     organic,      in     waters 

(PorowsKv),  A.,  ii,  435. 
See     also     Chiircoal,     Diamond,     and 
r;  rapid  te. 
Carbon  acids,  fnto  of,  in  tho  iliig(l<'i!ii''.ii- 

mann),  A.,  ii,  20.''). 
Carbon    molecule,    constitution    of    (lie 
(Tiiomlinson),  a.,  ii,  703. 


Carbon    molecule,    constitution   of  the, 

from     the     standpoint     of     thermo- 
chemistry (Redgrove),  a.,  ii,  177. 
Carbonates,  action  of,  on  tetrathionates 
(Gutmann),  a.,  ii,  173. 

See  also  Percarbonates. 
Carbonyl      chloride,      dissociation      of 
(Bodenstein  and  Dunant),  A.,  ii, 
178. 

action   of,  as  an  agent   for  arresting 
isomeric  change  (Lowry  and  Mag- 
son),  T.,  119. 
Carbonyl  compounds,  reaction  of,  with 

hydroxylamint  and  its  hydrochloride 

(Acree),  a.,  ii,  169. 
Carbonyl-2-aminoplienol-4-suIphonic 

acid,    5-nitro-     (Farbwerke    vorm. 

Meister,  Lucius,  &  BRtiNiNo),  A., 

i,  157. 
Carbonylcyanochrysoidine.     See     Keto- 
2-phonylbenzotriazine,        ??i-cyano- 
amino-. 

imino-.     See     2-Phenylbenzotriazine, 
imino-wi-cyanoamino-. 
Carbonyldi- iminodiacetic   acid,    methyl 

ester,  amide  and  nitrile  of  (Jongkees), 

A.,  i,  960. 
Carbonyldioxybenzene,      formation      of 

(Barger),  T.,  5<i6. 
3:4-Carbonyldioxybenzoic  acid   and   its 

methyl,  phenyl,    and   methoxyphenyl 

esters,  chloride,  and  auilide  (Barger), 

T.,  568. 
Carbonyldioxymethylthionaphthen, 

cf'ichloro-  (Barger   and   Ewins),  T., 

2090. 
a-3:4-Carbonyldioxyphenylethane,     aB- 

rfichloro-  (Baiiger),  T.,  2084  ;  P.,  237. 
a-Z  :4-Carbonyldioxyplienylpropane,  a0- 

r//ehloro-  (Bakckr),  T.,  2085  ;  P.,  237. 
Carbonyldioxy  thionaphthen,  4 :5(or 

5:6)-,     l:2-rf/chloro-     (Barger     and 

Ewins),  T.,  2087. 
Carborundum,  technical  assay  of  amor- 
phous (Ciiesneau),  a.,  ii,  323. 

estimation  of  carbon  in  (Parr),  A.,  ii, 
628. 

See  also  Silicon  carbide. 
M(iCarbostyril-4-carboxylic  acid  and  its 

itiiyl  osti'r(DiEciCMANNand  Meiser), 

A.,  i,  895. 
Carboxonium    dyes     (Keiirmann    and 

Dkngi,kh),  a.,  i.  1002. 
Carboxy-a-acetylglutaric     acid,     ethyl 

ester,     synthi'sis    and     liyiirolj'sis    of 

(Simonskn),  T. ,  17S(i. 
/3  Carboxy-5-acetylvaIeric    acid  and    its 

"xiino  ;ind    si'inicarli.n/.ono  (AIei-DUUM 

nnd  I'k.hkin),  T.,  1427. 
a-?-  3-Carboxyamino-4-piperidylacetic 

acid    and    its    hydroeidorido   (Wnni, 

and  LosANlTscnf,  A.,  i,  48. 
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)3-2-Carboxyanilinoethyl    ethyl    ketone 

(Blaise  and  Maire),  A.,  i,  566. 
4-Carboxybenzeneazo-3-methyl-5-pyr- 
azolone  (Bulow  and  Schaub),  A.,  i, 
706. 
Carboxybenzeneazosalicylic  acids,  o-  and 
m-  (Grandmougin  and  Guisan),  A., 
i,  927. 
Carboxybenzoyl-o-benzoic   acid,  o-  and 
^-chloro-  (Heller  and  Schulke),  A., 
i,  995. 
o-Carboxy-)3-beiizoylpropionic  acid 

(Bougault),  a.,  i,  422. 
2-Carboxy-4:5-dimethoxyphenylacetic 
acid,    preparation     of    (Perkin    and 
Robinson),  T.,  516. 
Carboxyethyl-.     See  Carbethoxy-. 
Carboxybaemoglobin,   sensitive   i-eaction 

for  (de  DoMiNicis),  A.,  ii,  643. 
a-Carboxy-7-hydroxy-v-phenylbutyric 
acid,    lactone  of  (Bougault),  A.,  i, 
422. 
Carboxyl  group,  a  case  of  the  inhibiting 
action    of   the   (Nierenstein   and 
Webster),  A.,  i,  89. 
replacement  of  the  sulphonic  group  by 
the,  in  azo-compounds  (Lange),  A., 
i,  300. 
Carboxylic  acids,  conversion  of,  into  their 
aldehydes   (Merling),  A.,   i,   653; 
(Staudinger),  a.,  i,  654. 
degradation   of,    in   the  animal  body 
(Friedmann),  a.,  i,  421  ;  ii,   719; 
(Dakin),  a.,  ii,  719  ;  (Knoop),  A., 
ii,  720. 
aromatic,  new  synthesis  of,  from  the 
hydrocarbons    (Schorigin),   A.,    i, 
886. 
primary  and  secondary,  liberation  of 
carbon  monoxide  from  (Bistrzycki 
and  V.  Siemirapzki),  A.,  i,  535. 
iV-Carboxylic  acids,  stability  of  (Leuchs 

and  La  Forge),  A.,  i,  723. 
Carboxymethaemoglobin,     influence     of 
light  on  the  formation  of  (GrOber), 
A.,  i,  486. 
2-Carboxy-5-methoxyphenoxyaceticacid 
(Engels,  Perkin,  and  Robinson), 
T.,  1146. 
synthesis  of  (Perkin  and  Robinson), 
T.,  504. 
a-Carboxymethyl-'^6-diphenylthiocarb- 
amide,    preparation    of   (Dixon    and 
Taylor),  T.,  697  ;  P.,  74. 
Carboxymetbyliminodiacetic    acid    and 
its  derivatives  (Jongkees),  A.,  i,  960. 
iV-Carboxymetbyl-leucine,  -phenylalan- 
ine, and  -C-pbenylglycine  and   their 
anhydrides  (Leuchs  and  Geiger),  A., 
i,  541. 
3-Carboxymethylrhodanic    acid.        Sue 
Rhodaninacetic  acid. 


Carbox3rniethyl-o-thiobenzoic  acid 

(KALLE&  Co.),  A.,  i,  451. 
Carboxymethylthiocarbimide     and    the 

action   of  diphenylamine   on   (Dixon 

and  Taylor),  T.,  696  ;  P.,  74. 
8-Carboxymethylthiolnaplithoic      acid, 

preparation    of   (Farbwerke    vorm. 

Meister,  Lucius,  &   Bruning),  A., 

i,  797. 
l-Carboxyphenyl-5-arsinic      acid,       2- 

amino-,    A'-acetyl   derivative   of,    and 

2-hydroxy-  (0.  and  R.  Abler),  A.,  i, 

492. 
Carboxyphenylazoacetoacetic  acid,  ethyl 

ester,      and      its      benzoylhydrazone 

(BiJLOw  and  Schaub),  A.,  i,  706. 
Carboxyphenyldiacetonitriles,  m-  and  p- 

(v.  Meyer  and  Schumacher),  A.,  i, 

910. 
o-Carboxyphenylthiolacetic  acid  {o-carb- 

oxyphenylthioglycollic  acid),    prepara- 
tion of  (Kalle  &  Co.),  A.,  i,  605, 

984. 
l':5-Carboxy-2-pyridonyl-2':5'-dinietliyl- 

pyrrole-3':4'-dicarboxylic      acid,     3- 

bronio-,    5-methyl    3':4'diethyl    ester 

(BtJLOW  and  Filghner),  A.,  i,  1017. 
Carbylamines  {hocyanides)  and  nitriles, 

character  and   reactions  of  (GuiLLE- 

mard),  a.,  i,  718. 
Cardamine    amara,     essential      oil     of 

(Kuntze),  a.,  i,  196. 
Carnaubic   acid,  isolation   of,    from   ox 

kidney  (Dunham),  A.,  ii,  407. 
Gamine  and  inosic  acid   (Haiser  and 

Wenzel),  a.,  i,  561. 
Carnitine,  constitution  of  (Krimberg), 
A.,  i,  41. 

relation   of,  to  oblitine  (KrimbergI, 
A.,  i,  842. 
Carnivora,  value  of  amides  in   (Voltz 

and  Yakuwa),  A.,  ii,  207. 
Carrotene    from   carrots   and    the    sub- 
stances which  accompany  it  (v.  Euleb 

and      Nordenson),     A.,      ii,      724; 

(Marchlewski),  a.,  ii,  886. 
Carvacromenthone    from    /3-hexahydro- 

carvacrol  (Brunel),  A.,  i,  91. 
f^-Carvacrotaldehyde  and  its  derivatives, 

synthesis  of  (Gattermann),  A.,  i,  29. 
Carvacrylxyloside,  synthesis  of  (Ryan 

and  Ebrill),  A.,  i,  716. 
Carvenene  {A^-^-m,cnthadie7ie)  (Harries 

and  Majima),  A.,  i,  734. 
Carvenone,  action  of  magnesium  methyl 
iodide  on  (Rupe   and  Emmerich), 
A.,  i,  556. 

hydroxylamino-oxirae  and  nitroso- 
oxime  (Harries  and  Majima),  A., 
i,  734. 

two  oximes  and  imiue  of  (H.auries 
and  Majima),  A.,  i,  733. 
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Carvenylamine      (2-amino-£i?-menthen.e) 
and    its    derivatives    (Harries    and 
Ma.iima),  a.,  i,  734. 
Carvestrene    dihydrobromide     and    di- 
hydroehloride,  formation  of  (Fisher 
and  Pekkin),  T.,  1888. 
dihydrohaloids   (Kondakoff),  A.,  i, 
195. 
z'soCarvestrene      {A^-^^'^^-m.-menthadiene), 
synthesis   of  (Fisher  and   Perkin), 
T.,  1876  ;  P.,  228. 
Carvone,  action  of  light  on  (Ciamician 
and  Silber),  A.,  i,  556. 
action  of   magnesium  methyl   halides 
on  (RuPE   and   Emmerich),  A.,  i, 
433. 
f^-Carvone    and    its  p-nitrophenylhydr- 
azone  (  Borsche,  Witte,  and  Bothe), 
A.,  i,  367. 
oCaryophyllene  and  its  nitroso-bromide 
and   its  ethoxy  coniponnd    (Deussen 
and  Lewinsohn),  A.,  i,  354. 
Casein,  determination  of  the  molecular 
weight      of,      and     estimation      of 
(Matthaiopoulos),  a.,  ii,  783. 
products   of  hydrolysis  of  (Skraup), 

A.,  i,  930. 
influence  of  temperature  on  the  solu- 
bility   of,     in     alkaline     solutions 
(Robertson),  A.,  i,  930. 
behaviour      of,      in     acid      solutions 
(L.  L.  and  D.  D.  van  Slyke),  A. ,  i, 
375  ;  (Robertson),  A.,  ii,  89. 
leucine  from  (Heckel),  A.,  i,  231. 
Casein  ions,  measurement  of  the  molecu- 
lar   mass  of   (Sutherland),    A.,    i, 
930. 
Caseinogen,  polypeptidephosphoric  acid 

from  (llEu),  A.,  i,  69. 
Caseinogens,  elementary  composition  of 
different  (Tangl  and  CsoK.vs),   A.,  i, 
302. 
Caseinogenates      of     ammonium     and 
sodium,    dissociation    of   solutions  of 
the  basic  (Robertson),  A.,  i,  1027. 
Cassiopeium  (v.  Welsbacii),  A.,  ii,  591  ; 

(Ukhain),  a.,  ii,  849. 
Cast-iron.     See  under  Iron. 
Castration,     effect    of,    on    metabolism 

(MoCrudden),  a.,  ii,  405. 
Catalase,  sensitisation  of,  by  fluorescent 
substances(ZELLER  and  Joulbauer), 
A.,  i,  239. 
in    embryonic    tissues    (Mendel  and 
Leavenworth),  A.,  ii,  207. 
Catalases  of  bacteria  (Jorns),  A.,  ii,  880. 
istimation    of,     in    l)lood    (Liiit    and 
MuLZisu),  A.,  ii,  958  ;  (Lou),  A.,  ii. 
999. 
Catalysis  and  Catalytic  pulsations  and 
reactions.         ScO      under      AHinity. 
uliemical. 


Catechin,  iodo-,  tetramethyl  ether,  and 
its    acetate     (v.       Kostanecki     and 
Lampe),  a.,  i,  86. 
Catechol     {\.2-dihydroxyhenzene,     pyro- 
catecliol),   hydrogenation  of  (Saba- 
tier  and  Mailhe),  A.,  i,  529. 
reaction      of     diazonium    salts    with 
(Orton  and  Everatt),    T.,  1021  ; 
P.,  118. 
action  of  fused  potassium  hydroxide  on 

(Blanksma),  a.,  i,  262. 
derivatives,  methylene  ethers,   action 
of  phosphorus  pentachloride  on 
(Barglr),  T.,  2081  ;  P.,  237. 
action  of  thionyl  chloride  and  of 
phosphorus     pentachloride    on 
(Bakger),  T.,  563  ;  P.,  50. 
action     of     thionyl    chloride    on 
(Barger  and  Ewins),  T.,  735  ; 
P.,  60. 
dimethyl  ether.     See  Veratrole. 
ethylene    ether    (Gattermann),    A., 

i,  34. 
2-methyl  ether.     See  Guaiacol. 
Catechualdehyde  ethylene  ether  and  its 
azine,  synthesis  of  (Gattermann),  A., 
i,  34. 
Cathode.     See  under  Electrochemistr}'. 
Cathode     luminescence    spectra.       See 

under  Photochemistry. 
Cithode      rays.       See      under     Photo- 
chemistry. 
Cat's  saliva.      See  under  Saliva. 
Caulophjillum     thalictroidcs,      fruit     of 
(Stockton    and   Eldredge),    A.,    ii, 
978. 
Celadonite  from  the  Fteroes  (Currie),  A., 

ii,  704. 
Celandine  oil  (Haensel),  A.,  i,  665. 
Cehidrus  scandens,  fruit  of  (Wells  and 

Reeder),  a.,  ii,  58. 
Celestine,   harytes,    and  anglcsitc,    arti- 
ficial production  of,  and    isomorjdious 
mixtures  of    these    substances  (GAlf- 
bekt),  a.,  ii,  38. 
Cell  and   its  medium  (Peters),  A.,    ii, 
209. 
ccpulibrium  between  the,  and  its  en- 
vironment, witli  special  reference  to 
red  blood   corpuscles   (MooRE   and 
Roaf),  a.,  ii,  204. 
theory     of    chemical    energy    in  the 

(LoEw),  A.,  ii,  710. 
oxidation  processes  in  the  (Bach  and 

Oiiooat),  a.,  i,  490. 
galvanic.         See        under       Electro- 

cliemistry. 
protozoan,  and  its  medium,  inorganic 
salts  of  (h..  (PiCTKus),  A.,  ii,  209. 
Cellulose   and    its   derivatives    (Gkand- 
moiujin),    A.,    i,    2r)0  ;    (SrnwAi.BE), 
A.,  i,  321. 
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Cellulose,  dry  distillation  of  (Klason, 
V.  Heidenstam,  and  Norlin),  A., 
i,  717. 

chemistry  of  the  bleaching  of 
(Schwalbe),  a.,  i,  138. 

action  of  ammonium  persulphate  solu- 
tions on  (DiTz),  A.,  i,  954. 

gradual  nitration  of  (Berl  and 
Klaye),  A.,  i,  504. 

action  of  anhydrous  nitric  and  sul- 
phuric acids  on  (Rassow  and  \. 
BoNGE),  A.,  i,  -394. 

action  of  nitric  acid  on  (Haeusser- 
MANX),  A.,  i,  768. 

influence  of  sulphuric  acid  in  the 
nitration  of  (Kullgren),  A.,  i. 
768. 

behaviour  of,  with  sodium  hydroxide 
(Miller),  A.,  i,  78  ;  (Vieweg),  A., 
i,  857._ 

preparation  of  alcohol  from  substances 
containing  (Koerner),  A.,  i,  955. 

sulphonic  esters  of  (Aktiex-Ge.sell- 

SCHAFT  FiJR  AnILIN-FaBRIKATION), 

A.,i,  955. 
acetonitrates   and  nitrates  (Berl  and 

Smith),  A.,  i,  505. 
formates,   preparation   of  (Bemberg), 

A.,  i,  321. 
nitrate,  deuitrification  of,  by  means  of 
acid  mixtures  (Berl  and   Klaye), 
A.,  i,  504. 
hydrocellulose,       and       oxycellulose, 
highly  nitrated  (Berl  and  Klave), 
A.,  i,  504. 
lignin,      and     cutin,     separation     of 
(Konig  ;  Matthes),  A.,  ii,  236. 
Cellulose,  nitro-,  of  American  manufac- 
ture, decomposition  curves  of  (Will- 
cox),  A.,i,  606. 
Cellulose  materials,  estimation  of  water 
of  hydration  in  (Schwalbe),  A.,    ii, 
627. 
Cement,  micrography  of  (Stern),  A.,  ii, 
589. 
See  also  Mortar. 
Centrifugal  analysis.     See  Analysis. 
Century,  new  glucoside  from  the  com- 
mon (HMissey  and   Bourdier),  A., 
i,  903. 
Cereals,   relation  between  the  effects  of 
liming  and  of  nutrient  solutions  con- 
taining different  amounts  of  acid  on 
the  growth  of  (Hart  well  and  Pem- 
ber),  a.,  ii,  420. 
influence  of  different  manurial  condi- 
tions  on  the  assimilation  of  nutri- 
ents by,  and  the  structure  of  plants 
(Wagner),  A.,  ii,  1066. 
loss  of  phosphoric  acid  in  the  incinera- 
tion of  (Leavitt  and  Le  Clerc),  A., 
ii,  428,  531. 


I   Cereals,  polarimetric  estimation  of  starch 
in  (Ewers),  A.,  ii,  543. 
Cerebrospinal  fluid  (Landau  and  Hal- 
pern),  A.,  ii,  406. 
Cerium,  arc  spectrum  of  (Bakowski),  A., 
ii,  243. 
didymium,  and  lanthanum,   quantita- 
tive    spectra    and     separation     of 
(PoLLOK    and    Leonard),    A.,    ii, 
645. 
Cerium  salts,  abnormal  behaviour  of,  on 

hydrolysis  (Denham),  A.,  ii,  380. 
Cerium    ammonium     niolybdate    (Bar- 
BiERi),  A.,  ii,  595. 
selenates  (Cingolani),  A.,  ii,  385. 
.sulphides  and  their  limits  of  existence 
(Biltz),  a.,  ii,  1037. _ 
Cerium,    estimation  of,     in   presence  of 
other   rare    earths    (Browning    and 
Palmer),  A.,  ii,  736. 
Cerium  metals,  nitrates  of,  double,  with 
alkali  nitrates  (Wyrouboff),  A.,  ii, 
385. 
See  also  Earths,  rare. 
Chabazite     from     Montresta,     Sardinia 

(Pelacani),  a.,  ii,  864. 
Chalcedony,   quartz,   and  opal,    relation 

between  (Leitmeier),  A.,  ii,  954. 
Chalkone,  2' :4'-fZ (hydroxy-.     See  Phenyl 

slyryl  ketone,  op-dihjdroxy-. 
Change  of  properties  in  chemistry,  dis- 
cussion   of    the   gradual   (Kuriloff), 
A.,  ii,  477. 
Charcoal,      absorption     of     radioactive 
emanations     by    (Boyle),     A.,    ii, 
1005. 
decolorising  action  of  (Rosenthaler), 
A.,  ii,  158  ;  (Glassner  and  Suida), 
A.,  ii,  669. 
use  of,  in  vapour  density  determina- 
tions (Dewar  and  Jones),  A.,  ii, 
258. 
See  also  Carbon. 
isc/Chavibetol,  synthesis  of  (B^hal  and 

Tiffeneau),  a.,  i,  260. 
Cheiroline,    an  alkaloid  containing  sul- 
phur, and  Cheirole  (Wagner),  A.,  i, 
202. 
Chemical   change.     See  under  Aflinity, 
chemical, 
compounds,  definite,  hardness  of  solid 
solutions     of     (KuRNAKOFF     and 
Schemtschuschny),  a.,  ii,  932. 
constitution,   and  absorption  spectra, 
relation  between  (Baly  and  Desch), 
T.,    1747  ;    P.,    173  ;    (Baly    and 
Schaefer),    T.,    1808;    P.,    207; 
(Baly  and  Tuck),  T.,    1902  ;   P., 
223  ;    (Baly    and    Marsden),   T., 
2108  ;  P.,  235  ;  discussion.  P.,  236  ; 
(Balt,  Collie,  and  W.\tson),  P., 
268. 
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Chemical  constitution  and  colour  (Moore 
and  Gale),  A.,  i,  368;  (Will- 
STATTER  and  Piccaed),  a.,  i, 
475;  (Kehrmann),  A.,  i,  699, 
993. 

relation  of,  to  colour  and  fluorescence 
(SiLBEREAD  and  Roy),  P.,  204. 

and  colour  of  azomethine  compounds 
(Pope),  T.,  532  ;  P.,  24  ;  (Pope 
and  Fleming),  T.,  1914  ;  P., 
228. 

crystalline  form,  hardness,  and 
density,  relati:,ii         between 

(Poschl),  a.,  ii,  673. 

and  crystalline  form  of  picryl  deriva- 
tives (Jerusalem  and  Pope),  A., 
ii,  674. 

and  dielectric  constant,  relation 
between  (Stewart),  T.,  1059  ; 
P.,  124. 

and  fluorescence  (Katjffmann),  A., 
ii,  5. 

fluorescence,  and  luminescence 
(Hantzsch),  a.,  ii,  446. 

and  physiological  action,  relation 
between,  in  certain  substituted 
aniiuoalkyl  esters  (Pyman),  T., 
1793  ;  P.,  208. 

and  rotatory  power  of  optically 
active  compounds,  relation  be- 
tween (Chardin  and  Sikorsky), 
A.,  ii,  470;  (Chardin),  A.,  ii, 
548,  912. 

and  viscosity,  relation  between 
(Dunstan  and  Thole),  T.,  1815  ; 
P.,  213  ;  (Dunstan  and  Stubbs), 
T.,1919  ;  P.,  224. 

relationship  of  velocity  of  the  capil- 
lary rise  of  liquids  to  the  (Os^t- 
WALD  and  Goppelsroedee),  A., 
ii,  263. 

etiect  of,  on  the  optical  activity  of 
nitrogen  compounds  (Everatt), 
T.,  1225;  P.,  148. 

efTect  of,  on  the  rotatory  power  of 
optically  active  ammonium  com- 
pounds (Jones  and  Hill),  T., 
295;  P.,  28. 

effect  of,  on  the  rotatory  power  of 
optically    active    nitrogen     com- 
pound.'!   (KvEitATT   and    Jones), 
T.,  1789;  P.,  212. 
dissociation  and  dynamics.    See  umli'r 

Affinity,  chemical, 
problems,  a])plication  of  low  tempera- 
tures to  (Dewar  and  Jones),  A.,  ii, 
258. 
processes,  now  views  on  (Wald),  A., 

ii,  478. 
reaction.   See  under  Afiinity,  chemical. 
Chemistry  in  space  (Patehn6),   A.,   ii, 
77  ;  (Ciamkuan),  A.,  ii,  137. 


Chemistry,    general    and   physical,    de- 
velopment of,  in  the  last  forty  years 
(Nernst),  a.,  ii,  1. 
inorganic,  development  of,  in  the  last 

forty  years  (Landolt),  A.,  ii,  31. 
medical,  isolation  of  traces  of  mineral 
substances  from  saline  solutions  in 
(Meill^re),  a.,  ii,  62. 
mineral.     See  Mineral  chemistry, 
organic,   development  of,   in  the  last 
forty  years  (Graebe),  A.,  i,  1. 
structural  changes  in  (Tiffeneau), 
A.,  i,  305. 
Cherry    tree,    Japanese.       See    Pruniis 

Pseudo-cerasus  var.  Sieboldi. 
Chick,   assimilation  of  phosphorus  and 
calcium  during  the  embryonic  life  of 
the  (Carpiaux),  A.,  ii,  963. 
Chicken  flesh,  hydrolysis  of  (Osborne 

and  Heyl),  A.,  ii,  967. 
Children,  comj)Osition  of  gastric  juice  in 
(Sommerfeld),  a.,  ii,  403. 
healthy   and   rachitic,   mineral  meta- 
bolism in  (Cronheim  and  MuL- 
ler),  a.,  ii,  405. 
action  of  phosphorus  on  the  circu- 
lation of  calcium  in  (Flamini), 
A.,  ii,  406. 
Chitin  (Offer),  A.,  i,  98. 

preparation    of    pure,     from    Boletits 
edidis  (Scholl),  A.,  ii,  1065. 
Chloral  and  water,  freezing  and  boiling 
])oints  of  mixtures  of  (van  Rossem), 
A.,  i,  501. 
condensation  of,  with  primary  aromatic 
amines  (Wheeler,  Dickson,  Jor- 
dan, and  Miller),  A.,  i,  332. 
■  additive  compounds  of,   with  amides 
(Sulzberoer),  A.,  i,  961. 
alcoliolatc,  use  of,  in  chemical,  micro- 
scopic,  and  microchemical    investi- 
gations (Schaer),  a.,  ii,  62. 
alcoholates  (Kuntze),  A.,  i,  322. 
hydrate,   use  of,   in  chemical,   micro- 
chemical,  and  microscopic  investi- 
gations (Schaer),  A.,  ii,  62. 
titration  of  (Garnier),  A.,  ii,  782. 
Chloral-anthranilic   and    -dianthranilic 
acids     and     their     bromo-derivatives 
(WiiKKi.F.r.  and  Dickson),  A.,  i,  333. 
Chloric  acid,  Chlorates,  and  Chlorides. 

See  under  Chlorine. 
Chlorination   by   means   of  phosphorus 
jientachloride  (HoEUiNO  and  Baum), 
A.,     i,     527  ;     (Schmidt),    A.,    i, 
654. 
electrolytic,    of  the   salts   of    organic 
acids  (Inolis  and   Wootton),   T., 
l.'')92  ;  P.,  174. 
Chlorine,  atomic  weight  of  (Noyf^s  and 
Weiiek),  A.,  ii,  371  ;    (Edgar),   A., 
ii,  577. 
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Chlorine  and  hydrogen,  relative  atomic 

weights  of  (Gray  and  Burt),  P., 

215. 
changes    in     the     properties    of    (v. 

Ferentzy),  a.,  ii,  371. 
non-existence     of    a    polymeride    of 

(Briner  and  Durand),  A.,  ii,  940. 
specific  heat  and  dissociation  of  (Pier), 

A.,  ii,  352. 
water,  reaction  of,  with  calcium  carbon- 
ate (Richardson),  T.,  280. 
slow  combination  of,  with  hydrogen, 

under  the  influence  of  heat  (Sirk), 

A.,  ii,  172. 
Chlorine  compounds  with  antimony  and 

sulphur  (Taverne),  A.,  ii,  198. 
Hydrochloric  acid  [hydrogen  chloride), 
pi'eparation  of  normal,  with  gas- 
eous   hydrochloric   acid   (Reben- 
storff),  a.,  ii,  221. 

chemical  action  of  radium  emanation 
on  (Cameron  and  Ramsay),  T., 
984;  P.,  132. 

conductivity  and  viscosity  of  solu- 
tions of  (Green),  T.,  2023;  P., 
187. 

electrolysis  of  solutions  of  pure 
(Doumer),  a.,  ii,  252,  349; 
(Guilloz),  a.,  ii,  459. 

apparatus  for  the  quantitative  elec- 
trolysis of  (Lewis),  A.,  ii,  350. 

velocity  of  transport  of  the  ions 
H,  CI,  OH  in  the  electrolysis  of 
solutions  of  (Doumer),  A.,  ii, 
458. 

transport  number  for  dilute 
(Drucker  and  KrSnjavi),  A., 
ii,  559. 

liquid,  heat  of  vaporisation  of 
(Elliott  and  McIntosh),  A.,  ii, 
354. 

temperatures  of  maximum  density 
of  aqueous  solutions  of,  and  their 
expansion  on  heating  (Scher- 
nay),  a.,  ii,  479. 

and  sodium  chloride,  chemical  and 
physiological  properties  of  a  solu- 
tion of  (Peters),  A.,  ii,  411. 

action  of,  on  manganese  dioxide 
(Holmes  and  Manuel),  A.,  ii, 
765. 

detection   of  free,    in   the  stomach 

contents  (Steensma),  A.,  ii,  318. 

Chlorides,  electrolysis  of  (Brocket), 

A.,  ii,  491, 
Chloric    acid   and   hydrochloric   acid, 

kinetics  of  the  reaction  between  ;  a 

reaction  of  the  eighth  order  (Luther 

and  MacDougall),  A.,  ii,  361. 
Chlorates  and  ^^^rchlorates,  behaviour 

of,    during  reduction  (Venditori), 

A.,  ii,  63. 


Chlorine : — 

Chlorates,    detection   and    estimation 

of  chlorites  and  hypochlorites  in 

(Carlson  and  Gelhaar),  A.,  ii, 

731. 

volumetric  estimation  of  (Knecht), 

A.,  ii,  627. 
bromates,    iodates,    and   periodates, 
estimation  of,  by  means  of  forni- 
aldeliyde,     silver     nitrate,      and 
potassium  persulphate  (Brunner 
and  Mellet),  A.,  ii,  222. 
Chlorine   and  iodine,    estimation  of,    in 
"  erythrosiue  "  (.Jean),  A.,  ii,  129. 
electrolytic,  estimation  of  carbon  di- 
oxide  in    (Philosophoff),    A.,    ii, 
132. 
bromine,  and  iodine,  separation  of,  by 
means  of  hydrogen  peroxide  in  acid 
solution  (Jannasch),  A.,  ii,  730. 
See  also  Halogens. 
Chloroauric  acid.     See  under  Gold. 
Chlorocodou  from  Uganda,  a  new  isoraer- 
ide  of  vanillin  from   (Goulding   and 
Pelly),  p.,   62. 
Chloro-compounds,  aromatic,  magnesium 
derivatives  of  (Hesse),  A.,  i,  592. 
See  also  under  the  parent  Substance. 
Chloroform  and  acetone  (Dott),   A.,   i, 
306. 
decomposition  of,   by  alcoliolic  alkali 
hydroxides      (Mossler),      A.,      i, 
750. 
rate  of  elimination  of  (Paton  ;  Paton 

and  Lindsay),  A.,  ii,  970. 
balance  (Waller),  A.,  ii,  541. 
Chloroform  necrosis, the  liver  in  (Wells), 

A.,  ii.  974. 
Chlorogenic  acid  and  its  salts  (Gorter), 
A.,  i,  186. 
aniline  and  benzidine  salts  (Gorter), 
A.,  i,  341. 
a-Chlorohydrin,  rate  of  hydrolysis  of,  by 
water  and  by  alkali,  and  the  influence 
of  neutral  salts  on  the  reaction  velocity 
(Senter),  p.,  89. 
Chlorohydrins,  formation  of  (Fourneau 

and  Tiffeneau),  A.,  i,  163. 
Chloroimino-acids,  esters,  stereoisomeric 

(Hilpeut),  a.,  i,  829. 
Chloromanganokalite,    a   new   Vesuvian 
mineral  (Johnston-Lavis  and  Spen- 
cer), A.,  ii,  395. 
Chlorophyll   (Willstatter  and  Pfan- 
nenstiel),  a.,  i,  198  ;  (Willstat- 
ter and  Benz),  A.,  i,  199  ;  (March- 
lewski),  a.,  i,  199. 
and  its  derivatives,  absorption  spectra 

of  (MiJLLERMEISTEH),   A.,  i,   197. 

phosphorus  an  essential  constituent  of 
(Stoklasa,  Brdlik,  and  Just),  A., 
i,  279  ;  (Tsvett),  A.,  i,  440. 
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Chlorophyll,  transformations   of,    under 

the     influence     of    acids     (Hildt, 

March LEwsKi,  and  Robel),  A.,  i, 

668. 

action  of  acids  on  (Hildt,  Marchlew- 

SKi,  and  Robel),  A.,  i,  439. 
supposed  extracellular  phntosyntliesis 
of  carbon  dioxide  by  (Ewart),  A., 
ii,    217  ;  (Mameli   and  Pollacci), 
A.,  ii,  881. 
crystalline  (Willstatter  and  Benz), 

A.,  i,  199. 
so-called     crystallisable     {metachloro- 
phyllin),    nature    of  the   (Tsvett), 
A.,  i,   669. 
derivatives,    so-called,    a   new  system 
of  (TsvKTT),  A.,  i,  669. 
Chlorophyllan  and  phseophytin  (Tstett), 

A.,  i,  668. 
Chlorophyllian    photosynthesis,    recent 
researches  on  (Mameli  and  Pollacci), 
A.,  ii,  881. 
Chlorophyllin,      acid      derivatives      of 
(Tsvett),  A.,  i,  440  ;  (Marchlewski), 
A.,  i,  560. 
Chlorophyllite  from  Vizezy  (Barbier), 

A.,  ii,  705. 
Chloroplatinic  acid.   See  under  Platinum. 
Cholestane,  a-  and  /8-  (Diels  and  Linn), 

A.,  i,  264. 
Cholestanol.     See  Dihydrocholesterol. 
Cholestenone  and  its  ozonide  (Doriiie  and 
Gardner),  T.,  1828  ;  P.,  173. 
relationship  of   to  cholesterol  (Diels 
and  Linn),  A.,  i,  164  ;  (Willstat- 
ter and  Mayer),  A.,  i,  636. 
Cholesterol  (Diels and  Linn),  A.,  i,  164, 
263;  (Windaus),  A.,  i,  264,  728; 
(Willstatter  and  Mayer),  A.,  i, 
636  ;  (Diels),  A.,  i,  728. 
in  bile,  influence  of  tolylene-2:4-diaminp 
on  the  secretion  of  (Kusumoto),  A., 
ii,  970. 
in  ox-bile  (Salkowski),  A.,  ii,  1055. 
in     Coelenterata     (Doree),     A.,     ii, 

769. 
isolation  of,   from  fats  (Salkowski), 

A.,  i,  980. 
and  its  etlier  and  its  bromides  (MlNO- 

vici).  A.,  i,  531. 
origin  and  formation  of  (Lifschutz), 

A.,  i,  263.  _ 
physico-chemical  researches  on  (PoROEs 

and  Neuraiier),  A.,  ii,  90. 
double  liid\inr;s  in,  and  its  ozonide 
(Lanciield),  a.,  i,  317  ;  (Molinari 
and  Fenaholi),  A.,  i,  882. 
and  clinlic  acid,  connexion  of,  with 
cftmi)hf>rand  turpentine  oil  (Scurot- 
TER,  WiciTZENiiorK,  and  Witt),  A., 
i,  532  ;  (ScH hotter  and  Weitzen- 
book),  a.,  i,  636,  900. 


Cholesterol,  crystallisation  of  (Gaubert), 
A.,  ii,  475. 
action  of  fused   potassium   hydroxide 
and  of  hydrogen  peroxide  on  (PiCK- 
ARD    and   Yates),    T.,   1678;    P., 
121. 
degradation   product  of  (ScHEOTTER, 
Weitzenbock,    and  Witt),   A.,  i, 
532 ;    (ScH  rotter   and   Weitzen- 
bock), A.,  i,  636,  900. 
origin  and  destiny  of,  in  animals  (DoRi^E 

and  Gardner),  A.,  ii,  514. 
excretion  of,  by  the  dog  (Dori^e  and 

Gardner),  A.,  ii,  514. 
ozonide  of  (Dori5e  and  Gardner),  T., 
1331  ;  P.,  173  ;  (Langheld),  A.,  i, 
317  ;  (Diels),   A.,    i,  728  ;  (Moli- 
nari and  Fenaroli),  A.,  i,  882. 
new  reactions  for  (Golodetz),  A.,  ii, 

328. 
colour  reaction  of,  on  oxidation  (Lif- 
schutz), A.,  ii,  233. 
;8-Cholesterol  (Diels  and  Linn),  A.,  i, 

164. 
Cholesterol  group  (Menozzi  ;  Menozzi 
and  Moreschi),  A.,  i,  265. 
contributions  to  the  chemistry  of  the 
(Pickard   and   Yates),   T.,    1678, 
1928  ;  P.,  121,  227. 
Cholesteryl  oleic  acid  ester,  from  patho- 
logical organs  (Panzer),  A.,  ii,  122. 
salicylate  (Golodetz),  A.,  i,  20. 
Cholestyl  chlorides,  a-  aad)3-  (Diels  and 

Linn),  A.,  i,  264. 
Cholic  acid,  behaviour  of,  towards  ozone 
(Langheld),  A.,  i,  316. 
and    cholesterol,    connexion    of,    with 
camphor   and   turpentine    oil,    and 
their  degradation  product  (SciiRuT- 
ter,  Weitzenbock,  and  Witt),  A., 
i,  532  ;  (Schr()tter  and  Weitzen- 
bock), A.,  i,  636,  900. 
bismuth  salt  (Worner),  A.,  i,  393. 
Choline,    preparation   of,    from    lecithin 
(Riedel),  a.,  i,  395. 
amount  of,   in    the   lecithin   of  heart 

muscle  (MacLean),  A.,  ii,  967. 
(piantitative  recovery  of,  from  lecithin 
(Moruzzi),  a.,  i,  395  ;  (MacLean), 
A.,  i,  396. 
occurrence  of,  in  tliymus,  spleen,  and 
lymph  glands  (Schwarz   and    Le- 
derer),  a.,  ii,  968. 
the  depressor  substance  in  the  thyroid 
(V.   FuRTH  and  Schwaiiz),  A.,   ii, 
968. 
physiological  action  of  (Moorakow- 

,SKI),  A.,  ii,  974. 
Slanek's      method      for      estimating 
(Stanek),  a.,  ii.  239. 
Christianite  of  Simiousc,  composition  of 
(liARiiiEu),  A.,  ii,  956. 
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Chromammonium  compounds.    See  under 

Cliroiniuni. 
Chromate  solutions,  optical  investigation 
of  the  conilition    of  (Hantzsch    and 
Clakk),  a.,  ii,  646. 
Chromic  acid  and  Chromates.    See  under 

Chromium. 
Chromites  in  meteorites  (Ta.ssin),  A.,  ii, 

956. 
Chromium, stereochemistry  of(PFEiFFER), 
A.,  i,  79  ;  (Pfeiffer,  Prade,  and 
Stern),  A.,  i,  506  ;  (Pfeiffer, 
VoRSTER,  and  Stern),  A.,  i,  507  ; 
(Pfeiffer,  Gassmann,  and 
Pietsch),  a.,  i,  508. 
passivity  of  (Fredenhagen),   A.,   ii, 

679. 
higher  oxidation  products  of  (Riesen- 
FELD  and  Wesch),  A.,  i,  963. 
Chromium    alloys    with    cobalt    (Lew- 
konja),  a.,  ii,  853. 
with  manganese  (Hindrichs),  A.,  ii, 

856. 
with  nickel  (Voss),  A.,  ii,  195. 
Chromium  salts, isomerism  of(PFEirFER), 
A.,  ii,  594. 
compounds  of,  with   ethylenediamine 
(Pfeiffer),  A.,  i,  79;  (Pfeiffer, 
Prade,   and   Stern),    A.,   i,   506  ; 
(Pfeiffer,  Vorster,  and  Stern), 
A.,  i,  507. 
compounds  of,  with   ethylenediamine 
and    propylenediamine    (Pfeiffer, 
Gassmann,   and   Pietsch),    A.,   i, 
508. 
Chromium    chlorosulphate    (Weinland 
and  Schumann),  A.,  ii,  595. 
nitride,  CrgNg  (Henderson  and  Gal- 

letly),  A.,  ii,  485. 
oxides,  magnetic   (Shitkoff),   A.,  ii, 
699. 
heat  of  formation  of  (Mixter),  A., 

ii,  929. 

dissociation  of,   and  of  the  double 

oxides  of  chromium   and  copper 

(L.  and  P.  Wohler),  A.,  ii,  387. 

tetroxide  compounds  (Riesenfeld  and 

Wesch),  A.,  i,  963. 
sesquio'xide,   reduction   of,   by   carbon 

(Greenavood),  T.,  1488  ;  P.,  188. 
Chromic   acid,    decomposition   of,    by 
hydrogen  peroxide   (Riesenfeld 
and  Wesch),  A.,  ii,  951. 
reduction      of,      by      oxalic      acid 

(Jab*czynski),  a.,  ii,  935. 
as  an  oxidising  agent  (Seubert  and 

Carstens),  a.,  ii,  196. 
com]iounds    of,    with    acetic    acid 

(Weinland),  a.,  i,  847. 
and  vanadic  acid,  iodonietric  estima- 
tion of,  in  presence  of  each  other 
(Edgar),  A.,  ii,  989. 


Chromium :  — 

Chromates  (Brigcs),  A.,  ii,  113. 
equilibrium  relations  of,  in  solution 
(Sherrill,  Eaton,  Merrill,  and 
Rfss),  a.  ,  ii,  92. 
compounds      of,      with       pyridine 
(Briggs),   a.,   ii,   113;   (Parra- 
vano  and  Pasta),  A.,  ii,  294. 
Chromium  sulphate,  new  (Nicolardot), 
A.,  ii,  112. 
sulphates,  blue  and  green,  electrometric 
determination   of  the   hydrolysis 
of  (Denham),  a.,  ii,  389. 
green (Colson),  A.,  ii,  45  ;  (Wyrou- 
boff),  a.,  ii,  369. 
Dihydroxotetra-aquochromium       sul- 
phate     (Werner,      Jovanovits, 
Aschkinasy,  and  Posselt),  A.,  i, 
936. 
Chromic  chloride,  molecular  weight  of 
the   greyish -blue    hydrate    of,    and 
neutralisation  of,  by  sodium  hydr- 
oxide, and  hydrolysis  of,  by  potass- 
ium iodide  and  iodate  (Sand   and 
Grammling),  a.,  ii,  293,  294. 
Chromous     chloride,    preparation     of 
pure,  and  its  hydrates  (Rich), 
P.,  215. 
decomposition    of,    by   means    of 
platinum  (jABfcczYiisKi),  A.,  ii, 
680. 
Chromium  organic  compounds  (Werner, 
Jovanovits,      Aschkinasy,      and 
Posselt),  A.,  i,  935  ;  (Riesenfeld 
and  Wesch),  A.,  i,  964. 
Chromammonium     thiocyanate,     am- 
monium   iodide   of,    C4HiQN7S4lCr, 
constitution     of     (Pfeiffer     and 
Tilgner),  a.,  i,  614. 
Chromihexathiocyanoammonium  acet- 
ate    (Maas    and     Sand),     A.,     i, 
961. 
Chromium,  detection  of  (Pozzi-Escot), 
A.,ii,  900. 
and  manganese,  detection  of,  in  pre- 
sence of  each  other  (Kar.slake),  A., 
ii,  635. 
estimation     of,    as     silver     chromate 

(Goo(;h  and  Weed),  A.,  ii,  737. 
and  iron,  volumetric  estimation  of,  by 
means  of  titanous  chloride  (Jatar), 
A.,  ii,  778. 
estimation  of,  in  steel  (Blair),  A.,  ii, 

900. 
and    nickel,    estimation    of,    in    steel 
(Campbell  and  Arthur),  A.,   ii, 
779. 
and  tungsten,  estimation  of,  in  steel 
(Hinrichsen  and  Wolter),  A.,  ii, 
900. 
separation     of     tungsten     from     (v. 
Knorre),  a.,  ii,  779. 
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Chromophore,  CO  0:0,  function  of  the 
double  (ZwAYER,  v.  Kostanecki,  and 
Szwejkow.ska),  a.,  i,  443. 

Chromotropic  acid  (l:8-dihydroxynaph- 
thalenc-3:Q-disulphonic  acid),  cerium 
salt  (Erdmann  and  Nieszytka),  A., 
i,  622. 

Chrysalidene  oil,  two  paraffin  hydro- 
carbons in  the  unsaponifiable  portion 
of  (Menozzi  and  Moreschi),  A.,  i, 
241. 

Chrysalis  oil  from  silk-worms,  composi- 
tion of  (TsujiMOTo),  A  ,  ii,  517. 

Chrysaron  and  its  triacetyl  derivative 
and  Chrysaranthranol  (Hesse),  A.,  ii, 
419. 

Chrysazin,   hydroxy-,   and   its   triacetyl 

derivative,    preparation    of    (Farb- 

w^erke  vorm.  Meister,  Lucius,  & 

Bruning),  a.,  i,  807. 

^-nitro-,  and  its  dimethyl  ether  (Farb- 

WERKE  VORM.   MeISTER,  LuCIUS,  & 

Bruning),  A.,  i,  428. 
Chrysazindisulphonic    acid,    dihvomo-, 
preparation      of      (Farbenfabriken 
VORM.    F.    Bayer    &    Co.),    A.,    i, 
808. 
Chrysoidine,  cyano-,  and  its  acetyl  and 
benzoyl  derivatives  (Pierron),  A.,  i, 
926. 
Chrysophananthranol    (Hesse),    A.,   i, 

438. 
Chrysophanic      acid,     constitution      of 

(Hesse),  A.,  i,  438. 
Chymosin.     See  Reunin. 
Cider,  detection  of  tartaric  acid  in  (Le 

Roy),  a.,  ii,  237. 
Ciders,  detection  and  estimation  of  benzoic 

acid  in  (Reed),  A.,  ii,  74. 
Cincholeuponic  acids,  racemic,  synthesis 
of,  and  their  derivatives  (WoHL  and 
Losanitsch),  a.,  i,  47. 
Cinchona  alkaloids   (Rare   and    BucH- 
iioLZ),  A.,  i,  100. 
in  acetic  acid.     See  Quinatoxins. 
barks,  estimation  of  total  alkaloids  in 

(Cohen),  A.,  ii,  996. 
bases,   indicators  in    the   titration    of 
(Rupp  and  Seegers),  A.,  ii,  239. 
Cinchonine,   constitution  of  (Uabe  and 
BucHHOLz),  A.,  i,  100. 
sulphate,  acid  persulphate,  and  picrate 
(WoLFFENSTEiN   and  Wolff),  A., 
i,  283. 
Cinchoninone  and  its  niethiodide,  sodium 
salts  of  (Rabe  and  Schneider),  A., 
i,  361. 
and    its   oximo   and   their  derivatives 
(Rabf,  and  lUicJiiioi.z),  A.,  i,  100. 
Cinenic   acid,  preparation   of,  and   con- 
densations with  (Rui'Kand  Liechten- 
han),  a.,  i,  390. 


Cineol,  estimation  of,  in  eucalyptus  oils 
(Wiegand  and  Lehmann),  A.,  ii, 
233. 
Cinnamaldehyde  hydrogen  persulphide 
(Brunner  and  Vuilleumier),  A.,  i, 
900. 
Cinnamenylacrylic  acid.    See  Cinnamyl- 

ideneacetic  acid. 
y-Cinnamenyhsocrotonic    acid    and    o- 

hydroxy-  (Bougault),  A.,  i,  538. 
Cinnamic  acid  and  its  derivatives,  addi- 
tion of  halogens  to  (Michael  and 
Smith),  A.,  i,  168. 
velocity  of  estorification  of,  by  means 
of     alcoholic     hydrogen     chloride 
(Kailan),  a.,  ii,  27. 
conversion  of,  into  styrene  by  means 
of  moulds  (Heezog  and  Ripke),  A., 
ii,  1064. 
and   benzoic  acid,   separation   of  (de 
Jong),  A.,  ii,  993. 
Cinnamic  acid,  alkaloidal  salts,  and  their 
optical  activity  (Hilditch),  T.,  703  ; 
P.,  61. 
Cinnamic    acid,    bornyl    and    menthyl 
esters,   optical  properties   of  (Hil- 
ditch), T.,  1. 
ethyl  ester,  action  of  sodium  benzyl 
cyanide  on  (Avery  and  McDole), 
A.,  i,  343. 
menthyl  ester,  optical  rotatory  power 
of  (Hilditch),  P.,  286. 
Cinnamic    acid,    amino-derivatives   and 
jo-uitro-,    alkylaminoalkyl   esters  of 
(Farbvperke      vorm.       Meister, 
Lucius,  &  Bruning),  A.,  i,  169. 
0-,  m-,  and^-nitro-,  velocity  of  esterifi- 
catiou   of,    by   means   of    alcoholic 
hydrogen  chloride  (Kailan),  A.,  ii, 
27. 
(T/?/«Cinnamic  acid,  oxidation  of  (Ruber), 

A.,  i,  639. 
Cinnamide  and  o-nitro-,  action  of  potass- 
ium hypochlorite  on  (Weerman),  A., 
i,  22. 
Cinnamoylsalicylic  anhydride  (Farben- 
fabriken  VORM.  F.  Bayer  &   Co.), 
A.,  i,  984. 
Cinnamoyltriphenylmethane,      isomeric 
(ScHMiDLix    and    Hodgson),    A.,    i, 
240. 
Cinnamylideneacetic   acid  {cimmmcnyl- 
(icri/Nc   ((cid)    and    its    methyl   ester, 
action    of    ammonia    and    amines   on 
(RiKDKL),  A.,  i,  .^36. 
Cinnamylideneacetophenone,    action    of 
liydroxylannnc  on  (CiusA  andTERNi), 
A.,  i,  763. 
Cinnamylideneacetophenone  hydroxyl- 
amines  and  -oximes  and  their  l>L'nzo3'l 
derivatives,    a-    and    ;8-    ^CiusA   and 
Tkrni),  a.,  i,  763. 
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^>-Cinnamylideneaminodimethylanilme 

and   its   hydroelilorides    (Mooke    and 
Gale),  A.,  i,  369. 
Cinnamylidenecarbamidoxime         (Con- 

DUCH6),  A.,  i,  154. 
Cinnamylidene     esters,      reactions     of, 
with   organic   magnesium   compounds 
(Reimek  and  Reynolds),  A.,  i,  988. 
Circulation    and  respiration,    effects   of 
excess  of  carbon  dioxide  and  want 
of  oxygen  on  (Hill  and  Flack),  A., 
ii,  706. 
See  also  Heart. 
Citral,  estimation  of,  in  essence  of  lemon 
(Bruylants),  a.,  ii,  330. 
estimation    of,    in     lemon    grass     oil 
(Block),  A.,  ii,  782. 
Citral  hydrate,  preparation  of  (Coulin), 
A.,  i,  999. 
condensation   of,  with  ketones   (Cou- 
lin), A.,  i,  1000. 
isomeride  of  (Coulin),  A.,  i,  1000. 
Citrals,  foi'mation  of,  from  their  corre- 
sponding   acids    (Merling),    A.,    i. 
653. 
Citralidenemalonic   acid,    methyl    ester 

(Meerwein),  a.,  i,  90. 
Citric   acid    in  wine  (Hubert),   A.,  ii, 
544. 
the  natural,  of  wine  (Dupont),  A.,  ii, 

904. 
new   synthesis  of  (Ferrario),  A.,  i, 

758. 
detection  of,  in  wine,   &c.    (Favrel  ; 
AsTRUC  ;  Deniges),  A.,  ii,  640. 
Citric  acid,  ammonium  salt,   action  of, 
on   calcium   phosphate    (Barilla), 
A.,  ii,  496. 
bismuth  salt  (Telle),  A.,  i,  852. 
calcium      salt,      hydrates    of     (van 

Itallie),  a.,  i,  854. 
glycinum  salt  (Tanatar  and  KuRov- 

SKi),  A.,  i,  758. 
basic   ferric   salt   (Rosenthaler   and 
SiEBECK),  A.,  i,  246. 
Citronella    series,     compounds    of   the 
(Harries  and  Himmelmann),  A.,  i, 
662. 
Citronellaldehyde,  ozonides  of  (Harries 

and  Himmelmann),  A.,  i,  662. 
Citronellic  acid,  ozonides  of  (Harries 

and  Himmelmann),  A.,  i,  663. 
Citronellol      ozonide      (Harries      and 

Himmelmann),  A.,i,  663. 
Cladoniacese,     chemical    monograph    of 

the  (ZoPF),  A.,  ii,  526. 
Claisen    reaction,     mechanism    of    the 

(Tingle  and  Gorsline),  A.,  i,  732. 
Clay,    separation    of,    in  the  estimation 
of  humus   (Mooers  and   Hampton), 
A.,  ii,  744. 
Clay  analysis  (Bloor),  A.,  ii,  71. 


Coagulation  and  agglutination  (Arrhe- 
Nius),  A.,  ii,  822. 
process    of,    from    colloidal   solutions 
(Woudstra),  a.,  ii,  160;  (Lotter- 
moser),  a.,  ii,  365. 
Coagulometer,    Buckniaster's,   modifica- 
tion of  (Golla),  a.,  ii,  766. 
Coaguloses  (Lawroff),  A.,  i,  844. 
Coal,  proximate  constituents  of  (Bedson), 
A.,  ii,  302. 
relation  between   the  composition  of, 
and  the  amounts  of  carbon  monoxide 
and  dioxide   contained   in  gas  dis- 
tilled from  it  (Vignon),  A.,  ii,  177. 
Parr's  method  of  estimating  the  heat 
of  combustion  of  (Parr),  A.,  ii,  533  ; 
(Constam),  a.,  ii,  734. 
rapid  estimation  of  sulphur  in  (Koma- 
rowsky),  a.,  ii,  892. 
Coal  gas,  estimation  of  naphthalene  in 
(Gair),  a.,  ii,  135. 
See  also  Gas,  illuminating. 
Coal   tar,   occurrence  of  nononaphthene 
in  (Ahrens  and  v.  Mozdzenski),  A., 
i,  618. 
Cobalt,  iron,  and  nickel,  experiments  on 
the   passivity   of    (Byers),    A.,    ii, 
1026. 
Cobaltammine  salts  (Werner),  A.,  ii, 
42  ;    (Werner,    Bindschedler, 
and   Grijn),   A.,   ii,   43 ;    (Sand 
and  Bokman),  A.,  ii,  44. 
iodo-  (Werner),  A.,  ii,  950. 
Cobalt  alloys  with  aluminium  (Gwyer), 
A.,  ii,  286. 
with   antimony,  bismuth,   chromium, 
lead,    tin,    thallium,    silicon,    and 
zinc  (Lewkonja),  A.,  ii,  853. 
with  arsenic,    freezing  point  curve  of 

(Friedrich),  a.,  ii,  387. 
with  copper  (Sahmen),  A.,  ii,  186. 
with  lead  (Ducelliez),  A.,  ii,  594. 
with   tin   (Lewkonja),   A.,   ii,    853  ; 
(Schemtschuschny     and     Belyn- 
sky),  a.,  ii,  855. 
Cobalt    salts,    abnormal    behaviour    of, 
on    hydrolysis    (Denham),    A.,    ii, 
380. 
compounds   of,    with  ethylenediamiue 
and    propylenediamine    (Pfeiffer, 
Gassmann,    and   Pietsch),    A.,   i, 
508. 
Cobalt  arsenides  (Ducelliez),    A.,    ii, 
853.  _ 
ammonium  chromates   (Groger),  A., 

ii,  691. 
molybdate     and     nickel    molybdate 

(Pozzi-Escot),  a.,  ii,  1042. 
oxides,  dissociation  pressures  of  (Foote 

and  Smith),  A.,  ii,  847. 
sulphides  (I.   and  L.  Bellucci),   A., 
ii,  196. 
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Cobalt  sulphides,  freezing  point  diagram 
of  (Friedrich),  a.,  ii,  500. 
Cobaltinitrites,  studies  on  the  (Cun- 
ningham and  Perkin),  P.,  212. 
compounds     of     with    jo-toluidine, 
diazoaminotoluene,  hydrazine,  and 
nitrosohydrazine   (Hofmann  and 
Buchner),  a.,  i,  875. 
Cobalt  elhyleuediamine   and  pyridine 
thiocyanates,    action   of  iodine    on 
(Pfeiffer   and   Tilgner),    A.,    i, 
614. 
Cobalt  dioximines  (Tschugaeff),  A., 

i,  615. 
Cobaltinitritoaquodimethylglyoxim- 

ine  (Tschugaeff),  A.,  i,  616. 
Cobaltic^initritodimethylglyoximinic 
acid   and    its   salts   (TschugaeffI, 
A.,  i,  616. 
Cobalt,  detection  of,  in  presence  of  large 
quantities  of  nickel  (Pozzi-Escot), 
A.,  ii,  988. 
and   nickel,    simultaneous   qualitative 
test  for  (Grossmann   and  Heil- 
born),  a.,  ii,  635. 
detection  and  estimation  of  (Pozzi- 

Escot),  a.,  ii,  899. 
colorimetric      estimation      of,       in 
presence    of    ench    other    (Chal- 
linor),  a.,  ii,  988. 
estimation  and  separation  of  (Pozzi- 

Escot),  a.,  ii,  229,  539,  540. 
separation  of  iron  from  (Laby),  A., 
ii,  988. 
Cobaltammine  salts  and  Cobaltinitrites. 

See  under  Cobalt. 
Cobra  poison.     See  Poison. 
Coca,  assay  of  (Greshoff),  A.,  ii,  441, 
997  ;  (DE  Jong),  A.,  ii,  997. 
Java,   estimation   of  ecgonine  in    (de 
Jong),  A.,  ii,  239. 
Coca  leaves,  estimation  of  total  alkaloids 
in  (he  Jong),  A.,  ii,  440  ;  (Greshoff), 
A.,  ii,  441. 
Cocaine  in  Java  coca  (de  Jong),  A.,  i, 

825. 
Cockchafer,     natural     melanin    of    the 

(Lshizaka),  a.,  i.  280. 
Cocoa,    istimation   of  (at  in   (Kreutz), 

A.,  ii,  641. 
Cocoanut.     See  Cocos  nucifcra. 
Cocoanut    oil,     new    constant    for    the 
detection  of  (Hanus  and  Stekl),  A., 
ii,  641. 
Cocos  nucifera,  composition  of  the  milk 
and    ferments    of    the    (Vuit    of    (de 
Kruvkk),   a.,  ii,  .^>26. 
i|^-«/)oCodeine  and  apomorphine,  relation 
between  (Knorr  and  Raabe),  A.,  i, 
908. 
MoCodeine,    relationsliip   of,   to  codeine 
(Knorr  and  Horlein),  A.,  i,  42. 


Codeines,  four  isomeric,  relationship  of, 
to  the  morphines  (Knorr  and  Hor- 
lein), A.,  i,  42. 
Codide,  o-  and  /3-chloro-,  hydrolytic  pro- 
ducts   of  (Knorr  and   Horlein), 
A.,  i,  361. 
;8-chloro-  (Knorr  and  Horlein),  A., 
i,  42. 
Cod  liver  oil,  leucomaines  of  (Hawk), 

A.,  ii,  308. 
Coelenterata,    cholesterol    in    (Dor6e), 

A.,  ii,  769. 
Coelestin-blue     B    {correin    BE),    com- 
pounds of,  \\ith  amino-compounds, 
and  its  picrate  (Grandmougin  and 
BoDMER),  A.,  i,  290,  572. 
compound  of,  with  aniline   (Grand- 
mougin   and     Bodmer),     A.,     i, 
290. 
Coelococcus,  carbohydrates  of  (Ivanoff), 

A.,  ii,  1064. 
Co-enzyme  of  expressed   yeast   in  juice 

(Buchner  and  Klatte),  A.,i,  380. 
Coffalic  acid  (Gorter),  A. ,  i,  346. 
Coffee  (Gorter),  A.,  i,  186,  345. 
Coffee  extract,  Liberian  (Gorter),  A., 

i,  186. 
Coke,    conversion  of  diamond  into,    in 
high  vacuum  by  cathode  rays  (Parsons 
and  Swinton),  A.,  ii,  275. 
Colchicine,      physiological      effects     of 

(Dixon  and  Malden),  A.,  ii,  520. 
Collidine  and  its  hydrochloride,  absorp- 
tion spectra    of  (Purvis),   A.,  ii, 
745. 
and  its  nonachloro-,  absorption  spectra 
of  (Purvis    and    Foster),   A.,  ii, 
244. 
Colloid    producer,  gelatose   as    (Liese- 

gang),  a.,  ii,  476. 
Colloidal     granules,    influence    of    the 
reaction    of    the    medium    on    the 
size    of   (Mayer,   Scn.EKFER,   and 
Terroine),  a.,  ii,  24. 
liquids,    influence   of  electrolytes    on 
tiic  viscosity  of  (Albanese),  A.,  ii, 
1018. 
metallic  solutions,  examination  of,  by 
the  ultra-microscope  (Reissio),  A., 
ii,  933. 
Colloidal  solutions  (Svedberg),  A.,  ii, 
23. 
does  Beer's  law  hold  for?  (Scarpa), 

A.,  ii.  244. 
electrical  nature  of  (DucLAUX),  A.,  ii, 

760  ;  (PAri'ADA),  A.,  ii,  1024. 
inllueiice  of  radium  on  the  electrolytic 
conductivity  of  (ZtonicKi),  A.,   ii, 
451. 
viscosity  of  (Fawsitt),  T.,  1004  ;  P., 

121  ;  (Woudstra),  A.,  ii,  464. 
stability  of  (Svedberg),  A.,  ii,  364. 
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Colloidal    solutions    in    galvanic    cells, 

coagulation     of    (Biltz),     A.,     ii, 

822. 
See  also  Hydrogels  and  Hydrosols. 
Colloidal,    amorphous,  and    crystalline 

states  (v.  Weimarn),  A.,  ii,  90. 
Colloids     and     their     adsorption     com- 
pounds (Biltz),  A.,  ii,  476. 
system  of  (Ostwald),  A.,  ii,  820. 
modification    of  Wolfgang    Ostwald's 

system   of  (v.    Weimakn),   A.,  ii, 

820. 
theory  of  (Jordis),  A.,  ii,  675,   820, 

1023. 
investigation     of,    by    the     filtration 

method    (Bechhold),    A.,    ii,    24, 

823. 
quantitative     investigations     on     the 

electrical  synthesis  of  (Svedberg), 

A.,  ii,  255. 
changes     in     the     physical    state    of 

(Pauli    and   Handovsky),   A.,   i, 

707. 
effect  of  electrolytes  on  tlie  viscosity 

of  (GoKUN),  A.,  ii,  821. 
diffusion  of  (Herzog  and  Kasarnow- 

SKi),  A.,  i,  707. 
influence   of  temperature   on   the  co- 
aggregation  of  (Buxton  and  Rahe), 

A.,  i,  707. 
mutual  flocculation   of  (Teague   and 

Buxton),  A.,  ii,  365. 
diastatic  function  of  (Duclaux),  A., 

ii,  25. 
physico-chemical     investigations     on 

soaps       considered      as      (Mayer, 

ScHiEFFER,  and  Terroine),  a.,  ii, 

264. 
influence    of,   on    the    absorption    of 

gases,  especially  of  carbon   dioxide 

in   water  (Findlay   and    Harby), 

A.,  ii,  1024. 
biochemistry  of  (Feigl  and  Rollet), 

A.,  ii,  312. 
influence  of, on  enzymes  (Pincussohn), 

A.,  ii,  308. 
influence  of,  on  hemolysis  (Mey'er), 

A.,  ii,  513. 
inorganic,      electrical     transport      of 
(Mayer),  A.,  ii,  458. 

influence   of,    on  autolysis  (AscoLi 
and  Izar),  A.,  ii,  121,  713. 
precipitated,  nature   of  (Foote),   A., 

ii,  821. 
Colour  and  constitution  (Moore  and 
Gale),  A.,  i,  368  ;  (Will- 
statter  and  Piccard),  A.,  i, 
475;  (Kehrmann),  A.,  i,  699, 
993. 

of  azomethiue  compounds  (Pope), 
T.,  532;  P.,  24;  (Pope  and 
Fleming),  T.,  1914;  P.,  228. 


Colour  and  fluorescence,  relation  of,  to 
constitution  (Silberrad  and 
Roy),  p.,  204. 

of  organic   substances   (v.  Liebig), 
A.,  i,  445. 
dependence  of,  on  temperature  (KuR- 

batoff),  a.,  ii,  4. 
in  the  triphenylmethane  series,  cause 

of  (Green),  P.,  206. 
Coloured  flames.     See  Flames. 

liquids,  cause  of  the  decoloration  of, 

by     means     of    various     charcoals 

(Glassner     and    Suioa),    A.,    ii, 

669. 
salts,  theory  of  (Fecht),  A.,  ii,  916. 
Colouring    matter,    red,    CigHgOaSo,    of 

the  thionaphthen  series,  preparation 

of  a  (Kalle  &  Co.),  A.,  i,  672. 
CigHjiOoN,  and  its  acetyl  derivative, 

from  isatin  chloride  and  o-naphthol 

(Bezdzik   and  Friedlander),   A., 

i,  674. 
Cj^HjqOoNCI,     from     isatin    chloride 

and   2-chloro-o-naphthol   (Bezdzik 

and  Friedlander),  A.,  i,  674. 
C22H20N2,  from  2-raethylquinoliiieand 

methyl   salicylate    (Spady),    A.,    i, 

915. 
^36^420^175,   and  its  salts  and  leuco- 

base,    from  o-dimetliylaminobenzyl- 

diethylaminobenzoylbenzene        and 

diethylaniline  (Guyot  and  Pignet), 

A.,  i,  570. 
fixation  of  different  derivatives  of  the 

same,    and   explanation    of    dyeing 

(Pelet-Jolivet    and    Andersen), 

A.,  ii,  1026. 
Colouring  matters,    action  of  halogens 

on  aromatic  amines  and  their  use  in 

the    synthesis    of  certain    (Ostro- 

GoviCH   and   Silbermann),    A.,  i, 

373. 
formation    of,    in    ultra-violet     light 

(Schall),  a.,  i,  289. 
study  of,  in  solution  (Pelet-Jolivet 

and  Wild),  A.,  ii,  1025. 
classification  of  solutions  of  (Freund- 

LiCH   and    Neu.mann),  A.,  ii,  820  ; 

(Pelet-Jolivet  and  Wild),  A.,  ii, 

1025. 
function  of  the  double  chromophore, 

CO -0:0,    in   (Zwayer,    v.   Kosta- 

NECKi,  and  Szwejkowska),  A.,  i, 

443. 
absorption  of,    by    various    charcoals 

(Glassner    and    Suida),    A.,    ii, 

669. 
of   the   stilbene    group   (Green   and 

Baddiley),  T.,  1721  ;  P.,  201. 
acid,      salts      of,      with      guanidine, 

dicyanodiamide,       and       melamine 

Kadlberger),  a.,  i,  1001. 
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Colouring  matters,  acidic  and  basic,  dis- 
sociation by  adsorbing  substances 
of    the    compounds    formed     by 
(Pelet-Jolivet),  a.,  ii,  18. 
influence  of  acids  and  bases  on  the 
absorption   of,   by  wool  (Pelet- 
Jolivet  and  Andersen),  A.,  ii, 
89. 
basic,       iodometric       estimation       of 
(Pelet-Jolivet  and  Garuti),  A., 
ii,  441. 
sulphur,    as   derivatives    of    thiozone 

(Erdmann),  a.,  ii,  831. 
volumetric     estimation     of    (Pelet- 
Jolivet    and     Garuti),     A.,     ii, 
441. 
estimation    of    the    fundamental,    of 
urine   (Browinski    and    Dabrow- 
SKi),  A.,  ii,  443. 
See   also    Indicators,    Pigments,    and 
Tannins. 
Colouring    matters,    natural   vegetable. 
See  also  :— 
Alizarin. 
Anthocyanins. 
Brazil  ein. 
Brazilin. 
Catechin. 
Curcumiu. 
Dossetin. 
Ellagic  acid. 
Hsematein. 
Hsematoxylin. 
Indigo. 
Indigotin. 
Morindin. 
Quercitin . 
Rosocyaniu. 
Rottlerin. 
Rutin. 
Columbamine   and  its  derivatives  from 

calumba  root  (Feist),  A.,  i,  100. 
Colombium  [niobium),  atomic  weight  of, 
and  its  salts  (Balke  and  Smith),  A., 
ii,   1043. 
spectrum   of,    and    its    pentabromide, 
oxybromide,    and    iodide    (Bark), 
A.,  ii,  1045. 
arc  spectrum  of  (Hildebrand),  A.,  ii, 

1045. 
electrolytic   valve   action    of,    and    a 
classification   of    the   behaviour    of 
electrolytic  anodes  (Sciiulze),   A., 
ii,  350. 
Colnmbium  sulphide   (Bij,tz  and  Gon- 

deu),  a.,  ii,  114. 
Coma,  metabolism  in  a  case  of,  under 
rectal  feeding  (Laiplaw  and  Rvkfel), 
A.,  ii,  311. 
Combustible  powders,  action  of  alkali 
salts  of  a  fixed  base  on  tlie  combustion 
i)f  (Dautuiche),  a.,  ii,  275. 


Combustion  without  flame   (Meunier), 
A.,  ii,  276,  463. 
organic,  a  new  catalyst  in,  according 
to    the    Carrasco-Plancher    method 
(Carrasco  and   Belloni),  A.,   ii, 
631. 
Combustion     phenomena,      simple     gas 
burner      contrivance       for      showing 
(Thorner),  a.,  ii,  341. 
Commiphoric  acids,  o-,  ^8-,  and  y-,  and 
Commiphorinic  acid  (v.  Friedrichs), 
A.,  i,  97. 
Complex    formation,    influence   of   tem- 
perature  on,  in  solution  (Benrath), 
A.,  ii,  567. 
Compounds,   non-dissociated,   spectra  of 

(Becquekel),  a.,  ii,  139. 
Compressibility,    surface    tension,    and 
other   properties,    relation    between 
(Richards  and  Mathews),  A.,  ii, 
158. 
thermal    expansion,    atomic   volume, 
and  atomic  heat  of  metals,  relation 
between  (Gruneisen),  A.,  ii,  563. 
Condenser,  new  formsof  (Stoltzenberg), 
A.,  ii,  938. 
new  aspirating  reflux  (Vigreux),  A., 

ii,  938. 
new  aspirating  reflux,  and  recuperator 
for  rapid   evaporations   (Vigreux), 
A.,  ii,  938. 
new    reflux,    for   extraction  apparatus 
(Merkel),  a.,  ii,  478. 
Congo-copalic  acid,  -copalolic  acid,  and 
-copaloresens        from        Congo-copal 
(Engel),  a.,  i,  559. 
Conifers,  resins  from  (Schkateloff),  A., 

i,  816. 
Coniine,  new  isomeride  of  (Guaresuhi), 
A.,     i,     1008  ;     (Issoglio),     A.,     i, 
1009. 
Co-ordinated  compounds,  constitution  of 

(Brig(js),  T.,  1564  ;  P..  94. 
Copals,   Manila  and  l^ntianac  (CoFFlG- 
NiEu),  A.,  i,  436. 
West  African  (TscniRCH  and  Rack- 

wiTz),  A.,  i,  96. 
AVest    African,    solubility    of   "half- 
hard  "  (COFFIGNIEU),  A.,  i,  39. 
Copper,   electrolytic  extraction  of,   from 
its  ores  (Juman),  A.,  ii,  282. 
electrolytic  valve  action  of  (Schulze), 

A.,  ii,  560. 
electrolysis  of  solutions  of  (Meyer), 

A.,  ii,  803. 
and  selenium,  freezing  point  diagram 
of  (FKiEDRiOHaud  Leroux),  a.,  ii, 
696. 
electrolytic  oxidation  of  (Schmiedt), 

A.,  ii,  946. 
reaction  of,   witli  nitric  acid    (St.^np- 
r.iK),  A.,  ii,  497. 
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Copper,  interaction  of,   with  nitric  acid 

in    presence     of    metallic     nitrates 

(Rennie,     Higgin,     and    Cooke), 

T.,  1162  ;  P.,  141. 
action  of  oxygen  on  tin,    zinc,   and, 

and  on  its  alloys  with  tin  and  zinc 

(JoRDis),  A.,  ii,  107. 
direct  action  of  radium  on  (Permax), 

T.,  1775;  P.,  214. 
as  oxygen  carrier  (Cervello),  A.,  i, 

1027. 
Copper  alloys,   colorimetric  method  for 

the  esiimation  of  small  percentages 

of  iron  in  (Gregory),  T.,  93. 
with  aluminium  (Gwyer),  A.,  ii,  284. 

electrolytic  corrosion  of  (Rowland), 
A.,  ii,  381. 
with  calcium  (Donski),  A.,  ii,  280. 
with    cobalt,    iron,    magnesium,    and 

manganese  (Sahmen),  A.,  ii,  186. 
with   magnesium   (Urazoff),   A.,  ii, 

186. 
with  nickel  and  zinc,  constitution  of 

(Tafel),  a.,  ii,  846. 
with     phosphorus.       See      Phosphor- 
copper, 
with  tin  (Sackur  and  Pick),  A.,  ii, 

496  ;  (Giolitti  and  Tavanti),  A., 

ii,  946. 
with   zinc,    heat   treatment   of  (Ben- 

gotjgh  and  Hudson),  A.,  ii,  186. 
Copper  salts,  action  of  radium  emanation 

on  solutions  of    (Curie  and   Gle- 

ditsch).  A.,  ii,  793. 
and  iron  salts  in  presence  of  alkalis 

and  acids  (Frischer),  A.,  ii,  947. 
Cuprammonium  salts  (Horn),    A.,   i, 
121. 

See  also  under  Copper  organic  com- 
pounds. 
Copper   carbonate,    basic,    solubility    of 

precipitated,  in  solutions  of  carbon 

dioxide  (Free),  A.,  ii,  848. 
carbonates,  conditions  of  formation  of 

natural  (Millcsevich),  A.,  ii,  282. 
chloride,    and     barium    and     sodium 

chlorides,    and    water,    the    system 

(SCHREINEMAKERS    aud    DE    BaAT), 

A.,  ii,  1020. 
ammonium  chromates  (Groger),  A., 

ii,  691. 
hydroxide,      heterogeneous     colloidal 

(Szil.vrd),  a.,  ii,  197. 
oxides,  dissociation  pressures  of  (Foote 

and  Smith),  A.,  ii,  847. 
chromium  double  oxides,  dissociation 
of  (L.  and  P.  Wohler),  A.,  ii,  387. 
sulphate,  action  of  lime  in  excess  on 
solutions  of   (Bell  and  Taber), 
A.,  ii,  107. 
hydrates  of  (Bell  and  Taber),  A., 
'ii,  382. 


Copper  ammonium  and  potassium  calcium 
sulphates  (D'Ans),  A.,  ii,  590. 
Cuprous  ammonia  halides  (Lloyd),  A., 
ii,  847. 
iodide,  electrical  conductivity  of  solid 
(Badeker   and    Paul:  ;    Bade- 
ker),  a.,  ii,  654. 
oxide,    oxidation   by   means  of,    in 
strongly  alkaline  solution  (Ehren- 
feld),  a.,  ii,  848. 
amraonio-sulphate  (Bouzat),  A.,  ii, 
187. 
Cupric    salts,    colour   of,    in  aqueous 
solution  (Sidgwick  and  Tizard), 
T.,  187. 
chloride,  flame  spectrum  of  (Kien), 
A.,  ii,  1001. 
Copper  organic  compounds  : — 

Cuprammonium  salts  (Horn),  A.,   i, 
121  ;  (Horn  and  Graham),  A.,  i, 
392. 
Copper  acetylide.     See  Acetylene,  cop- 
per compound. 
glycine  sulphates,  physico-chemical 
study  of  the  complex  (B\rker), 
A.,  i,  323. 
Copper,      titration     of,      by     Volhard's 
method    (Theodor),    A.,    ii,    898  ; 
(Kuhn),  a.,  ii,  1072. 
and    iron,   detection   of   (Del^pine), 

A.,  ii,  633. 
and     nickel     solutions,      colorimetric 
comparison  of  (Milbauer),  A.,   ii, 
71. 
influence  of  temperature  on  the  elec- 
trolytic precipitation  of,  from  nitric 
acid  (Withrow),  A.,  ii,  432. 
precipitation  of  metallic,    by  titanous 
sulphate        (lecture        experiment) 
(Knecht),  a.,  ii,  270. 
estimation  of    colorimetrically   (Mil- 
bauer and  Stanek),  A.,  ii,  69. 
estimation,  electrolytically,  of  minute 

quantities  of  (Free),  A.,  ii,  227. 

estimation  of,  volumetrically  (Jamie- 

.soN,  Levy,  and  Wells),  A.,  ii,  634. 

lead,     and    silver,    estimation   of,     in 

comjilicated    organic    salts    (RiNDL 

and  SisiONis),  A.,  ii,  432. 

estimation    of,    in    pyrites    (RE.MON- 

DiNi),  A.,  ii,  323. 
use  of  ammonium  persulphate  in  the 
separation   of   manganese   from,    in 
acid  solutions  (Gottschalk),  A.,  ii, 
433. 
separation  of  nickel  from  (Thiel),  A., 

ii,  539. 
electrolytic   separation   of  silver    and 

(GiLLETT),  A.,  ii,  226. 
See  also  White  metal. 
Copper  mirrors,  deposition  of,   on   glass 
(Neogi),  a.,  ii,  848. 


1288 


INDEX  OF   SUBJECTS. 


Copper-plating  baths,   rapid  analysis  of 

(Pannain),  a.,  ii,  537. 
Coprostanone  and  its  oxime,  seniicarbaz- 
one,    and  j)heuylhydiazine  compound 
(Dor6e  and  Gardner),  T.,  1628  ;  P., 
196. 
Coprosterol  (Dor^e  and  Gardner),  T.  , 

1625;  P.,  196. 
;^-Coprosterol  and  its  acetate  and  benzo- 
ate  (Dor]<:e  and  Gardner),  T.,  1630  ; 
P.,  196. 
Cordierite    from    Canada    (Evans    and 

Bancroft),  A.,  ii,  604. 
Coriander  oil  (Haensel),  A.,  i,  665. 
Cornicrystallin  from  Authozoa  (Morn- 

er),  a.,  ii,  517. 
Cornus  scricca,  fruit  of  (Stockton  and 

Eldredge),  a.,  ii,  978. 
Corundum,  action  of  Rontgen   rays  on 

(BoRDAs),  A.,  ii,  9. 
Corydalis  roots,  Japanese,  protopine  of 
(Makoshi),  a.,  i,  908. 
tubers,     Chinese,    tlie     alkaloids      of 
(Makoshi),  A.,  i,  825. 
Cotunnite,    Vesuvian,    radioactivity    of 

(Rossi),  A.,  ii,  9. 
Coumalinic     acid,    bronio-,    action     of 
A'-amino-compounds   on  (BtJLOW  and 
Filchner),  a.,  i,  1017. 
l:2-Coumaran,    attemptt    to    syuthesise 

(Helbig),  a.,  i,  357. 
Conmarau    group,   studies    in    the    (v. 
KosTANECKi  and  Lampe),  A.,  i,  442. 
o-Coumaric  acid,  ethyl  ester,  and  sodium 
.salt  (Fries  and  Klostermann),  A.,  i, 
822. 
o-Coumaric    acids,   formation    of,    from 
coumarins  (Fries  and  Klostermann), 
A.,  i,  820. 
Coumarin  and  thio-,  and  their  mercuri- 
chlorides  (Clayton),  T.,  525;  P., 
26. 
pharmaco-dynamic  characters  of  (El- 

LiNGEii),  A.,  ii,  1060. 
derivatives  (Rkycjilkr),  A.,  i,  441. 
Coumarin,  6-  and  7-chloro-,  formation  of 
(Clayton),  T.,  2021. 
rfihydroxy-,  and  its  diacetate  (Gatter- 
mann),  a.,  i,  31. 
Coumarins  and  thio-,  residual  allinity  of, 
as   shown    by   their  aiUlitive   com- 
pounds (Clayton),  T.,  524  ;  P.,  26. 
formation    of    (Clayton),   T.,   2016 ; 

P.,  229. 
conversion   of,  into   coumarinic  acids 
and   «-C()umaric    acids   (Fries   and 
Klo.stehmann),  a.,  i,  820. 
reduction  of,  with  zinc  dust  iu  alkaline 
.solution  (FiiiES  and  FiuKKWlRTli), 
A.,  i,  822. 
Coumarin- 3-carboxylic  acid,  preparation 
of  (IIaakmann  h  Kkimkii),  A.,  i,  345. 


isoCoumarin-4-carboxylic   acid   and  its 

esters  (Dieckmann  and  Meiser),  A., 
i,  894. 
Coumarinic    acids,   formation    of,  from 
coumarins  (Fries  and  Klostermann), 
A.,  i,  820. 
Coumarone  and  hydrocoumarone  deriva- 
tives    from     4:7-dimethylcoumarin 
(Fries    and    Fickewirth),   A.,   i, 
824. 
chlorohydrin  and  glycol  (Boes),  A.,  i, 
444. 
Covellite  from  Servia  (Stevanovic),  A., 
ii,  396. 
synthesis  of  (CoRNU),  A.,  ii,  396. 
Cows,  protein  minimum  in  the  food  of, 

A.,  ii,  607. 
Crab    extract  (Ackermann  and   Kut- 

scher),  a.,  ii,  53. 
Crangitine   and   its   hydrochloride   and 
aurichioride  from  crab  extract  (Acker- 
mann and  Kutscher),  A.,  ii,  53. 
Crangonine  and  its  aurichioride  from  crab 
extract  (Ackermann  and  Kutscher), 
A.,  ii,  53. 
Crawfish,  digestive  gland  of  the  (Brad- 
ley), A.,  ii,  405. 
Creatine  and  creatinine  (Mellanby),  A., 
ii,  308. 
formation     and     destruction     of,     in 
perfused     organs     (Gottlieb     and 
Stangassinger),  a.,  ii,  515. 
behaviour  of,  iu  autolysis  (St.vngas- 
singer  ;    Gottlieb  and  Stangas- 
singer), A.,  ii,  515  ;  (Rothmann), 
A  ,  ii,  967. 
in  frog's  muscle  (Brown  and  Cath- 

cart).  A.,  ii,  516. 
in  meat  and  meat  extracts  (Emmett 

and  Grindley),  A.,  ii,  53. 
excretion  of  (van  Hoogenhuyze  and 
Verploegh  ;  Shaffer),  A.,  ii,  971. 
excretion  of,  in  hepatic  disease  (Mel- 
lanby), A.,  ii,  54. 
Creatinine    and    creatine  (Mellanby), 
A.,  ii,  308. 
distillation  of  (ENGELANb),  A.,  i,  958. 
in  frog's  muscle  (Brown  and  Cath- 

cart),  a.,  ii,  516. 
of  infants'  urine  (Funaro),  A.,  ii,  716. 
in  meat  and  meat  extracts  (Emmett 

ami  Grindley),  A.,  ii,  53. 
excretion  of  (van  Hoogenhuyze  and 
Veri'Loegh  ;  Shaffer),  A.,  ii,  971. 
excretion  of,  in  hepatic  disease  (Mel- 
lanby), A  ,  ii,  54. 
Creatinine  metabolism.    Sec  Metabolism. 
Cresol,  iinisoning  liy  (Mlu.menthal  and 

Jaioiiy),  A.,  ii,  55. 
ti-Cresol,  synthesis  of  pulononedcrivatives 
from    (AuwKUs    and    Hessknland), 
A.,  i,  550. 
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o-Cresol,  3-bromo-,  S-bromo-fi-nitro-,  and 
its    potassium     salts,    and     5-bromo- 
3-nitro-,  potassium  salts  of  (Robert- 
son), T.,  789  ;  P.,  73. 
/a-Cresol,  estimation  of,  in  cresol  mix- 
tures   (Rasghig  ;    Herzog),    A.,    ii, 
233. 
jw-Cresol,    condensation    of,     with    epi- 
chlorohydiin   (Boyd   and   Maule), 
T.,  839  ;  P.,  92. 
action   of    potassium    persulphate    on 
(KuMAGAi     and    Wolffexsteix), 
A.,  i,  159. 
jj-Cresol,    2-amino-,     bisazo-derivatives, 
preparation     of    (Anilinfarben-     & 
Extrakt-Fabrikex     vorm.     J.     R. 
Geigy),  a.,  i,  1022. 
m-  and  /;-Cresol  methyl  ethers,  sulphina- 
tion  of  (Smiles  and  Le  Rossignol), 
T.,  7.56. 
Cresols,  o-,  m-,  and  p-,  bisazo-dyes  from 
(ScHULTZ  and  Ichenhaeuser),  A.,  i. 
229. 
o-Cresol-5-arsinic     acid     (Benda     and 

Kahn),  A.,  i,  .592. 
2>Cre8ol-3-sulplionic       acid,       2-nitro- 
5-amino-      and     o-Cresol-5-sulphoiiic 
acid,  6-nitro-3-amino-,  preparation  of 
(Farbwerke  vorm.  Meister,  Lucius, 
&  Brtjning),  A.,  1,  785. 
o-Cresolsulphonic    acids,    copper   salts, 
and    the     action     of    ammonia     and 
pyridine  on  (Ley  and  Erler),  A.,  i, 
177. 
Cresorcinol     {2-A-d\hyd7vxytohiene)     di- 
methyl ether,  aldehyde  from,  and  its 
oxime,    synthesis   of  (Gattermann), 
A.,  i,  34. 
Cresorcylaldehyde   and   its   azine,   syn- 
thesis of  (Gattermaxx),  a.,  i,  30. 
Critical  opalescence.     See  Opalescence, 
temperatures  and  molecular  weights  of 
liquids,  determination  of,  by  the 
aid    of   di'op    weights    (Morgan 
and    Stevenson),    A.,    ii,    356; 
(Morgan   and   Higgins),  A.,  ii, 
668. 
of  solutions  (Centnerszwer),  A., 
ii,  13. 
Crops,  intiuence  of  stimulating  com  pounds 
on,  under  different  conditions  (UcHl- 
yama),  a.,  ii,  126. 
farm,  pot  experiments  to  determine  the 
limits  of  endurance  of,  for  certain 
injurious  substances  (Guthrie  and 
Helms),  A.,  ii,  890. 
Crotonaldehyde,   condensation  of,   with 
malouic  acid  (Riedel),  A.,  i,  501. 
action     of     organo-magnesium     com- 
pounds   on,    and    the    optical    be- 
haviour of  the  products  (Reif),  A., 
i,  847. 

xciv.  ii. 


Crotonic  acid,  stereochemical  nature  of 
the  addition  of  chlorine  to  (Michael 
and  Bunge),  A.,  i,  84S. 
Crotonic  acid,  ethyl  ester,  action  of 
seniicarbazidc  on  (RuPE  and  HlNTER- 
LAcir),  A.,  i,  13. 
Crotonic  acid,  7-chloro-3-amino-a-cyano-, 

ethyl  ester  (Bexary),  A.,  i,  600. 
Crotonylideneacetone    and    its    bromo- 
compound,    oxime,    phenylhydi'azone, 
and  semicarbazone  (Meerwein'i,   A., 
i,  90. 
Crotonylidenemalonic  acid  (Riedel),  A. , 
i,  501. 
methyl     ester     (Meerweix),     A.,    i, 
90. 
Crotonyltropeine      and       its       picrate 
(WoLFFENSTEiN  and   Rolle),  a.,   i, 
282. 
Crucibles  of  iridium  and  rhodium,  use 
of,  in  chemical  operations  (Crookes), 
A.,  ii,  702. 
Cryolite,  reversible  alteration  of  (CoRxr), 

A.,  ii,  955. 
Cryometric    measurements,    practice    of 

(PoDA),  A.,  ii,  564. 
Cryoscope,    a    (Dekhutzen),     A.,     ii, 

661. 
Cryoscopic  investigations  of  solutions  of 
gases  in  liquids  (Falciola),  A.,  ii, 
1015. 
measurements,  stand  for  apparatus  for 

(Lespieau),  a.,  ii,  564. 
method,  modification  of  the,  for   in- 
vestigating    small     quantities     of 
(Kixoshita),  a.,  ii,  810. 
Crystalline  form,  chemical  composition, 
hardness,  and  density,  relation  be- 
tween (Poschl),  a.,  ii,  673. 
and   chemical    constitution   of   picryl 
derivatives,  relation  between  (Jeru- 
salem ami  Pope),  A.,  ii,  674. 
of  halogen  derivatives   of  open-chain 
hydrocarbons  with  reference  to  the 
Barlow-Pope    theory    of    structure 
(Jaeger),  T.,  517;  P.,  29. 
Crystalline  liquids,  anomalous  viscosity 
at   the    clearing   point  of  so-called 
(Bose  and   Coxrat),    A.,  ii,    258 ; 
(Bose),  a.,  ii,  1017. 
amorphous,    and   colloidal    states   (v. 

Weimarn),  a.,  ii,  90. 
liquid  state  as  a  general  property  of 
matter  (v.  Weimarn),   A.,  ii,  90, 
263,  1023. 
state  as  a  general  property  of  matter 
(V.  Weimarn),  A.,  ii,  263, 
Crystallisation  from   aqueous   solutions 
(Marc),  A.,  ii,  160. 
velocity  of,    of  isomorphous  mixtures 

(Padoa),  a.,  ii,  89. 
explosive  (Weston),  A.,  ii,  759. 
86 
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Crystallisation,  spontaneous,  the  tem- 
peratures of,  of  mixed  solutions 
and  their  determination  by  means 
of  tlie  index  of  refraction  (Isaac), 
T.,  384;  P.,  30. 
of  solutions  of  some  alkali  nitrates 

(Jones),  T.,  1739;  P.,  196. 
of  substances  which  form  a  continu- 
ous series  of  mixed  crystals  (Miers 
and  Isaac),  T.,  927  ;  P.,  125. 
Crystallography   of  the  monoxides  and 
monosulphides;of  the  elements  of  the 
second  group  (Bbckenhamp),  A.,  ii, 
280. 
of   some    cyclic    organic    compounds 

(Jaeger),  A.,  i,  413. 
See  also  Isomorphism  and  Polymorph- 
ism. 
Crystal-systems  and  the   optical  inter- 
ference-figures     of      liquid      crystals 
(Vorlander),  a.,  ii,  88. 
Crystals,  orientation  of,  by  the  magnetic 
field ;  importance  of  optical  proper- 
ties of  mixed  liquids  from  the  point 
of    view    of    crystalline    symmetry 
(CoTTOX  and  Mouton),  A.,  ii,  757. 
natural  and  magnetic  rotation  of  the 
plane  of  polarisation  in  (Voigt  and 
Honda),  A.,  ii,  912. 
rate     of     growth     and     solution     of 

(Andr]?:eff),  a.,  ii,  475. 
causes  modifying  the   dominant  faces 

of  (Gaubert),  a.,  ii,  933. 
parallel  growths  lof,  and  isoinorplious 

miscibility  (Barker),  A.,  ii,  366. 
apparatus  for  the  centrifugal  draining 
of  small    quantities    of  (Baxter), 
A.,  ii,  369. 
helical  structures  (Gaubert),  A.,   ii, 

475. 
influence   of  temperature  changes   on 
the  absorption  in  (Becquerel),  A., 
ii,  78. 
which  are  not  enantiomorphous,  rota- 
tory pohirisation in  (So.mmrrfeliit), 
A.,  ii,  339. 
liquid,    clear  and   transparent   (Vor- 
lander and   Ka.stkn),  A.,  i,  641  ; 
(Vorlander),  A.,  ii,  675. 
liquid  (RoTARSKi),  A.,  i,  640  ;  ii,  675  ; 
(Lehmann),  a.,  ii,  1023. 
formation  of  (Vokl.\nder),   A.,  ii, 

22. 
relation    between    constitution   and 
capacity  for  forming  (Vorlandeii 
and  Kasten),  A.,  i,  041  ;  (Ho.sk), 
A.,  ii,  1017. 
optical        interference- figures        of 

(Vorlander),  A.,  ii,  89. 
examination      of,      in      convergent 
polarised    light   (Sommerfeldt), 
A.,  ii,  338. 


Crystals,  liquid,  and  their  mixtures, 
character  of  melting  point  and  clear- 
ing point  curves  for  (Bogojawlen- 
SKYand  Winogradoff),  A.,  ii,  809. 

mixed,  hardness  of  (Kurnakoff  and 
Schemtschuschxy),  a.,  ii,  932. 

mixed  saturated,  influence  of  the  rate 
of    cooling  on   the    composition   of 
(v.  Lepkowski),  a.,  ii,  810. 
Ctenophore     swimming-plate,    role    of 

calcium   salts   in    the    mechanical  in- 
hibition of  (Lillie),  a.,  ii,  310. 
Cubebin  (Mameli),  A.,  i,  20. 
Cubebs,  oil  of  (Hasnsel),  A.,  i,  665. 
Cultivation    experiments,    comparative 

investigation  of  the  results  of  chemical 

soil   analyses  and  of  (OriTz),    A.,   ii, 

421. 
v/'-Cumeneazo-orcinol,    6-bromo-  (Orton 

and  Everatt),  T.,  1020. 
>|/-Cumene-4-azoresorcinol,  6-bromo- 

(Ortox  and  Everatt),  T.,  1019. 
^-Cumenesulphinic  acid,  prtqjaration   of 

(Kxoevexagel  and  Kexner),  A.,  i, 

971. 
i|'-Cumenesulphinic  acid  preparation   of 

(KX0EVEN.A.GEL  and  Kenner),  a.,  i, 

971. 
^-Cumenesulphinic   anhydride,  prepara- 
tion of  (Kxoevexagel  and  Polack), 

A.,  i,  971. 
i//-Cumenesulphinic  anhydride,  prepara- 
tion of  (Knoevenagel  and  Pol.\ck), 

A.,  i,  971. 
i/z-Cumenol,  coumarins  from  (Clayton), 

T.,  2020. 
Cuminanisoin  (Ekecrantz  and 

Ahlqvlst),  A.,i,  993. 
Cuminylidenecarbamidoxime  (Cox- 

DrcHi?;),  A.,  i,  155. 
^//-Cumylcyanamide   aud   its    carbamide 

and  benzoyl  derivative  (Pierrox),  A., 

i,  925. 
l-v|/-Cumyl-2-methylbenziminazole,    4:7- 

</niitro-6-Iiydro.\y-      (Meldola      and 

H.\Y),  T.,  1677. 
Cuprammonium  salts.    See  under  Copper. 
Cupric   and   Cuprous   salts.     See   under 

Copper. 
Curare,     action    of,     on     nerve-endings 

(EoMUxn  and  Roth),  A.,  ii,  966. 
Curcumin    methyl   ether  (Clarke   and 

Jai-kson),  a.,  i,  670. 
Current.     See  \inder  Electrochemistry. 
Cutaneous  respiration.     See  Respiration. 
Cutin,   iillulosf,   and  lignin,   .separation 

of  (KdNiG  ;  Mattiie.s),  a.,  ii,  236. 
Cyanamide,    preparation    and   suf)po9ed 
nnimoniacal   fermentation  of  (Ulpi- 
axi),  a.,  i,  859. 

constitution  of  (Palazzo  and  Scelsi), 
a,,  i,  718. 
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Cyanamide,  preparation  of  derivatives  of 

(Baum),  a.,  i,  252. 
Cyanamides,  formation  of  (Fromm  and 
Weller),  a.,  i,  703. 
aromatic  monatomic  (Pierrox),  A.,  i, 
925. 
woCyanates.     See  Carbimidcs. 
Cyanates,  tliio-.     See  Thiocyanates. 
Cyanic     acid,    thio-.       See    Tliiocyanic 

acid. 
Cyanides.     S^e  under  Cyanogen. 
;ioCyanides.     See  Carbylamines. 
Cyanine  dyes,  constitution   of  (Voxge- 

RicHTEX  and  Hofchex),  a.,  i,  914. 
woCyanine  dyes,  optical  and  sensitising 

properties  of  (Sheppard),  P.,  134. 
Cyanogen       bromide,     action     of,     on 
arylaminoacetonitriles  (v.  Braun), 
A.,  i,  625. 
action  of,  on  hydrazine  (Pellizzari 

and  Repetto),  A.,  i,  65. 
preparation  of  derivatives  of  (Baum), 
A.,  i,  252. 
Cyanogen    compounds,    constitution    of 
certain  (Palazzo  and  Scelsi),  A.,  i, 
718. 
tautomerism  of  (Guillemard),  A.,  i, 

718. 
Hydrocyanic  acid  {Injdrogcn  cyanide), 
svnthesis  of  (Woltereck),  A.,  i, 
400. 
fission  of,  from  amides  of  a-bromo- 
fatty  acids   accompanied    by   tlie 
formation  of  an  aldehyde  or  ketone 
(Mosslek),  a.,  i,  133. 
mechanism  of  the  action  of  (Schroe- 

der),  a.,  ii,  413. 
spectrophotographic     investigations 
on  the  action  of,  on  blood  (Lewix), 
A.,  ii,  1048. 
action    of,    on    protein .  katabolism 
(LoEWY,  Wolf,  and  Osterberg), 
A.,  ii,  312. 
formation     of,      in     green     plants 
Ratexna  and  Peli),  A.,  ii,  217. 
transitory     presence     of,    in     ferns 
(Greshoff),  a.,  ii,  725. 
Cyanides,  action  of,  on  thiosulphonates 
(GxJTMAXx),  A.,  i,  972. 
See  also  Metallic  cyanides. 
Cyano- group,       replacement      of      the 
sulphonic  group  by  the,    in  azo-com- 
pounds  (Laxge),  A.,  i,  300. 
Cyanomercury      salts.  See      under 

Jlercury. 
Cyano-.      See    also    under    the    parent 

Substance. 
Cyanuric  acid,  and  thio-,  constitution  of 

(Palazzo  and  Scelsi),  A.,  i,  718. 
Cyclic     compounds,    ultra-violet    fluor- 
escence of  (Ley  and  v.  Exgelhardt), 
A.,  ii,  911. 


Cyclic     groups,     polycarbon,      relative 

stability  of  (Hexry),  A.,  i,  881. 
Cystine,  conversion  of  ^serine  into  the 
natural   optically    active    (Fischer 
and  RasivK),  A.,  i,  325. 
estimation  of,    in    urine    (Gaskell), 
A.,  ii,  75. 
Cystinuria  with  diamines  (Thiele),  A., 
ii,  971. 
proteinmetabolismin(  Wolf,  Shaffer, 
Osterberg,  and  Somogyi),  A.,  ii, 
717. 
Cytisine   and  its    derivatives    (Maass), 

A.,  i,  563. 
Cytolysis  and  lipoid  liquefaction,  relation 

between  (Kxaffl-Lexz),  A.,  ii,  610. 
Cytosine  {'k-amino-2-oxypyrimidine), 

origin  of,  obtained  by  the  hydrolysis 
of  nucleic  acids  of  animal  origin 
(Levexe  and  Maxdel),  A.,  i,  376. 
action  of  diazobenzenesulphouic  acid 
on  (JoHXsox  and  Clapp),  A.,  i, 
931. 
A'-alkyl     derivatives,      synthesis      of 

(JoHXsoN  and  Clapp),  A.,  i,  835. 
picrolonate  of  (Wheeler  and  Jamie- 
sox),  a.,  i,  253. 
j'soCytosine     {2-amino-%-oxypyrimidine), 
picrolonate  of  (Wheeler  and  Jamie- 
80X),  A.,  i,  253. 
Cytosine-5-carboxylamide,  synthesis  of, 
and  its  additive  salts  (Wheeler  and 
JoHXs),  A.,  i,  838. 


Daidzu-abura.     See  Soja  bean  oil. 
Damasceninic     acid.        See     2-Methyl- 

aniino-3-inethoxybenzoic  acid. 
Date,  invertase  of  the  (Vin.son),  A.,  ii, 

418,  724. 
Datura    Meteloid.es,    meteloidine     from 

(Pymax),  T.,  2077;  P.,  234. 
Daucosterol   (v.    Euler   and  Nordex- 

sox),   A.,    ii,    724;    (ilARCHLEWSKi), 

A.,  ii,  886. 
Deaminoedestin  (Traxl),  A.,  i,  231. 
Deaminoproteins  (Skraup),  A.,  i,  584. 
Decahydrofluorene       (Schmidt       and 

Mezger),  a.,  i,  16. 
Decane.     See  ^C-Dimetliyloctane. 
Decenyl    alcohols.      See    Dimethyl-A/S- 

octenols. 
Decyl  alcohol.     See  Tetrahydrolinalool. 
Dehydracetic    acid  and    its   salts    and 

phenylmelhylhydrazide  (Hesse),  A., 

i,  390. 
Dehydrocamphenylic  acid  and  its  ethyl 

ester,      salts,      amide,      and     anilide 

(KoMPPA  and  Hixtikka),  A.,  i,  852. 
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Dehydrocholestanedionol  (oxycJioIestene- 
(HoJ),    formation    -oC    (Pickard    and 
Yates),  T.,  1684  ;  P.,  121. 
Dehydrocorydaline  fiom  Chinese  Cory- 

dalis  tubers  (Makoshi),  A.,  i,  825. 
Dehydrodieugenol  and  its  diaoetyl  and 
dibenzoyl     derivatives    (Cousin    and 
Heri.ssey),  a.,  1,  727. 
Dehydrodii'sceugenol    and    its    diacetyl 
and    dibenzoyl    derivatives     (Cousin 
and  Hi^.rissey),  A.,  i,  783. 
Dehydrositostanedionol,  Pcliydrositost- 
enedione    and    its    phenylliydrazone, 
and    Dehydrositostanedione    and    its 
dioxime   (Pickard   and    Yates),  T., 
1931  ;  P.,  227. 
Dehydrositostanetriol  and   its  acyl  de- 
rivatives (Pickard   and  Yates),  T., 
1930  ;  P.,  227. 
Delorenzite   from   Craveggia,  Piedmont 

(Zamronini),  a.,  ii,  604. 
Denitrification,  ten   years'   experiments 
on,  in   arable   soil    (Ampola),  A.,  ii, 
52.'). 
Densities,    limiting,    application   of  the 
method     of,     to     organic     vapours 
(Guye),  a.,  ii,  86. 
ortliobaric,     of    homologous     liijuids 
(Ter-Gazarian),  a.,  ii,  666. 
Density,  hardness,  cliemical  composition, 
and   crystalline   form,    relation   be- 
tween (Poschl),  a.,  ii,  673. 
of  the  alkali  and  alkaline-earth  iod- 
ides (Baxter  and   Brink),  A.,  ii, 
377. 
of  liquids  below  zero  (Timmermans), 

A.,  ii,  85. 
of  fused  salts  (Arndt  and  Gessler), 

A.,  ii,  923. 
of  some  fused  salts  and  their  mixtures 
at   various   temperatures    (Lokenz, 
Fkei,  and  Jabs),  A.,  ii,  156. 
of  solids,  use  of  the  micro-balance  for 
the    measurement    of    (Brill   and 
Evans),  T.,  1442;  P.,  185. 
laboratory  apparatus  for  the  determina- 
tion of  (Grkkn),  a.,  ii,  820. 
ajiparatus.     See  also  P3'knometer. 
iSee  also  Va]iour  density. 
Deoxyxanthines,  hydrolysis  of  (Tafel 

and  Maveil),-A.,  i,  742. 
Dephlegmator,  new,  for  the  fractionation 

of  naphtha  (IIeuh),  A.,  ii,  232. 
Desmotroposantonin.      See    under   San- 
tonin. 
Desmotropy  and  merotropy  (Michael; 
Muwiaei-    and   Smith),    A.,   i,    943; 
(MiciiAKL  and  Conn),  A.,  i,  947. 
Deutero-albumose  (]Iasi,am),  A.,  i,  71. 
Dextrin    I'rom    honey    from    coniferous 
plants,     molecular    weight    of    (Bar- 
kciiai,l),  a.,  i,  767. 


Dextrose  {^-ghocose),  osmotic  pressure  of 
solutions  of,  at  10°  (Morse  and 
Holland),  A.,  ii,  759. 

the  function  of  the  phosphates  in  the 
fermentation  of,  by  yeast-juice 
(Harden  and  Young),  A.,  i,  590. 

oxidation  of  (Nef),  A.,  i,  7. 

behaviour  of,  towards  dilute  sodium 
hydroxide  (Meisenheimer),  A.,  i, 
319. 

action  of  zinc  dust  on  (Lob),  A.,  i, 
764. 

in  cat's  saliva  (Carlson  and  Ryan), 
A.,  ii,  403. 

consumption  of,  by  mammalian  cardiac 
muscle  (Locke  and  Rosenheim), 
A.,  ii,  120. 

derivatives,  constitution  of  (Irvine 
andGiLMOUR),  T.,  1429;  P.,  186. 

and  sodium  iodide,  preparation  of  an 
anhydrous  crystalline  compound  of 
(WiJLFiNG),  A.,  i,  765. 

Barfoed's  acid  cupric  acetate  solution 
as  a  means  of  distinguishing,  from 
lactose,  maltose,  and  sucrose 
(HiNKEL  and  Sherman),  A.,  ii, 
235. 

detection  of,  in  urine  (Otto),  A.,  ii, 
739. 

com[iarative  investigations  on  various 
reduction  processes  for  the  estima- 
tion of  (Kinosuita),  a.,  ii,  437. 
Dextrose-"-    and    - //< -nitrophenyl-hydr- 

azones  and  -osazones  (Keclaire),  A., 

i,  1014. 
Dextrosephenylhydrazones     (Beh  ren  n 

and  Lour),  A.,  i,  765. 
Dextrosephenylosazone,    behaviour    of, 

in    the   organism   (Piuorini),   A.,   ii, 

870. 
Diabetes  {(jh/cosuria),  production  of,  in 
rabbits  by  intravenous  injection  of 
sea  watei'   made   isotonic   with  the 
blood  (Burnett),  A.,  ii,  213. 

action  of  radium  emanations  in 
(Poulsson),  A.,  ii,  1057. 

carbon  dioxide  in  venous  blood  and 
alveolar  air  in  cases  of  (Beddard, 
Pembrey,  and  Si'riogs),  A.,  ii, 
718. 

ex}HMimental  (Macleod),  A.,  ii,  770. 

morphine  (Spitia),  A.,  ii,  972. 

pancreatic,  acidosis  in  (Allard),  A., 
ii,  1058. 
nitrogenous  and  inorganic  metabol- 
ism   in,    in    dogs     (Falpa    and 
Whitney),  A.,  ii,  213. 
inlluence  of  nmscular  work  on  tlie 
excretion  of  sngar  in  (Sko),  A.,  ii, 
1058. 
in  selachian  fishes  (Diamake),  A., 
ii,  519. 
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Diabetes  {glycosuria),  phloridzin,  influ- 
ence of  diuretics  on  (Loewi  and 
Neubauer),  a.,  ii,  718. 
excretion    of    sodium    chloride    in 

(Biberfeld),  a.,  ii,  972. 
influence   of  cold   and   exercise   on- 
sugar  excretion  in  (Lusk),  A.,  ii, 
612. 
production  of  sugar  from  glutamic 
acid  ingested   in  (Lusk),  A.,  ii, 
612. 
salt,  mechanism  of  (Underhill  and 
Kleiner),  A.,  ii,  409. 
Diabetes  niellitus,  prosecretin  in  relation 
to  (Bainbridge),  a.,  ii,  213. 
function  of  the  jiancreas  in  (Loewi), 

A.,  ii,  712. 
degradation  of  fatty  acids  in    (Baer 
and  Blum),  A.,  ii,  10.57. 
Diacet-.     See  also  Diacetyl-,  and  under 

tlie  parent  Substance. 
Diacetanilide,    .s-i!?'ibromo-    and   2:Q-di- 
chloro-4-nitro-    (Smith   and  Orton), 
T.,  12.50. 
Biacetanilides,  formation  of  (Smith  and 

Orton),  T.,  1246  ;  P.,  132. 
Diacetone   alcohol,  aminolactones  from 

(Kohx),  a.,  i,  819. 
Diacetonitrile,     condensation      of     (v. 
Meyer  and  Hexning),  A.,  i,  910. 
action   of   arylamiues   and   hydrazine 
derivatives   on   (v.    Meyer,   Schu- 
macher,   and    Lehmann),    A.,    i, 
909. 
Diacetonitrile,    amino-,    iV- benzoyl   de- 
rivative   of    (v.    Meyer    and    Leh- 
mann), A.,  i,  910. 
9:10-Diacetoxy-2-methoxybrazan       (v. 
KosTANECKi     and     Lami-e),     A.,     i, 
907. 

iacetoxy-.     See  also  under  the  parent 
Substance. 
Diacetyl  (dimethyl  dikctone)  monosemi- 
carbazoue  and  its  sodium  salt  (Biltz 
and  HoRRMAXx),  A.,  i,  516. 
4:4'-Diacetyldiphenylmethaiie  (Duval), 
A.,  i,  277. 
2:2'-c^iamino-,       2:4:2':4'-<rf?Yeamino-, 
and   2:2'-rfinitro-    (Duval),    A.,    i, 
657. 
Diacetylglyoxylic   acid,    action    of,    on 
aniline     and     its      homologues      (v. 
Ostromisslensky),  a.,  i,  889. 
Diacetyloximesemicarhazone     and     its 
acetete  (Bii.TZ  and  Horrmann),  A.,  i, 
516. 
Diacetyl-.     See  also    under   the    parent 

Substauce. 
Dialkylaminodimethyletliylcarbinols 
and  their  benzoyl  derivatives,  prepara- 
tion of  the  alkyl  halides  of  (Riedel), 
A.,  i,  607. 


5:5-Dialkylbarbituric  acids,  preparation 
of  (Farbenkabriken  vorm.  F.  Bayer 
&  Co.),  a.,  i,  292  ;  (Chemische  Fa- 

BRIK  AUF  AkTIKN  VORM.  E.  SCHER- 

ing),   a.,    i,   370,   1017  ;    (Einhorn  ; 
Boehrixger  &  S('iiixe),  a.,  i,  464. 
j'^-Dialkylbenzoquinones,       rfihydroxy-, 
synthesis   of  (Fichter,  Jetzer,  and 
Weiss),  A.,  i,  659. 
DialkylglycoUic  acids,  cyanamides  and 
ureides  of  (Clemmexsex  and  Heit- 
man),  a.,  i,  771. 
aa-Dialkyl-zS-keto-alcohols  (Bl-^ise  and 

Herman),  A.,  i,  596. 
«.s-Dialkylmalic  esters,  new  synthesis  of 

(Rassow  and  Bauer),  A.,  i,  316. 
Dialkyloxalacetic  esters,  new  synthesis 

of  (Rassow  and  Bauer),  A.,  i,  316. 
2:6-Dialkyloxyphenols,    preparation    of 
carbamates   of    (Basler    Chemische 
Fabrik),  a.,  i,  635. 
Dialkylphthalides  (Bauer),  A.,  i,  274. 
Dialysis.     See  under  Ditfusion. 
Diamide,  rfieyano-.   See  Dicyanodiamide. 
Diaminodicarboxylic  acids,  synthesis  of 
(S(iREXsENand  Andersen),  A.,  i,  649. 
Diamond,  summary  of  information  as  to 
the  artificial  production  of  (Threl- 
fall),  T.,  1351  ;  P.,  131. 
conversion    of,    into    coke     in     high 
vacuum  by  catliode  rays  (Paeson.s 
and  Swinton),  A.,  ii,  275. 
Diisoamyl    sulphoxide,    preparation    of 
(Gazdar  and  Smiles),  T.,  1834  ;  P., 
216. 
/3-Dianiylaminoethyl    benzoate   and  its 
hydrochloride     and     oxalate     (Farb- 
werke   voRJt.    Meister,  Lucius,  & 
Bruning),  a.,  i,  167. 
Diisoamylaminoethyl       benzoate       and 
hydrogen  oxalate  (Farbwekre  vorm. 
Meister,  Lucius,   k  Bruning),  A., 
i,  266. 
Dit'soamylpiperidinium  salts  (v.  Braun), 

A.,  i,  678. 
Dianilinoacetic  acid  and  its  rearrange- 
ment (V.   Ostromisslensky),  A.,    i, 
899. 
Dianilinodibenzyl  and  its  diacetyl  and 
dibenzovl    derivatives    (Anselmino), 
A.,  i,  259. 
DianiWithiobinret  (FftOMM  and  Bauji- 

hauer),  a.,  i,  702. 
Di-^^-anisyl   sulphoxide   (Knoevenagel 

and  Kexxer),  A.,  i,  971. 
^>-Dianisylamine    and    its    nitrosoarnine 

(Wielanp),  A.,  i,  1016,  1026. 
a7-Dianisylbutyric       acid,        ^-iodo-y- 
hydroxy-,    lactone     of    (Bougault), 
A.,  i,   538. 
Dianisylhydrazine  and  its  hydrochloride 
(Wielanp),  A.,  i,  1026. 
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Dianisylidenedi-jo-methoxyc^iamino- 
stilbene  (Fischer  and  Peause),  A.,  i, 
220. 
Dianthranol  meso-ether,   1:4:1':4'-    and 
2:3:2' ■.'■i'-tctrahjdvoxy-     (v,     Liebig), 
A.,  i,  727. 
o-Dianthraquinonyl,      preparation      of 
anthracene  derivatives  from  (Scroll), 
A.,  i,  428. 
Diantliraquinonyl  derivatives,  clilorina- 
tion  of  (Badische  Anilin-  &  Soda- 
Fabrik),  a.,  i,  193. 
Diantliraquinonylrftaminoaiithraquiii- 
ones,   complex,   preparation  of  (Bad- 
ische Anilin-  &  Soda-Fabuik)  A.,  i, 
807. 
Diastase  in  cat's  saliva,   the  (Carlson 
and  Ryan),  A.,  ii,  606. 
in  human  saliva  (Mestrezat\  A.,  ii, 

606. 
scission  of  lactose,  maltose,  and  their 
derivatives  by  (Bierry  and  Giaja), 
A.,i,  1031. 
reactions  of  (Schneidewind,  Meyer, 

and  Munter),  A.,  ii,  879. 
preparations,  proposed  method  for  the 
routine  valuation  of  (Johnson),  A., 
ii,  743. 
Diastases,     investigation      of    (Wohl- 
gemuth), A.,  ii,  403. 
Diazoacetamide,    action     of    hydrazine 
hydrate  on  (Curtius,  Darapsky,  and 
BockmOhl),  a.,  i,  144. 
Diazoacetic    acid,  ethyl  ester,   kinetics 
of,  and  the  dilution  law  (Mumm), 
A.,  ii,  469. 
action  of  alkalis  on  (Curtius,  Dar- 
apsky, and  Muller),  A.,  i,  924. 
action    of    hydrazine     hydrate     on 
(Curtius,  Dahapsky,  and  Bock- 
muhl),  a.,  i,  144. 
reaction  of,  with  m-xylene  (Bucii- 
NER  and  Dklrruck),  A.,  i,  87. 
isoDiazoacetic  acid,  ethyl  ester,  so-called 
(Curtius,  Darapsky,  and  Mijller), 
A.,  i,  923. 
(jz-Diazoacetic      acid      and      its     salts 

(MiJLLER),   A.,  i,  922. 
Diazoaminotoluene  cobaltinitrito  (HoF- 

MANN  and  BuGHNEii),  A.,  i,  876. 
Diazobenzene,  action   of,  on  ghitaconic 
acid  and  its  ethyl  ester  (Henricii 
and  Thomas),  A.,  i,  114. 
7)-ainino-,  bromide,  A^-acetyl  derivative 
of  (15iJLow  and  Sghmaghtenherg), 
A.,  i,  744. 
Diazobenzene     {henzencdiazoninm)    bro- 
mide, i)roi)aration  of  (Chattaway), 
T.,  9.59. 
^)(?rbroniidos,  bromination  liy  means  of 
(Bi'TLOw    and     S(;iima(;utknueu<'.), 
A.,  i,  743. 


Diazobenzene   chloride,  rate  of  decom- 
position of  (Cain  and  Nicoll),  P.,  282. 
I'soDiazobenzene     salts,    preparation    of 
(Stollii:),  a.,  i,   917  ;    (Thiele),  A., 
i,  927. 
Diazo-chlorides,  action  of,  on  a-  and  7- 
bromoacetoacetic  esters  (Favrel),  A., 
i,  209. 
Diazo-compounds,     Cain's      theory      of 
(Haxtzsch),  A.,  i,  1021. 
behaviour  of,  with  ketonic  and  enolic 
compounds  (TiN(;LEand  Williams), 
A.,  i,  126. 
iwDiazo-compounds    {isoazotates),  arom- 
atic     and     fatty,     from     hydrazines 
(Thiele),  A.,  i,  927. 
Diazo-group,  position  of  entrance  of  the, 
in  the  formation  of  azo-dyes   (ScHAR- 
wix  and  Kaljanoff),  A.,  i,  704. 
?>Diazoiminobenzene,      derivatives      of 
(Morgan    and   Micklethwait),    T., 
602  ;  P.,   48. 
Diazomethane,    action    of,    on   the   two 
modifications   of  isonitrosocamphor 
(Forster  aud   Holmes),  T.,   242  ; 
P.,  8. 
action  of,   on   hydroxyazo-compounds 
(Smith   and   Mitchell),   T.,   842  ; 
P.,  70. 
and  alkyl  haloids,  reactions  of,  with 
tautomeric  acids  and  salts  (Acree, 
Johnson,     Brunel,     Shadinger, 
and  Nirdlinger),  A.,  i,  919. 
l-Diazo-jS-naphtboIsulphonic  acids, 

salts,      preparation      of      (Badische 
Anilin-  k  Soda-Fabrik),  A.,  i,  231. 
Diazonium      bromides,      new      general 
method  of  preparing  (Ciiaitaway), 
T.,  958;  P.,  93. 
25c?'bromides,  constitution  of  (Chatt.\- 

way),  p.,  172. 
salts,  (juantitative  conversion  of  arom- 
atic   hydrazines    into    (Chatta- 
way), T.,  852  ;  P.,  74. 
reaction   of,    with    mono-    and    di- 
hydric  phenols  and  with  naphth- 
ols  (Orton    aud   Everatt),  T., 
1010  ;  P.,  118. 
Diazophenylarsinic   acid    and    its   pro- 
ducts of  decomposition    (Beutheim), 
A.,  i,  591. 
Diazo-reaction,  study  of,  in  tlie  diphenyl 
.series  (Mokgan  and  Micklkthwait), 
T.,  (HI  ;   P.,  51. 
Diazo  salts,   inleraction  of,   with  arom- 
atic amides  of  the  liiglier  fatty  acids 
(Sulzukkger),  A.,  i,  483. 
reaction    of,    witli    azo-dycs    (LwoFF ; 

CiRAndmouoin),  a.,  i,  483. 
action  of,    on   primary    dinitrohydro- 
e.arlions   (PoNZio    and   CiiAituiER), 
A.,  i,  582. 
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Diazo-salts,  action  of,on  w-dinitrotoluene 

(PoNzio),  A.,  i,  482. 
Diazo-solutions,        decomposition        of 

(HANTZ8CH  and    Thompson),   A.,    i, 

1021. 
Diazotoluene  {tolucnediazonium)    brom- 
ides, 0-  and  2^-,  preparation  of  (Chat- 

taway),  T.,  960. 
Dibenzenesulphonimide     and    its    salts 

(Haga),  a.,  i,  870. 
Dibenzenesulphonylhydroxamic       acid. 

See      Diplienylsulphonylhydroxylam- 

ine. 
DibenzosjBzVopyran  (Decker  and   Fel- 

ser),  a.,  i,  906. 
Dibenzopyronium  derivatives   (Decker 

and  Felser),  A.,  i,  1003. 
Dibenzoyl.     See  Benzil. 
o-Dibenzoylbenzene,     amino-d'erivatives 

of  (GuYOT  and  Picnet),  A.,  i,  569. 
Dibenzoylcarbamide,  s-di-p-hvomo- 

(BiLTZ  and  Rimtel),  A.,  i,  574. 
Dibenzoyldimethylcarbamide        (Biltz 

and  Rimpel),  A.,  i,  464. 
3:6-Dibenzoyl  2:5-dimethylpyrazine  and 

its  dioxime  (Sonn),  A.,  i,  56. 
3:4:5:6-Dibenzoylene-l-phenylbenzene- 

2'-carboxyIic  acid  and  its  ethyl  ester 

(Errera),  a.,  i,  185. 
a;3-Dibenzoyl-a-methoxydibenzyl  and  its 

reactions    (Irvine    and    McNicoll), 

T.,  956;  P.,  119. 
s-Di-y3-benzoyloxy-l:4-dietbylpiperazine 

and    its    additive   salts    and   physio- 
logical   action    (Pyman),     T.,    1795; 

P.,  208. 
/Sy-Dibenzoyloxydiethylpropylamine 

and  its  additive  salts  and  physiological 

action  (Pyman),  T.,  1794  ;  P.,  208. 
/87-Dibenzoyloxydimethylpropylamine 

and  its  additive  salts  and  physiological 

action  (Pyman),  T.,  1794  ;  P.,  208. 
s-^;3-Dibenzoyloxymethyldiethylamine 

and  its  additive  salts  and  ph_ysiological 

action  (Pyman),  T.,  1794;  P.,  208. 
.87-Dibeiizoyloxy-  1-propylpiperidine  and 

its    additive    salts   and   physiological 

action     (Pyman),     T.,      1794;      P., 

208. 
s-^yS-Dibenzoyloxytriethylamine  and  its 

additive  salts  and  physiological  action 

(Pyman),  T.,  1794  ;  P.,  208. 
Dibenzoyltartramide  (Einhorn),  A.,  i, 

611. 
Dibenzoyl-.     See  also  under  the  parent 

Substance. 
Dibenzyl  rfiselenide  (Price  and  Jones), 
P.,  134. 

c^i'sulphide,    preparation     of     (Price 
and  Twiss),  T.,  1399. 

sulphoxide,    preparation   of   (Gazpar 
and  Smiles),  T.,  1835  ;  P.,  216. 


Dibenzylacetic      acid,      methyl      ester 

(Dieckmann  and  Kron),  A.,  i,  388. 
Dibenzylaspartic  acid,  optically  active, 

synthesis  of  (Lurz),  A.,  i,  345. 
^-Dibenzylbenzoquinone,       (Zihydroxy-, 

and  its  diacetate  (Fichter  and  Weiss), 

A.,  i,  659. 
Dibenzylcampbolides,      isomeric,      and 

their  separation  (Houben  and  Hahn), 

A.,  i,  540. 
DibenzyldietbyltMoninedisulphonic 

acid  (Gnehm  and  Schonholzer),  A., 

i,  113. 
9:10-Dibenzyldihydroplienaiithrene, 

9:10-c^ihydroxy-,      and       its       oxide 

(Zincke  and  Tropp),  A.,  i,  787. 
3 : 6-Dibenzyl-2: 5  dimethylpyrazine    and 

its  additive  salts  (Sonn),  A.,  i,  56. 
Dibenzyldimetbyltbiomnedisulphonic 

acid     and     its     salts     (Gnehm    and 

Schonholzer),  A.,  i,  113. 
9:10-Dibenzyl-10-etliyldihydrophenan- 

threne,      9-hydroxy-      (Zincke     and 

Tropp),  A.,  i,  787. 
Dibenzylethyl-silicol  and  -silicyl  oxide 

(Rop,ison    and    Kipping),    T.,    449  ; 

P.,  25. 
Dibenzylhydroxycampbolic    acids,    iso- 
meric  (Houben  and   Hahn),   A.,    i, 

540. 
Dibenzylidener/iaminostilbene  (Fischer 

and  Pkause),  A.,  i,  219. 
Dibenzylidenedimetboxyc^iaminostilb- 

ene    (Fischer  and    Prause),    A.,   i, 

220. 
Dibenzylidenecj/c/opentanone     (Kauff- 

mann).  A.,  i,  986. 
Dibenzylidene-l:3-phenylenedihydraz- 

ine   (Franzen  and  Eichlek),    A.,  i, 

831. 
Dibenzylidenepropiopbenone  (Wieland 

and  Stenzl),  A.,  i,  36. 
Dibenzylidenetbiocarbohydrazide      and 

(Z/nitro-  (Stolle  and  Bowles),  A. ,  i, 

474. 
Dibenzylmalamic  acid,  synthesis  of,  and 

its  silver  salt  (Littz),  A.,  i,  345. 
Dibenzylphospbinic    acid,     r^thydroxy-, 

ethyl  ester,   diphenylurethane  of,  and 

aniline  salt  (Vallee),  A.,  i,  976. 
Dibenzylrongalite  (Fromm  and  Gaupp), 

A.,  i,  970. 
Dibenzylsilicols,  a-  and  j8-  (Robison  and 

Kipping),  T.,  448  ;  P.,  25. 
Dibenzylsilicon  rf/chloride  (Robison  and 

Kipping),  T.,  451  ;  P.,  25. 
Dibenzylsilicone    and    its    termolecular 

compound    (Robison    and   Kipping), 

T.,  439  :  P.,  25. 
Di-3:5-(f!bromobenzylmaloiiic  acid,  ethyl 

ester   (Whf.elek   and   Clapp),  A.,  i. 
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^-Di-zi-butylbenzoquinone,  r/iliydroxy-, 
and  its  diacetate  (Fichter  and  Weiss), 
A.,  i,  659. 

Dicalcium  salts.     See  under  Calcium. 

Dicampliorylarsiiiic  acid  and  its  cadm- 
ium and  silver  salts,  and  chloride 
(Morgan  and  Micklethwait),  T., 
2144;  P.,  268. 

3:4:3':4'-Dicarbonyldioxybenzil(BARGER 
andEwixs),  T.,  737. 

3:4:3':4'-Dicarbonyldioxy-aa-rf/chlorode- 
oxybenzoin  (Bargeu  and  Ewins), 
T.,  736. 

3:4:3' :4'-Dicarboiiyldioxy-a^-r/i-  and 
-<cira-chloro-s-diphenyletliane  (Bar- 
GER  and  Ewins),  T.,  740. 

Dicarbonyl-o-phenyleneguanidine, 
iniino-  (Pieruon),  A.,  i,  926. 

Dicarboxyglutaric    acid,     ethyl    ester, 
preparation  of  (Si.moxsen),  T.,  1784. 
See  also  Propanetetracai'boxylic  acid. 

Dicarboxylic  acids,  organic,  electrolytic 
decomposition  of  (Vanzetti),  A.,  i, 
939. 

Dicarboxylic  anhydrides,  reactions  of, 
with  magnesium  organic  compounds 
(HouBEN  and  Hahn),  A.,  i,  539. 

Dijsocarvestrene,  synthesis  of  (Fisher 
and  Perkin),  T.,  1892. 

Dicholesteryl  ether,  oxidation  of 
(PiCKARD  and  Yates),  T.,  1682  ;  P., 
121. 

Dichroism,  attempt  to  produce,  by 
pressure  in  silver  haloids  (Cornu),  A., 
ii,  647. 

Dicyanodiamide   (cyanocjuanidinc),    pre- 
paration of  (Jona),  a.,  i,  143. 
constitution  and  reactions  of,  and  its 
dibenzoyl  derivative   (Pohl),  A.,  i, 
575. 
action  of  ethylenediamine  on   (Drrr- 

ler),  a.,  i,  925. 
salts  of,  with  acid  d3'es  (Radlberger), 
A.,  i,  1001. 

Dicyanodiamidine,  amino-,  preparation 
of  (Jona),  A.,  i,  964. 

Dicyclic  system,  saturated,  formation  of 
anew  (Semmler  and  Bartelt),  A., 
i,  38. 

1 :2-Di-^)-dimethylamino  benzoyl-,  -benz- 
yl-, and  -hydroxybenzyl-benzenes 
(Cuvot  and  Pignet),  A.,  i,  569. 

Didymium,  cerium,  and  lanthanum, 
(luantitativo  spectra  and  separation  of 
(Pom.dk  and  Leonard),  A.,  ii,  645. 

Didymium     salts,      variations     of    the 
absorption  bands  of,  in  a  magnetic 
field  (Becquekel),  A.,  ii,  78. 
influence  of,   on  plants  (Kanomata), 
A.,  ii,  616. 

Dielectric  constant.  See  under  Electro- 
chemistry. 


l:4-Diethanolpiperazine  and  its  additive 

salts  (Pyman),  T.,  1802  ;  P.,  208. 
Diethoxyacetic      acid,      piperidide     of 

(WoHL  and  Lange),  A.,  i,  943. 
2:5-Diethoxybenzaldehyde,   synthesis  of 

(Gattermann),  a.,  i,  34. 
l:3-Diethoxybenzene.       See    "Resorcinol 

diethyl  etiier. 
Diethoxybenzoquinone      (Pollak    and 

Goldstein),  A.,  i,  554. 
2:2'-Diethoxydiphenyl    and    its    dialde- 

hyde,    synthesis    of    (Gattermann), 

A.,  i,  35" 
4:4'-Diethoxydiphenyl    sulphoxide,  pre- 
paration of  (Gazdar  and  Smiles).  T., 

1835;  P.,  216. 
Diethoxypyridine,     lUhvowio-     nnd     di- 

chloro-  (Sell),  T.,  1996,  1999  ;  P.,  225. 
Diethyl      cfeulphide,      preparation     of 

(Price  and  Twiss),  T.,  1399. 
Diethylacetamide,   bromo-.       See   Neu- 
ronal. 
^-Diethylaminoazobenzene,         coloured 

salts  of  (Hantzsch   and   Hilscher), 

A.,  i,  485. 
2:;-Diethylaminoazobenzenesulphonic 

acid    and   its   salts    (Hantzsch    and 

Hilscher),  A.,  i,  470. 
i?-Diethylaminobenzoyl-2-;)-dimethyl- 

amino-benzoylbenzene  and  its  phenyl- 

hydrazone       and      phthalazine      and 

-benzylbenzene  and   trimtro-   (Guyot 

and  Pignet),  A.,  i,  569. 
l-^-Diethylaminobenzyl-2-io-dimethyl- 

aminobenzylbenzene      (Guyot      and 

Pignet),  A.,  i,  569. 
o-Diethylaminobenzylphenyltetra- 

methylrf/aminodiphenylcarbinol     and 

its   salts,    and  its  leuco-base    (GuYOT 

and  Pignet),  A.,  i,  570. 
/)-Diethylamino-;rdimethylaminobenzyl- 

benzhydrol  (Guvot  and  Ph;net),  A., 

i,  569. 
i:)-Diethylamino-9-j9-dimethylamino- 

phenyl-anthracene      and      -dihydro- 

anthracene  (Gi'yot  and  Pignet),  A., 

i,  569. 
Diethyb/Zaminodiphenylmethane  and  its 

nitro.so-dciivative      and      ]>henyUhio- 

c.Tiliamido  (v.  IJrai'n),  A.,  i,  685. 
;8-Diethylaminoethyl      ;)-aminobcnzoate 
hydrochloride  (Merck),  A.,  i,  266. 

;>-amino-       and       ju-nitro-cinnamatcs 

(FARBWEltKE         VORM.  MEISTER, 

Licius,  &  Briining),  a.,  i,  169. 
beiizoate   and   its  hydrochloride,   jirc- 

jiaration    of    (FAiunvERKE     vorm. 

Mei.ster,  Lrcius,  &  Bruning),  A., 

i,  167. 
benzoate    and    picrate     (Farbwerke 

vorm.  Meister,  Lucius,  &  Bkun- 

ing),  A.,  i,  266. 
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/3-Diethylaminoethyl  phthalate   ami  its 
additive   salts  (Pyman),  T.,   1804  ; 
P.,  20S. 
salicylate  and  itshj'drochloride  (Farb- 

AVERKE   VORM.   MeISTER,  LUCII'S,  & 

Bruning),  a.,  i,  176. 
j8-Diethylamino-a-liydroxy/sobutyri,c 
acid   and  its  ethyl  ester  (Les  Etad- 

LISSEMENTS        POULENC        FRfeRES       & 

Ernest  Fourneat),  A.,  i,  938. 
Diethylaminometliylmandelainide  ( E  in- 
horn),  A.,  i,  611. 
4'-Dietliylamino-9-plienylacridine  (Ull- 

MANN,   Bader,  and  Labhardt),  A., 

i,  52. 
Diethylaminopropyl    lienzoate    and    its 

picrate  (Fakbwerke  vonsi.  Meister, 

Lucius,      &      BRiJNiNG),      A.,       i, 

266. 
Diethylaminotsopropyl  benzoate  and  its 

hydrochloride,    oxalate,    and    picrate 

(Farbwerke    VORM.    Meister,    Lu- 
cius, &  Bruning),  A.,  i,  167. 
Diethylaminothiazine,  cZinitromnitroso-, 

and  its  salts  (Gneum  and  Schindler), 

A.,  i,  110. 
Diethylf^/aminotliynioquinone  (Fighter 

and  Glaser),  A.,  i,  660. 
5:5-Diethylbarbituric  acid,    preparation 

of  (Farbenfabriken  VORM.  F.  Bayer 

&  Co.),  A.,  i,  292  ;  (Einhorn  ;  Boeh- 

ringer  &  Sohne),  a.,  i,  464. 
o-Diethylbenzene,   rfi-a-hydroxy-    (Nel- 

ken  and  Simon  is).  A.,  i,  348. 
s-Diethylbenzidine,     liquid    crystals    of 

(RoTARSKi),  A.,  i,  640. 
^-Diethylbenzoquinone,         dihjdroxj-, 

hydrolysis    of    (Fighter    and    Kap- 

peler),  a.,  i,  660. 
Diethyl-a-camphoramic  acid  (Freylon), 

A.,  i,  861. 
Dietbylcbloroisocyanine  iodide  (Vonge- 

BICHTEN     and     Hofchen),     A.,     i, 

914. 
Dietliyl-)3-chloroetliylcarbinol  (Maire), 

A.,  i,  247. 
Diethyl /socyanine  iodide  {ethyl-red)  and 

its   methiodide,   formula   of    (Vonge- 

richten     and     Hofchen),     A.,     i, 

914. 
Dietbyl-jS-diethylaminoethylcarbinol 

(Maire),  A.,  i,  248. 
Diethyldihydroanthracene,     f?ihydroxy- 

(Clarke),  a.,  i,  331. 
9:10-Diethyldih.ydroplienanthreiie,  9:10- 

(/ihydroxy-,  and  its  oxide  (ZiNCKEand 

Tropp),  a.,  i,  787. 
Diethylenediamine.     See  Piperazine. 
DiethylglycoUamide       (Mannich     and 

Zernik),  a.,  i,  399. 
t'-DiethylglycolIcyanamide    (Clemmen- 

SEN  and  Heitman),  A.,  i,  772. 


' '-Diethylglycollyl-carbamide     and    its 

salts  and  -thiocarbamide   (Clemmen- 

SE\  and  Heitman),  A.,  i,  771. 
l:3-Diethyl'-7/tVoliexadiene    (Blaise  and 

Maire),  A.,  i,  391. 
2:3-Dietliylindole  and  its  jiicrate  (Padoa 

and  Chiaves),  A.,  i,  10."). 
Diethylketen    (Staudinger  and   Ott), 

A.,  i,  603. 
Diethyl     ketone,      reaction     of,      with 
mercuric  iodide  in  alkaline  solution 
(Marsh  and  Struthers),  P.,  267. 

fi-mono-    and    a/3-cZi-bromo-,    and    /3- 
chloro-  and   its  reactions  (Maire), 
A.,  i,  247. 
Diethylmalonamic     acid     (Tafel    and 

Thompson),  A.,  i,  .58. 
Diethylmalonic  acid,  derivatives  of  (Eix- 

HOKx),  A.,  i,  314  ;  (Staudinger  and 

Ott),  a.,  i,  603. 
Diethylmalonic    anhydride    and    semi- 
chloride  (Staudinger  and  Ott),  A., 

i,  603,  939. 
Diethylmalonylphenyl-aminoguanidine 

and  -guanidine  (Einhorn),  A.,  i,  315. 
Diethylmalonyltetra-methyl-  and  -ethyl- 

dicarbamides  (Einhorn),  A.,  i,  464. 
Diethylmalonylureide,  methyl  and  ethyl 

esters  (Boehringer  k  Sohne),  A.,  i, 

464. 
9:10-Diethylphenanthrene  (Zincke  and 

Tropp),  A.,  i,  787. 
1:3-Diethylphthalan       (Nelken      and 

Simonis),  a.,  i,  348.      - 
Diethylphthalide,     5-amino-,     and    its 

acetyl  derivative  and  platinichloride, 

5-hydroxy-,  and  its  benzoyl  derivative 

and   metliyl    ether,    and    4:6-fZinitro- 

5-hydroxy-,    and     its    methyl    ether 

(Bauer),  A.,  i,  274. 
Diethylpiperidinium  salts  (v.   Braun), 

A.,  i,  677. 
Diethyh'sopropylmethane.  See  (6-Methyl- 

7-ethylpentane. 
Diethylthiobarbituric  acid,  reduction  of 

(,Einhorn  and  v.   Diesbach),   A.,  i, 

110. 
Diethylthioglycollic  acid  and  its  amide 

(Clemmensen  and  Heitman),  A.,  i, 

772. 
^yS-Diethylthiohydantoin  (Clemmensen 

and  Heitman),  A.,  i,  771. 
f/s-Diethylthionine     and    its    reactions 

(Gnehm  and  Schindler),  A.,  i,  112. 
Diets,  the  relationship  of  dysoxidisable 

carbon  and  nitrogen  on  (Spiro),  A.,  ii, 

118. 
Diff/)ofenchylcarbamide  ( Bou  veatjlt  and 

Levallois),  a.,  i,  193. 
Diffusion,  apparatus  for  the  study  of,  in 

solid    media    (YiiGOUNOFF),    A,,     ii, 

465. 
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Diifusion     of     colloids     (Herzog     and 
Kasaknowski),  a.,  i,  707. 
of  electrolytes  in  aqueous  solutions  and 
in  gelatin  (Vanzetti),  A.,   ii,  20, 


of  gaseous  ions  (Salles),  A.,  ii,  931. 
of  metals  in  mercury  (Smith),  A.,  ii, 

159. 
See  also  Membranes. 
Diffusion    constants,    internal    friction, 
and  electrical  conductivitj^,  relation 
between  (PissARJEWSKYand  Karp), 
A.,  ii,  566. 
of  non-electrolytes  in  solution,  calcula- 
tion of  (v.  WoGAu),  A.,  ii,  817. 
Osmotic   pressure   (Trevor),   A.,    ii, 
359  ;  (Traube),  A.,  ii,  565. 
and   Brownian  motion  (Duclaux), 

A.,  ii,  760. 
and   sijficific    heat   of    solution   (v. 

Biron),  a.,  ii,  459. 
and   vapour   pres^>ure   of  a  volatile 
solute     (Oallendak),    A.,    ii, 
1019. 
of  strong  solutions  (Callenuar), 
A.,  ii,  671. 
improvement  in  cells  for  the  measure- 
ment of  (Morse  and  Mears),  A., 
ii,  1019. 
improved  manometers  for  measure- 
ment of  (Morse  and  Lovelace), 
A.,  ii,  1020. 
of    compressible   solutions   of    any 
degree  of  concentration  ;  cases  in 
which    both   solvent   and   solute 
are     volatile    (Porter),    A.,    ii, 
670. 
of  concentrated   solutions,  and  the 
laws     of     the     perfect     solution 
(Lewis),  A.,  ii,  465  ;  (van  Laar', 
A.,  ii,  1018. 
of  concentrated   solutions   of   non- 
electrolytes     (Sackur),     a.,     ii, 
931. 
Osmotic     researches      (Cohen     and 

Commklin),  a.,  ii,  811. 
Dialysis,    apjiaratus     for    continuous 

(S(!Iiryver),  a.,  ii,  465. 
Osmosis,    passage   of    substances   into 
the  human  system  by  (Kahi.en- 
reko),  a.,  ii,"  408. 
of  liquids,  role  of  imbibition  in  the 

(Fi.usin),  a.,  ii,  359. 
electric.     See  under  Electrochemis- 
try. 
.9-Di-9  fluorylthiocarbamide      (Schmidp 

and  Stiitzfj,),  A.,  i,  415. 
Diformaldibenzylsulphono  (FroMiM  and 

(iAui'i'),  A.,  i,  970. 
Digallic  acid  (Fischer),  A.,  i,  893. 
Digallide,  tctra-acotyl  derivative  (Nie- 
renstein),  a.,  i,  897. 


Digestion,  the  chemistry  of  (London 
and  Polowzowa),  A.,  ii,  50,  870, 
960,  1050  ;  (London  ;  London  and 
Pewsner  ;  London  and  Sulima  ; 
London  and  Sandberg ;  Dobro- 
wolskaja  ;  London  and  Wer- 
siLowA ;  London  and  Riwkind), 
A.,  ii,  870. 
work  of  (Heilner),  A.,  ii,  305. 
effect  of  alcohol  on  (Zitowitsch),  A., 

ii,  404. 
gastric,    importance   of  the   blood   in 
(Dobrowolskaja),  a.,  ii,  870. 
importance  of  the  mouth  in  (London 

and  Pewsner),  A.,  ii,  870. 
in  fishes  (van  Herwerden),  A.,  ii, 
872. 
Diglycinimide  and  its  additive  salts  and 
benzoyl  and  chloroacetyl  derivatives 
(Bergell  and  Feigl),  A.,  i,  140. 
hydrolysis  of  (Bergell  and   Feigl), 
A.,  i,  396. 
Diglycollic    acid,    new    homologues    of 
(JuNGFLEiscii   and  Godchot),  a.,  i, 
127. 
Diglycollic  acid,  dithio-,  and  its  esters 
(Price  andTwiss),  T.,  1645  ;  P., 
198. 
action  of  sodium  hydro.xide  on  de- 
rivatives     of      (Frerichs     and 
AVildt),  a.,  i,  413. 
Digitalin,  physiological  action  of  (Huld- 

schin.sky),  a.,  ii,  520. 
Digitalis,     action    of,    on     the     vagus 
(Lhotak  v.  Liiota),  a.,  ii,  521. 
and   strophanthus,   action  of,  on  the 
heart  (Ti<;erstedt),  A.,  ii,  612. 
Digitalis   glucosides,   toxic,    colour   re- 
actions of  (Gaknier),  a.,  ii,  544. 
Digitalis     group,    action     of,    on     the 
kidneys  (Jonescu  and  LoEWi),  A.,  ii, 
720. 
Digitalis  leaves,  physiological  assay  of 

(Focke),  a.,  ii,  332. 
Digitoxonic  acid  and  itsphenylhydrazide 

(Kiliani),  a.,  i,  245. 
Diguaiacylphosphoric  acid  and  its  salts 
and   chloride  (Auger   and    Duruis), 
A.,  i,  529. 
Di-A'-fvc/ohexeneacetic   acid,   a-cyano-, 
mclhyl    ester   (IIariung,   Hawoktii, 
and  Perkin),  '!'.,  1957. 
Dihydrazines(v.  Buaun),  A.,i,  700,  737. 
2:5-Dihydrazinotriazole,    1 -amino-,  and 
ils    trilienzylidenc  derivative  (Stolli" 
and  ]5()WLEs),  A.,  i,  475. 
Dihydroanthracene,       derivatives       of 

(Ci.akkk),  A.,  i,  330. 
Dihydrobenzenes.    See  o/c/c/Hoxadienes. 
Dihydrobrazilinic      acid,      lactone     of, 
synthesis  of  (Pkukin  and  Robinson), 
T.,  489;  P.,  54. 
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Dihydrobrucinonic  acid  (Leuchs),  A.,  i, 

563. 
Dihydrocamphoric   acid,    racemic,    syn- 
thesis of  (BouvEAULT  and  Locquin), 
A.,  i,  172. 
Z-Dihydrocarveol  xanthate  and  its  amide 

(Tschug.\eff),  a.,  i,  93. 
Diiiydroisocarvestrenol(A''-in-Hi«i^/iC)io^- 
(8))  anditsnitrosoehloriile,  synthesis  of 
(FisiiEu  and  Pekkin),  T.,  1887;  P., 
228. 
Dihydrocarvone,    action     of    light    on 
(CiAMiciAN  and  Silber),  A.,  i,  5.55. 
action  of  magnesinm  methyl  halidos 
on  (RuPE   and  Emmerich),  A.,   i, 
433. 
Dihydrocholesterol  (cholestanol)  and  its 
acetate  (Willstatter  and   Mayer), 
A.,  i,  636. 
Diliydrodit(/cZopentadiene,  nitro-,  nitrite 
of,  nitrohydroxy-,  and  its  sodinni  salt, 
and     ;^-nitrol     and     nitvo/sonitroso- 
(Rule),  T.,  1561  :  P.,  175. 
Dihydrof/ici/c^eksantalane    (Semmler), 

A.,  i.  434. 
Dihydroeksantalyl  chloride  (Semmler), 

A.,  i,  434. 
Dihydroflavanthren    and    its     hydrate, 
hydrochloride,  and   o-benzoyl  deriva- 
tive (Scholl  and  Holdermann),  a., 
i,  696. 
Dihydrolisematoxylinic  acid,  lactone  of, 
svnthesis  of  (Pekkin  and  Robinson), 
T.,  489  ;  P.,  54. 
c?/doDihydromyrcene,      synthesis      and 
strncture  of  (Tiffeneau),  A.,  i,  500. 
Diliydro-l':2'-naphtliaquinoxaline,       2- 

hydroxy-  (Lange),  A.,  i,  839. 
Dihydro-ocimene     tetrahvomide     (Exk- 

laar),  a.,  i,  664. 
Dihydrophytol       (Willstatter       and 

Mayer),  A. ,  i,  383. 
l:2-Dihydroquinoxali»e,  3-hydroxy-,  and 
its  derivatives  (Motylewski),    A.,  i, 
370. 
Dihydroquinoxalines,  2-hydroxy-,    pre- 
paration of  (Lange),  A.,  i,  839. 
Diliydro-4-stilbazole,   2'-aniino-,  and  its 
additive    salts   (Luwensohn),    A.,    i, 
51. 
Dihydrostrychniiiomc    acid    (Leuchs), 

A.,  i,  504. 
l:2Dihydro-l:2:4:5-tetrazine-3-carb- 
oxylic   acid   and   nitroso-,    and   their 
salts  (JduLLEi:),  A.,  i,  923. 
Dihydrotetrazinedicarboxylic  acid, 

bromo-,    potassium    hydrogen   salt  of 
(MiJLLER),  A.,  i,  923. 
Dihydrotoluene.         See       Methylci/c^o- 

hexadiene. 
Diliydroxotetra-aquocliromium  sulphate. 
See  under  Chroi;iiuni. 


2 : 5-  Di^cfoahydr  oxybutylpyrazine.      See 

Lajvulosazine. 

A^:''Dihydro-^-xylene.  Sec  1 :4-Diraethyl- 
A^-''-i7/r/ohi?xadiene. 

a/3-Diketobutyric  acid,  a-  and  y-bromo-, 
esters,  o-phenylhydrazone  and  a-o- 
tolylhydrazonesof(FAVREL),  A.,i,  209. 

4:6-Diketo-5;5-diethylliexahydropyr- 
imidine    (Tafel    and   Thompson), 
A.,  i,  58. 
and    its   mercurichloride   (Einhorn), 
A.,  i,  315. 

4:4'-Diketo-2:2'-dimethyltetrabydro- 
3:3'-diquinazolyl,    7:7'-r//nitro-     (Bo- 
GERT  and  Klaber),  A.,  i,  467. 

3:5-Diketo-l-  ethylpyrrolidine,  4-cyano-, 
and  its  ammonium  salt  (Benary'),  A., 
i,  601. 

Diketo-A-  and  -«A-a3-naphtliazines  and 
their  monoximes  (Fischer  and 
Schindler),  a.,  i,  221. 

Diketone,  C9H14O0,  and  its  dioxime  and 
disemicarbazone  (Semmler  ;  Semmler 
and  Bartelt),  A.,  i,  38. 

Diketones,  aromatic,  hydroge nation  of 
(Sabatier  and  Mailhe),  A.,  i,  36. 

/Q-Diketones,  condensation  of,  with  carb- 
amide (de  Haan),  a.,  i,  577. 

l;5-Diketoiies  (Rabe,  Ehiienstein,  and 
Jahr),  a.,  i,  553. 

Diketones.  See  also  Ketones  and  Tri- 
ketone. 

2:6-Diketopiperazine  (Jongkees),  A.,  i, 
959. 

2:5-Diketopiperazines,  degradation  of, 
in  the  organism  of  rabbits  (Abder- 
halden),  a.,  ii,  521  ;  (Abderhal- 
den  and  Wacker),  A.,  ii,  1052. 

2: 5-Diketopiperazine-  l:4-diacetic  acid 
and  its  ethyl  ester  and  amide  (Jong- 
kees), A.,  i,  959. 

3:5-Diketopyrrolidiiie,  4-cyano-,  and  its 
silver  salt  and  amide  (Benary'),  A.,  i, 
601. 

4:5-Diketol-toIyl-2-methylpyrrolidine 
(Simon),  A.,  i,  688. 

Diketo-.     See  also  Dicarbonyl-. 

Dilactylic  acid,  a-  and  0-dithio-,  and 
their  esters  (Price  and  Twiss),  T., 
1645;  P.,  198. 

Dilactylic  acids,  thio-,  opticallj^  active 
(Loven),  a.,  i,  714. 

Dimenthyl  dimethylene  ether,  prepara- 
tion of  (Lingner),  a.,  i,  351. 

Di-j^-metlioxyf^taininostilbeiie  and  its 
picrate  and  diacyl  derivatives 
(Fischer  and  Prause),  A.,  i,  220. 

3: 5  -Dimetboxyaniline,  2:6  -dinitro- 

(Blanksma),  a.,  i,  979. 

Dimetboxyanthraquinone,  <rihydi-oxy- 
(Bentley  and  Weizmann),  T.,  438  ; 
P.,  52. 


1300 


INDEX    OF    SUBJECTS. 


2:4-Dimethoxybenzaldehyde,  synthesis 
of,  and  its  azine  and  oxime  (Gatter- 
maxn),  a.,  i,  33. 

2:5-Diiiiethoxybenzaldehyde,  synthesis 
of  (Gattermann),  a.,  i,  34. 

3:4-Dimethoxybenzaldehyde.  SeeVerati- 
aldehyde. 

l:2-Dimetlioxybenzene.     See  Veratiole. 

l:3-Diinethoxybenzene.  See  Resorcinol 
dimethyl  etlier. 

l:4Dimethoxybenzene.  See  Quinol 
dimethyl  etlier. 

3:4-Dinietlioxybeiizene-1 :2-dicarboxylic 
acid.     See  Hemipinic  acid. 

2:3-Diniethoxybenzoic  acid,  (finitro-, 
ethyl  ester  (Wegscheider,  Muller, 
and  Chiari),  A.,  i,  897. 

o-Dimethoxybenzoin,  alkylation  of 
(Iraine  and  McNicoll),  T.,  1607  ; 
P.,  192. 

2  •.4'-Dimethoxybeiizoylbenzoic  acid, 
preparation  of  (Perkin  and  Robin- 
son), T.,  510. 

3':5'-Dimethoxy-4-benzoylcoumaran  (v. 
KosTANECKi  and  Lampe),  A.,  i,  442. 

3':4'-Dimethoxy-l-benzoylcoumarone 
(ZwAYER,      V.      Kostanecki,      and 
Szwe.tkowska),  A.,  i,  444. 

2 :4-Dimethoxybenzoylpropiomc  acid  and 
its  methyl  ester,  and  the  condensation 
of  the  ester  with  ethyl  oxalate  (Pei;- 
KiN  and  Robinson),  T.,  506. 

2:4-Diinetlioxybenzoylpyruvic  acid, 

ethyl  ester,    preparation  of    (Perkin 
and  Robinson),  T.,  505. 

2:4-Dimethoxybenzylamine.  See  Veratr- 
ylaniinc. 

3':5'-Diinethoxy-4-benzylcoumaraii  (v. 
Kostanecki  and  Lami-e),  A.,  i,  442. 

2':4'-Dimethoxybenzylideneacetopheii- 
one.    2-hydroxy-  ;    and   the  action   of 
hydrochloric  acid  on,  and  its  potass- 
ium  derivative  (Perkin,   Robinson, 
and  Turner),  T.,  1109. 

5;6-Dimethoxy-2-benzylidene-l-hydr- 
iudone,      2':  I'-'/Zlivdroxv-      (Engels, 
Perkin,  and  Koiunson),  T.,  1154. 

3':4'-Dimethoxychalkone,  2-liydro.\y-, 
and  its  sodium  salt,  and  dilnoniide  of 
the  acetate  (ZwAYER/V.  Kostanecki, 
and  Szwe.ikowska),  A.,  i,  444. 

5;6-Dimethoxy-2-chloromethylene-l- 
hydrindone    (Knoki.s,     Perkin,    and 

lldHINSON),   T.,    1153. 

6:7-Dimethoxy-2 -//v'-dimethoxyphenyl- 
a-naphthol    und    its  alk:Ui   salts,   and 
azo-dyes  from  (Deckei:),  A.,  i,  80(5. 

3:5-Dimethoxydiphenylainine,  2:6-f//- 
nitro- (1')I,anksma),  A.,  i,  970. 

2:2'-Dimethoxydiphenyl-5:5'-dialdehyde, 
synthesis  of  (Gattermann),  A.,  i, 
35. 


5:6-Dimethoxy-2-hydroxyinethyleiie-l- 

hydrindone    (Engels,    Perkin,    and 

Robinson),  T.,  1153. 
4':5'-Dimethoxy-2:3-indenoben.zo- 

pyraiiol(l:4)  and  7-hydroxy-,  salts  of 

(Perkin  and  Robinson),  T.,  1103. 
7:4'-Dimethoxy-4:3-indenobeiizopyranol 

(1:4),   5'-hydroxy-,   silts  of  (Engels, 

Perkin,  and  Robinson),  T.,  1147. 
3:5-DimethoxymethylaniIine,         2:6-di- 

nitro-  (Blanksma),  A.,  i,  979. 
4:5-Dimethoxy-2-metliylbenzaldehyde 

and  its  azine  and  oxime,  synthesis  of 

(Gatterman'n),  a.,  i,  34. 
2:4-Diinetlioxy-6-methylbenzoyIaceto- 

phenone  (Tamp.ok),  A.,  i,  350. 
3':4'-Dinietlioxy-7-metliylflavone,  5- 

hydroxy-,  and  its  sodium  salt  (Tam- 

bor),  a.,  i,  359. 
2:6-Dimethoxyphenyl   carbamate    (Bas- 

LER  Chemische  Fabrik),  A.,  i,  635. 
/(-Dimethoxyplienyl  sul))hide  and  sulpli- 

oxide   (Smiles   and   Le    Ro.ssignol), 

T.,  760. 
2':4'-Diniethoxy-2-plienylbenzopyranol 

(1:4)  salts  (Perkin,    Robinson,    and 

Turner),  T.,  1114. 
ae-Di-?j-methoxyphenyl-7-diplieiiyl- 

metbyleiie-A«^-peiitadiene       (Staud- 

INGER),  A.,  i,  412. 
3:4-Dimethoxyplitbalic  acid.     See  Hemi- 
pinic acid. 
3:5-Dimetboxy-l-/(-propylbeiizene 

(Semmler),  a.,  i,  734. 
2:2'-DiinetlioxystiIbene,         4:4'-f?initro- 

(Green   and    Baddiley),    T.,    1724; 

P.,  202. 
3:5-Dimetlioxytetra-aiiisyltetrahydro- 

furan,       2-hydroxv-      (Ir\ine      and 

MrNiC(iLL),  T..  1603  ;  P.,  192. 
3:5-Dinietlioxytetraphenyltetrahydro- 

furan,    2-hydroxy-,    and    its    triacetyl 

derivative   (Irvine  and   McNicou.  , 

T.,  955;  P.,  119. 
2:4-Dimethoxytolueiie.     See  Cresorcinol 

diiiietliyl  etlier. 
2:5Dimethoxytoluene.        See     Orcinol 

liiiiiethvl  ether. 
2:5-Dimethoxytritanic      acid,      methvl 

ester  (w  LiEiuc),  A.,  i,  541. 
2:4-Dimethoxytritanolethertetrasulph- 

onic    acid    and    its    ammonium    salt 

(v.  LiEiiiG  and  IIerr),  A.,  i,  450. 
2:4Dimethoxytritanol  5-  and  -6-8alph- 

ouic  acids  ^v.  Liehio  and  Herb),  A., 

i,   l.'.O. 
Dimethyl  /r/sulphide  (Streckeu),  A.,  i, 

3S(i. 
Dimethylacetylenediureine  and   its  K- 

A'-dinictli}l  derivative  and  its  acetyl 

dorivativo    (]5iltz   and    IIorkmann), 

A.,  i,  62. 
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aa-Dimethyladipic  acid,  ethyl  ester 
(Blaxc),  a.,  i,  171. 

^yS-Dimethyladipic  acid,  invj)aratioii  of 
(Blanc),  A.,  i,  2i5. 

DimethylM'^allylcarbinol  (Guy),  A.,  i, 
307. 

y-Dimetliylaininoacetoacetic  acid,  a- 
cyano-,  and  its  hydrochloride  and 
copper  .salt  (Bknary),  A.,  i,  601. 

jj-Dimethylaminoacetoplienone  and  its 
phenylhydrazoiie  (Wkil),  A.,  i,  982. 

2>-I)iniethylaniinoazobenzene,  coloured 
.salts  of  (Hantzsch  and  Hilscher), 
A.,  i,  485. 

4-Dimethylaminoazobenz3Ee-4'-arsonic 
acid  ami  its  .sodium  salts  (Barkow- 
CLiFF,    Pvmax,    and    Remfky\    T., 
1898. 

^-Dimethylaminoazobenzenecarboxylic 
acid  and  its  hydrochloride  (Hantz.sch 
and  HiLscHF.u).  A.,  i,  470. 

^-Dimethylaminobenzaldeliyde-p-bromo- 
phenylbydrazone  (Weil),  A.,  i,  98-3. 

l:3-Diinethylaminobenzene  {m-phenijl- 
rnedi  inetliyhUii  iiiine),        2:4-f/tuitro- 
(Blanksma),  a.,  i,  158. 
4:6-fZaiitro-2-cyano-  and  A:Q-a>w-tetra- 
nitro-2-eyano-  (Blanksma),   A.,   i, 
271. 

Dimetbylaminobenzeneazo-a-naplitliol 
and  its  hydrochlorides,  platinichlor- 
ide,  methiodide,  acetyl  and  benzoyl 
derivatives,  and  ethyl  ether  and  its 
dihydrochloride  and  platinichlorides 
(Fox  and  Hewitt),  T.,  341  ;  P.,  6. 

4-Dimetliylaimno-2'-benzeneazotoluene- 
5'-arsomc  acid  and  its  sodium  salts 
(Barrowcliff,  Pymax,  and  Pi,em- 
FRY),  T.,  1899. 

^j-Dimethylaminobenzliydryl-acetyl-  ai.d 
-benzoyl-acetones  (Fossf,\  A.,  i,  86. 

4-Dimetliylaminobenzoic  acid,  3 -amino-, 

diethjdaminoethyl    ester    of    (EiN- 

HORX),  A.,  i,  639. 

3-nitro-,    methyl    ester,    nitration    of 

(PvEVERDiN  and  DE  Luc),  A.,  i,  167. 

^-Dimethylamino-o-benzoylbenzoic  acid, 
second  methjd  cster  of,  and  the  action 
of  magnesium  [ihenvl  bromide  on  it 
(PiiRARD,  A.,  i,  422." 

^-DiinetliylaminobenzoyI-2-2^-diinetliyl- 
aminobenzylbenzene  and  its  triuitro- 
derivative,  phenylliydrazoue,  dioxime, 
and  phthalazine  (Guyot  and  Picket), 
A.,  i,  569. 

o-Dimethylaminobenzylphenyltetra- 
methylf^/aminodiplienylcarbinol     and 
its  salts,    and   its    leuco-base    (GuYOT 
and  Pir.NET),  A.,  i,  570. 

Dimethylaminocamplior  methiodide  and 
its  benzoyl  derivative  (Rare,  Schneid- 
er, and  Braasch),  A.,  i,  361. 


^j-Dimethylaminocinnamic  acid  and  its 

esters,    and   their   additive    salts,    and 

bromo-derivatives      (A\'eil),      A.,      i, 

982. 
2-Dimetliylainino-97*-diinethylamino- 

pbenyl-antliracene  and  -dihydro- 

anthracene  (GuYOT  and  Pignet),  A., 

i,  569. 
Dimethylaminodimethyhsoamylcarbinol 

and  the  hydrochloride  of  its  benzoyl 

derivative  "(PiIEDEl),  A.,  i,  956. 
Dimethylaminodimethylethylcarbinol 

and  the  hydrochloride  of  its  benzoyl 

derivative  (Riedel),  A.,  i,  956. 
Dimethyl(^mminodi-/>-tolylmetliane   and 

its  uitroso-derivative  (v.  Braun),  A., 

i,  685. 
)3-DimetliylaiiiinoetliyI  benzoate  and  its 

hydrochloride,  preparation  of  (Farb- 

WERKE    YORM.     MeISTER,     LuCIUS,    & 

Bruning),  a.,  i,  167;  (FARB^YERKE, 
YORM.  Meister,  Lucius,  &  BRtrNixc), 
A.,  i,  266. 

Dimethyl-a-aniinoetliylcarbinol  and  its 
platinichloride  (Krassusky).  A.,  i, 
139. 

/3-Dimethylamino-a-liydroxyi.bobutyric 
acid,  esters,  and  tlieir  acyl  derivatives 
(Les       Etablissements       Poulexc 
FrIlREs  k  Ernest  Fourneau),  A.,  i, 
938. 

Dimethylaminoketo-.  See  Ketodimeth^d- 
amino-. 

4'-Diniethylainino-9-plienyIacridine  and 
2-mono-  and  2;4-(/i-nitro-  (Ullmanx, 
Bader,  and  Labhardt),  A.,  i,  52. 

^J-Dimethylaminophenylarsinic  acid 
(diiaethyhiloxyl)  and  its  sodium  salt 
(Michaeli.s),  a.,  i,  590. 

Dimetliylaminophenyl-v|/-benzyltliio- 
carbamide,  cyano-  (Fromm  and  Wel- 
LER),  A.,  i.  703. 

l:2-/)-Dimetliylaminophenyl-l:2-di- 
hydrow'jbenzofuran  (Guyot  and  Pig- 
net),  A.,  i,   569. 

Dimetliylaminoplienyldimetliylcarbinol 
and  its  benzoyl  derivative  and  their 
salts  (Riedel),  A.,  i,  957. 

4-Dimetliylamino-l-phenyl-2:3-di- 
metliyl-5-pyTazolone      {pyramklonc), 
preparation    of    (Farbwerke    vorm. 
Melster,  Lucius,  &  BrIjning),  A., 
i,  471  ;  (Scheitlin),  A.,  i,  1019. 

^J-Dimethylamino-^-plienylpropioiiic 
acid  (Weil),  A.,  i,  982. 

Dimethylaminophenyl-thiuret  hydr- 
iodide  and  -'iithiobiuret  and  its  hydro- 
chloride (Fromm  and  Weller),  A.,  i, 
703. 

DimethylaminoiA'opropyl  benzoate 

(Chemische  Fabrik  auf  Aktien 
YORM.  E.  Schering),  A.,  i,  266. 
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Di-^-methyWmminotoluquinone  and  its 

tetra-acetate  (Fighter  and  Glaser), 

A.,  i,   661. 
Dimethylaminotrimethylcarbinol      and 

the  hydrochloride  of  its  benzoyl  deriva- 
tive (Riedel),  a.,  i,  956. 
Dimethyh'soamylcarbinol,  amino-  (Ried- 

el),  a.,  i,  251. 
aS-Dimethylamyleiie  a^S-oxide  (Riedel), 

A.,  i,  956. 
Dimethylaniline,     compound    of,    with 
iodoacetamide  (v.    Braun),    A.,    i, 
629. 

picrate  (ViGNOX  and  EviEUx),  A.,  ii, 
665. 
Dimethylaniline,  3-chloro-4-amino-,  pre- 
paration of  (Faubenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  779. 

2-A-dinitro-,  preparation  of  (Ullmann), 
A.,  i,  626. 
Dimethylanthracenes,     1:6-     and    2:7-, 

simultaneous  production  of  (Lavaux), 

A.,  i,  150,  256. 
Dimethylarsinic  acid,  action  of  alkalis 

on,  and  its  iodo-derivatives  (Auger), 

A.,  i,  516. 
Dimethylatoxyl.     See^j-Diraethylamino- 

plienylarsinic  acid, 
2:5-Diniethylbenzaldehyde,       3-nitro-4- 

hydroxy-,  and  its  azine,   oxime,    and 

condensation    product     with     aniline 

(Gattermann),  a.,  i,  29. 
4:5-Dimethylbenzaldeliyde,    2-hydroxy-, 

and   its   azine   and   phenylhydrazone, 

synthesis  of  (Gattermann),  A.,  i,  29. 
Dimethylbenzaldehydes,  2:3-,  2:5-,  2:6-, 

and      3:5-,      4-hydroxy-,     and     their 

derivatives,    synthesis    of    (Gatter- 
mann), A.,  i,   28. 
Dimethylbenzanthrone,    preparation    of 

(Badische  Anilin-  &  Soda-Fabrik), 

A.,  i,  993. 
1:3-Dimetliylbenzene  4-8ulphonic     acid. 

See  7rt-Xylcne-4-sulphonic  acid. 
3:5-Dimethylbenzophenone,    4-hydroxy- 

(Auwers  iind  V.  Markovits),  A.,  i, 

630. 
Dimethylbrazilein  (ENGELS,PEKiviN,and 

Roiunson),  T.,  1132. 
)37-Dimethylbutane,  nitration  of,  and  its 

amine  (Konowai.off),  A.,  i,  241. 
l:3-Dimethyl'7/c/f<butane,      2:4-fWcyano- 

(v.  MKYKRaiid  IIenning),  a.,  i,  911. 
aa-Dimethylbutyric      acid,      7-bromo-, 
prc[)ariiti())i  of  (Blanc),  A.,  i,  245. 

/3-indo-7-iiy(Uoxy-,    lactone    of   (Bou- 
(!Am;r),  A.,  i",  537. 
Dimethylcampholide  and   its   isomeride 

(KoMi'i'A),  A.,  i,  352. 
Dimethylcarbamide,  action  nf  diphenyl- 

liydroxyacutic   acid  on  (Angrm),   A., 

i,  4C2. 


Dimethylcarbamideketoxime.    See  Acet- 

carbamidoxime. 
2:6Dimethylcarbazole   and    its  picrato 

(Borsche,    Witte,  and  Bothe),  A., 

i,  367. 
3:4-Dimethylcarbonatobenzoic  acid  and 

its    chloride    and    hj'droxy-derivative 

(Fischer),  A.,  i,  892. 
l.:4-Dimethyl-l-/r/chloromethyln/c?o- 

hexadiene,  4-hydroxy-,  and  its  bromo- 

derivatives   (Zincke   and   Schwabe), 

A.,  i,  337. 
2:5-Dimethylcinnamic  acid,   4-hydroxy- 

(Gattermann),  a.,  i,  29. 
/3-5-Dimethyl-o-coumaric     acid    (Fries 

and  Klostermann),  A.,  i,  822. 
2:5-Dimetliylcoumarilic     acid    and    its 

ethyl  ester  (Fries  and  Fickewirth), 

A.,  i,   825. 
3:4-Dimethylcouinarin      (Peters      and 

Simonls),   a.,  i,  340. 
4:7-Dimetliylcoumarin  and  its   ailditive 
salts,   oxime,   and  phenylhydrazone 
(Clayton),  T.,  528  ;  P.,  26. 

coumarone   and    hydrocoumarone   de- 
rivatives   from,    and    its    3-bromo- 
derivative  (Fries  and  Fickewirth), 
A.,  i,  824. 
Dimethylcoumarins,  6:7-,  6:8-,  and  5:8-, 

formation  of  (Clayton),  T.,  2018. 
3:5-Diinethylcytosine     (Johnson     and 

Clapp),  a.,  i,  836. 
Dimetbyldehydrodi/soeugenol     (Cousin 

and  Hi';rissey),   A.,  i,   783. 
Di-Hi-methyldianilinodibenzyl,         di-o- 

hydroxy-,  and  its  tctraacetyl  deriva- 
tive (Anselmino),  a.,  i,  259. 
Dimethyldihydrobenzenes.       See       Di- 

methylc/zf/tdiexadienes. 
aa-Dimethyl-o)8-dihydrogeranic       acid. 

See  aaj3^"-Tetraniothyl-A<?-octonoic  acid. 
9:10-Dimethyldihydrophenantlirene, 

9:10-(?niydroxy-,    and    its    oxide    and 

chloride  (Zincke  and  Tropp),  A.,  i. 

786. 
2:6-Dimethyl-3:5-dihydropyridine       (v. 

Mevep.    and     Kleinstuck),     A.,    i, 

910. 
1  :l-Dimethyldihydroresorcin  ethyl  ether, 

inciiarationand  reduction  of  (Crossley 

and  Hknotf),  T.,  640. 
Dimethyl  diketone.     See  Dincetyl. 
l':4'-Dimethyldiphenylamine,       1  -.'I'-di- 

hydroxy-    (Cassella   &   Co.),   A.,    i, 

417. 
Dimethyldipropylarsonium    iodide    and 

its  coniiioiind  witli  niercui'ic  chloride 

(Dkiin  and  Wilcox),  A.,  i,  722. 
Dimethylethylcarbinol,  amino-,  and  its 

divaleryl     and     dibromovaleryl     de- 
rivatives    and     liydrochloridc     (Rie- 

nEL),  A.,  i,  250. 
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Dimethylethylcarbinol,  amino-,  and  its 

hydrochloride,  and  di-isovaleryl,   and 

dibromoisovalcryl  derivatives  (Riedel), 

A.,  i,  769. 
4:7-Diniethyl-3-etliylcoumariii      (Fries 

and  Klostermann),  A.,  i,  822. 
DimethylethylcycZohexenone,     synthesis 

of  (Ckossley  and  Gillixg),  P.,  281. 
Dimetliylethyl-/3 -hydroxy-yS-metliyl- 

butylammonium  bromide   and  iodide 

and  their  benzoyl  derivatives  (Riedel), 

A.,  i,  607. 
j3j3-Dimethyl-7-etliylpentane-a7-dioland 

its  acetate  and  urethane  (Letellier), 

A.,  i,  242. 
y8^-Dimetliyl-7-ethyl-A75-peiitenol 

(Letellier),  A.,  i,  242. 
2;5-Dimetliyl-3-ethylpyrrole-4-carb- 

oxylic  acid,  ethyl  ester,   synthesis  of 

(Korschun),  a.,  i,  564. 
3:5-Dimetliyl-2-etliyl-4:6-pyronone 

(WEDEKiNDand  Haeussermanx),  a., 

i,  671. 
2:7-Dimethylfluoran,     quinonoid     ester 

salts  of  (Green   and  King),    A.,    i, 

1003. 
2: 5 -Dimethylfuran-S -carboxy lie  acid, 

fe^rabromo-     (TRErniLiEFF),     A.,     i, 

735. 
oa- Dime  thy  Igeranic   acid  and  its  ethyl 

ester  (Tiffeneau),  A.,  i,  500. 
C'-Dimethyl-glycollcyanamide  and  -glyc- 

oUylcarbamide   and   its   double  salts 

(Clemmensen  and  Heitman),  A.,  i, 

771. 
Dimethylglycolurils,     isomerides,     and 

their  separation  (Weitzner),    A.,    i, 

841. 
4:5-Dimethylglyoxalone  and  its  diaeet- 

ate  (BiLTZ   and   Horkmann),    A.,    i, 

56. 
Dimethylglyoxime,  preparation  of  (Gan- 

darin).  A.,  i,  400. 
Dimethylguanidines,  aH-  and  8P-,  pierol- 

onates  and  pierates  of  (Wheeler  and 

Jamieson),  a.,  i,  253. 
3 :5-  Dimethylc?/c^-  A^  -^-heptadiene      and 

-A''-lieptene-l-carboxylic  acids  (Brcn- 

NER  and  Delbruck),  A.,  i,  88. 
3:5-Dimethylct/cZoheptane-7-carbo- 

lactone  and  -carboxylic  acid  and  its 

amide  and  silver  salt  (BucHNER  and 

Delbrijck),  a.,  i,  88. 
3:5-Diinetliylc2/c^o-A^-^'''-      and       .a^=^="- 

heptatriene-1-carbosylic  acids 

(Buchner  and  Delbruck),  A.,  i,  87. 
SC-Dimethyl-A^-hepten-S-ol    (Gry),    A., 

i,  307. 
l:l-Dimethyl-A'---*-  and  -A-'^-cycZohexadi- 

enes     (dihydroxylenes  ;      dimethyldi- 

hydrobenzenes)    (Ckossley    and   Re- 

notjf),  T.,  629;  P.,  59. 


l:4-Dimetliyl-A':"-c?/c/ohexadiene,  forma- 
tion of,  from  diciiloro-a;3-iiulenenone, 
and  its  2-carboxylir.  acid  (  Al'WERS  and 

HE.SSENLAND),  A.,   i,   551. 

Dimethyl-A^:*-c2/c^hexadiene8,  1:3-  and 

1:4-  (Zelinsky  and  Gorsky),  A.,  i, 

722. 
l:4-Dimethyl-A'-'-c?/c?oliexadiene-2-carb- 

oxylic     acid    and     its    methyl    ester 

(AuwERs  and   Hessexland),    A.,    i, 

551  ;  (BRiiHL),  A.,  ii,  1003. 
3:5-Dimethylliexahydrotriazine,l-imino- 

6-cyano-,  and  its  picrate  and  nitroso- 

derivative  (Pohl),  A.,  i,  576. 
PS-Diva.ethylh.ex&neiviethylethylisohutyl- 

methane)  (Clarke),  A.,  i,  593. 
1: l-Dimethylci/cZohexane    (1:1  -'Uynethi/l- 

hcxahydrobenzene),  2:3:5 •.6-tetrahromo- 

(Crossley  and  Renouf),  T.,  650. 
l:3-Dimethylc?/rfohexan-l-ol-3-carb- 

oxylic  acid  and  its  calcium  salt  and 

lactone    (Rupe    and    Liechtexhan), 

A.,  i,  390. 
iSS-Dimetbyl-^-         and         -5-hexanola 

(Clarke),  A.,  i,  593. 
l:l-Dimetliylc?/c/ohexaii-5-one    and    its 

2(or  4)-benzylidene  derivative  (Blanc), 

A.,  i,  655. 
l:4-Diniethyl(?/rZohexan-2-oiie     and     its 

semicarbazone  (Harding,  Haworth, 

and  Perkin),  T.,  1970. 
l:l-Dimethyl-A''-c2/c/oliexene        {l:l-di- 

riiethyl-^*-tefrahydrohen~ene),    3-hydr- 

oxy-    (Crossley    and    Renouf),   T.,. 

641. 
l:2-Diinethylc(/c/oliexeiie     and      1:4-Di- 

methyl-A-'-cycZohexene     and     its     di- 

broniide  (Zelixsky  and  Gorsky),  A., 

i,  722. 
l:3-Dimetliylc?/e/ohexene     and    its     di- 

bromide  (Zelixsky  and  Gorsky),  A., 

i,  722. 
1:4  Dimethyl- A^-«/cZohexene-2-carb- 

oxylic  acid,  3-chloro-  (Auwers   and 

Hessexlaxd),  a.,  i,  551. 
lil-Dimethyl-A^-cycZohexen-S-one-S- 

acetic  acid,  ethyl  ester,  and  its  semi- 
carbazone  (Crossley   and    Gillixg), 

P.,  130. 
l:3-Dimetliyl-A'^-hexen-5-one-m-nitro- 

phenylhydrazone   (Borsche,  Witte, 

and  Bothe),  A.,  i,  367. 
Di-m-methylhydrobenzoin,       (fi-o-hydr- 

OXV-,  diesoanhjdride  of  (Axselmino), 

A.",  i,  259. 
)3-4-Dimethyl-o-hydrocoumaric  acid 

(Fi:iES  and  Fickewirth),  A.,  i,  824. 
2:5-Dimethylhydrocoumarilic  acid 

(Fries  and  Fickewikth),  A.,  i,  825. 
3-[2:5-Dimethylhydrocoumarilyl]-4:7- 

dimethylcoumarin  (Fries  and  Klos-> 

TERMAXX),  A.,  i,  822. 
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l-[2:5-Diinethylliydrocouinarilyl]-2:5-di- 
methylhydrocoumarone  and  its  hydro- 
bromide,  oxime,  and  phenylhydrazone 
and  its  methoxy  and  ethoxy  deriva- 
tives, and  its  isomeride  (Fkies  and 
Klostermann),  a.,  i,  822. 

4:7-Dinietliylhydrocoumarm  (Fries  and 
Fickewirth),  a.,  i,  824. 

2:5-Dinietliylliydrocoumarone  (Fries 
and  Fickewirth),  A.,  i,  825. 

l:3-Dimetliylhydrothymine,  5-bromo-4- 
hydroxy-  (.Johnson  and  Clapp),  A.,  i, 
836. 

l:3-Dimethylliydrouracil,  5-rftbromo-4- 
hydroxy-  (Johnson  and  Clapp),  A.,  i, 
836. 

l:3-Dimetliyl-7-j8-liydroxyetliylxantliine 
(Farbenfabriken  vorm.  F.  Bayer  & 
Co.),  A.,  i,  475,  703. 

3:7-Dimetliyl-l-a3-<:^<liydroxypropyl- 
xanthine  (Farbenf.a.briken  vorm.  F. 
Bayer  &  Co.),  A.,  i,  475. 

2:3-Dimethyliiidoline  and  its  oxalate 
(Carrasco),  a.,  i,  913. 

i-Dimethylinosite,  presence  of,  in  the 
latex  of  Melabceai  from  Sumatra,  and 
its  tetra-acetyl  derivative  (de  Jong), 
A.,  i,  952. 

Dimethylisatins,  4:6-  and  5:7-,  and  their 
phenylhydrazones  (Heller  and  Ley- 
den),  A.,  i,  218. 

Dimethylketolsemicarbazone  (Biltz  and 
Horrm.ann),  a.,  i,  516. 

Dimethylmalonic  acid,  derivatives  of 
(Einhorn),  a.,  i,  314. 

Dimethylmalonic  anhydride  and  semi- 
cMoride  (Staudingku  and  Ott),  A., 
i,  603. 

aa-Dimethyl-a'-metliyldiglycolIic  acid 
and  its  ethyl  ester,  diamide,  and 
anhydride  (Jungkleiscii  and  GoD- 
ciiOT),  A.,  i,  123. 

Dimethylmethylene'VA'^propane,  reduc- 
tion of  (Zemnsky),  a.,  i,  15. 

Dimethylnaplitheurhodiiie,  change  of  the 
colour  of  lluorescence  of,  with  the 
solvent  (Ley  and  v.  Engelhardt), 
A.,  ii,  746. 

3:3-Dimetliyl-a-  and  -;3-naphthindolin- 
ones  and  tlicir  methyl  ethers  and 
acetyl  derivatives  (Liicbkr),  A.,  i, 
682. 

l:3-Dimethyl(^«:/A'Zo-[l:3:3]-nonaiie, 
-nonan-5-ol-7-one  and  its  oximes  and 
amines,    and    -nonaii-5:7-diol    (Kahe 
and  J  Aim),  A.,  i,  554. 

3:6-Dimethyl-A- '-norcardiene-7-carb- 
oxylamide  (IJucuNERand  DELButicK), 
A.,  i,  87. 

)3^-Dimethyloctane  (WiLL,s'rATTEK  and 
Mayer),  A.,  i,  383;  (Enklaar),  A., 
i,  664,  934. 


jS^'-Dimetliyloctan-C-ol.    See  Tetrahydro- 

linalool. 
/8f-Dimetliyloctaii-e-onoic    acid,    oxime, 

^;-nitrophenylhydrazone,     and      semi- 

carbazono  of  (Clarke,  Lapworth,  and 

Wechsler),  T.,  37. 
ySC-Dimetliyl-A^-octeii-C-ol     (Enklaar), 

A.,  i,  934. 
77?-Diinetliyl-AP-octeii-S-ol  (Abelmann), 

A.,  i,  2. 
STj-Dlmethyl-AP-octen-S-ol  (Gry),  A.,  i, 

307. 
Dimethylolcarbamide     (Einhorn     and 

Hamburger),  A.,  i,  142. 
Dimethyloxalacetic    acid,    ethyl    ester, 

semicarbazone  of  (F>,Asso vv  and  Bauer), 

A.,  i,  316. 
/35-Dimetliylpentane,    nitration   of,   and 

its  amine  (Konowaloff),  A.,  i,  241. 
l:l-Dimetliyl(//r^peiitane  and  2-bromo- 

and  2-iodo-  (Kijneu),  A.,  i,  865. 
l:2-Dimetliylc!/c^peiitane  (Kijner),  A., 

i,  865. 
/3/3-Dinietliylpentaiie-a7-diol      and      its 

acetate  (Letellier),  A.,  i,  242. 
77-Dimetliyl-;35-pentanediureide        (de 

Haan),  a.,  i,  578. 
l:l-Dimethylt7/c/opeiitan-2-ol-3-acetic 

acid  (Blanc),  A.,  i,  171. 
2:4-Dimetliyl(7/6'Zopentan-2-olaceticacid, 

lactone  of  (Blanc),  A.,  i,  20. 
l:l-Dimethyl(;;/c/c>pentan-4-oiie    and    its 

semicarbazone  (I^lanc),  A.,  i,  655. 
l:l-Dimethylf//f/'rjpentan-5-one    and    its 

oxime    and    4-benzyIidene    derivative 

(Blanc),  A.,  i,  655. 
l;l-Dimethyl(7/('^<)pentaii-2-one-3-acetic 

acid  and  its  esters,  oxime,  and  semi- 
carbazone (Bl.\nc),  a.,  i,  171. 
l:l-Dimethyl-A--(//f/(>pentene,  formation 

and    reduction    of    (Ki.i.NEit),    A.,    i, 

865. 
l:2-Dimethyl-A'-(7/(7f;pentene,  formation, 

structure,  and  oxidation  of  (KlJNEU), 

A.,  i,  530,  865. 
9:10-Dimethylphenanthrene       (Zincke 

and  'I'iioimM,  A.,  i,  787. 
4:9-Dimetliylplienazine-2:7-bisar8onic 

acid     (IJ.viiKowcLiFF,     Pv.man,    and 

liEMKRV),   T.,  r.KJl. 

1:3  Dimethylplienyl        phenylsulphone, 

2:6-(i;/nitro-  (IvARsLAKEand  Morgan), 

A.,  i,  410. 
1:3-Dimethylphtlialan      (Nei.ken     and 

SiMiiMs),  A.,  i,  .'MS. 
oSDimethylpimelic  acid  and  ethyl  ester 

and  silver  s:ilt  (Kiirz),  A.,  i,  24. 
j8;9-Dimethylpropane,  /c</(/bronio-, 

crystal   form   of   (Jakgeu),   T.,   520; 

P.,  29. 
DimethylpropyL/A/(»hexenone,  synthesis 

of  (Crosslev  and  (!illim;),  1'.,  281. 
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l:l-Dimethyl-5-propyl-A^-cyr/ohexen-3- 

one  and  its  seniicarbazone  (Crossley 

and  GiLLi.NG),  P.,  130. 
2:3-Dimetliylpyrazme-5-carboxylic  acid 

(Gabkiel  and  Sonn),  A.,  i,  60. 
2:3-Dimethylpyrazme-5:6-dicarboxylic 

acid    and     its    salts    (Gabkiel    and 

SoNN),  A.,  i,  60. 
3;4-Dimetliylpyrazole-4-/.soaiiiylene-  and 
-butylene-carboxylic  acids,  5-hydroxy-, 

lactones  of  (Wolff  and  Schreiner), 

A.,  i,  291. 
3:4-Dimetliyl-l;2-pyrazo-6:7-pyroiie 

{lactone  oi'  b-hydroj:y-Z-incU(ylpyrazolc- 

A-\sopropylcnecarhoxylic  acid)  (AVolff 

and  Schreiner),  A.,  i,  291  ;  (Bulow 

and  Schaub),  A.,  i,  579. 
Dimetbylpyridine      {lutuUne),  •■    hepta- 

cliloro-,  absorption  spectra  of  (Purvls), 

A.,  ii,  746. 
2:4  Dimetbylpyridine   and  its  salts,   6- 

amino-3-cyano-,    6-cliloro-3-cyano-,    3- 

cyano-,     and   3-cyano-6-hydroxy-  (v. 

Meyer  and  Henni>'g),  A.,  i,  911. 
2:6-Dimethylpyridiiie,  3:5-c?icyano- 

(v.  Meyer  and  Kleixstuck),  A.,  i, 

910. 
2:6-Dimetbyl-4-pyridone,  3-cyano- 

(v.   Meyer  and   Irmscher),    A.,    i, 

911. 
Dimethyl-6-pyridone,  cyano-  (v.  Meyer 

and  Henning),  A.,  i,  911. 
4:5-Dimethylpyriniidiiie,  2-cyanoamino- 

6-hydroxy-  (PoHL),  A.,  i,  577. 
4:6-Dimetbyl-2-pyrimidoiie  (de  Haan), 

A.,  i,  577. 
Dimethylpyrone,     compounds    of,    with 
tribromoacetic   acid   (Plotnikoff), 
A.,  i,  281. 

hydroiluorides  (Weixland  and  Rei- 
schle),  a.,  i,  974. 
2;5-Dimetliylpyrrole,  a  transformation  of 

(Angeli    and    Makchetti),    A.,    i, 

564. 
2:5-Diinethylpyrrole-3:4-dicarboxylic 

acid,   1-ammo-,   ethyl  ester,  reactions 

of,  with  aldehydes  and  ketones  (Bulow 

and  Klemaxx);  A.,  i,  54. 
2:5-Dimetbylpyrrolidine,  3-amino-,  and 

its  picrate  (Morelli  and  Makchetti), 

A.,  i,  363. 
Dimetbylpropyl-arsonium  and  -isoamyl- 

arsonium  iodides  (Dehn  and  Wilcox), 

A.,  i,  722. 
2:6-Dimetbylquiiioline  and   its  4-carb- 

oxylic     acid     and     its     ethyl    ester 

(SiMox),  A.,  i,  6S7. 
4:6-Diiiiethylquinoline-2-carboxylic 

acid  (SiMox),  A.,  i,  739. 
2:3-Dimethylquinoxaline   and  its  addi- 
tive salts  (Gabriel  and  Soxx),  A.,  i, 

60. 

xciv.  ii. 


2:2'-Dimethylstilbene,  4:4'-ADitro- 

(Greex  and  Baddiley),  T.,  1723  ;  P., 

202. 
a-S-Dimetbylstyrene,    6-hydroxy-,    and 

its  benzoj'l  derivative  and  polymeride 

(Fkies  and  Fickewirth),  A.,  i,  160. 
a-4-Dimetbylstyrene,     2-hydroxy-,    and 

its  polymeride    and   compound    with 

ether  (Fries  and  Fickewirth),  A.,  i, 

160. 
l;l-Dimethyl-A^-tetrahydrobenzene.  See 

l:l-Dimethyl-A''-t7/'7ohexeue. 
4:9-Dimethyl-A-'''"-tetrahydrocarb- 

azole  and  its  picrate  (Bursciie,  Witte, 

and  Bothe),  A.,  i,  366. 
5:5-Dimetliyltiiiobarbituric   acid   (Eix- 

horx),  a.,  i,  315. 
4:7-Dimethyltliiocouiiiarin  and  its  mer- 

curichloride  (Clayton),  T.,  529;  P., 

26. 
Dimethyltbionine,     r/iamino-,    and    its 

hydrobromide  (Gxehm  and  Walder), 

A.,  i,  64. 
1:3-Diinetbyltbymine     (Johnson     and 

Clapp),  a.,  i,  836. 
Dimethyl-o-toluidine    jncrate    (Vignon 

and  EviEi'x),  A.,  ii,  665. 
Dimetbyl-jiJ-toluidine,    picrate    and  m- 

bromo-  (v.  Braux),  A.,  i,  626. 
2',2'-Dimethyltritanic  acid,  4:4'-(^ihydr- 

oxy-,  5:5'-ether  of  (v.  Liebig),  A.,  i, 

541. 
1:3- Dime  thy  luracil  and  5-bromo-(JoHX- 

sox  and  Clapp),  A.,  i,  836. 
aa-Dimetbylvaleric     acid,     )3-hydroxy-, 
etbyl  ester  (Letellier),  A.,  i,  242. 

;3-iodo-7-hydroxy-,    lactone  of    (Bou- 
gault),  a.,  i,  537. 
1:3-Dimetliylxantbine.     See  Theophyll- 
ine. 

I        -Dinaphthacridine,       7-bromo-, 
a-CHa 

and  its  additive  salts  (Senier   and 
Austin),  T.,  66. 

I        -Dinaphthacridines,       attempt- 
)3-CH/8 

ed  synthesis  of  (Sexier  and  Austin), 

T.,  63. 
;8;3-Dinaphthyl,     absorption    spectra  of 

(Homer  and  Purvis),   T.,   1321;  P., 

147. 
Di-a-naphthyl  selenideand  telluride,  and 

their     dibromides      and      dichlorides 

(Lyoxs  and  Bush),  A.,  i,  417. 
Di-j3-naphtbyl  anilinophosphate  (Auten- 
rieth  and  (Jeyer),  A.,  i,  157. 

selenide  dichloride  (Lyons  and  Bush), 
A.,  1,  417. 
Dinitriles,     action     of     aldehydes     on 

(v.  Meyer  and  KLEiNSTiJCK),A.,i,910. 

87 
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Dinitriles,  coudensation  of,  with  /3-keto- 
carboxylic   esters    aud    unsaturated 
ketones  (v.  Meyer  and  Irmscheii), 
A.,  i,  911. 
triazole  derivatives  from   (v.  Meyer 
and  Schumacher),  A.,  i,  912. 
Di-o-,  -m-,  and  -ja-nitrobenzyl  ffeulph- 
ides,  preparation  of  (Price  and  Twiss), 
T.,  1403  ;  P.,  185. 
iV-Di-?rt-nitrophenylpiperazme(BoRSCHE 

and  Titsingh),  A.,  i,  104. 
Dic2/cfooctadiene       and      its     ozonides 

(Harries),  A.,  i,  255. 
Dioxides,  new  kind  of  (Marino),  A.,  ii, 

106. 
a-Dioximes,  method  for  the  determina- 
tion   of  the  configuration  of  (TscHU- 
gaeff),  a.,  i,  554. 
Dioximino-.     See  under  the  parent  Sub- 

stanre. 
4:6-Dioxy-l-inethyl-5:5-diethylliexa- 
hydropyrimidine,   2-imino-    (Majima 
and  KoBAYASKl),  A.,  i,  224. 
4:6-Dioxy-2-metliylimino-5:5-diethyl- 
hexahydropyrimidine    (Majtma    and 
K(iBAYASKi),  A.,  i,  224. 
2:6-Dioxypyrimidiiies,    action    of  nitric 

aciil  on  (.Iohnsun),  A.,  i,  739. 
2:4-Dioxy-l:3-quinazoline  and  6-bromo- 

(Haslinger),  a.,  i,  464. 
Dioxysantonin   (Angeli   and  Marino), 

A.,  i,  543. 
Dicyt/opentadiene,  action  of  nitrous  gas 
on  vKuLE),  T.,  1560;  P.,  175. 
conipounds  of,  with  platiuous  cliloride 
(Hofmann  and  v.  Narbutt),  A.,  i, 
519. 
Dici/cZopentadiene,      diniivo-,     and     its 
dilaoniide    and    nitro-oxiine,    and    \|/- 
nitrosite     (Wieland     and     Stenzl), 
A.,  i,  519. 
Dipeptide,    Cn  i ) 2o<^3N2,    from   ethyl   4- 
amino-l-metliylcyclohfcXrtne-4-rarb- 
oxylate  and  (Z-alanyl  cliloride  (Skita 
and  Levi),  A.,  i,  885. 
Ci6H280..jN2,    from   the   hydrolysis   of 
etliyl  4-amii.o-l-metiiyicy('lohexiine- 
4-carb()xylato    (Skita    and    Levi), 
A.,  i,  886. 
Dipeptides,  cycic,  formation  of  (Skita 

and  Levi),  A.,  i,  885. 
Diphenacylacetic     acid,     formation     of 

(liorcAiu/r),  A.,  i,  796. 
Diphenacylamine  and  its  additive  salts 
and    nitroHo-dcrivative  (GABRIEL  and 
Lieck),  A.,  i,  466. 
Diphenacylaniline   (v.    Braun),   A.,    i, 

629. 
Diphenanthracridine,      preparation     of 

(Austin),  T.,  1764  ;  P.,  200. 
Diphenetyl      suljihoxide.         See      4:4'- 
Diethoxydiphenyl  sulphoxide. 


Di-ju-phenetyl-a-disulphone  (Hilditch), 

T.,  1527  ;  P.,  192. 
Diphenic  acid,  rfmitroaraino-   (Schmidt 

and  Soll),  A.,  i,  997. 
Diphenyl  anilinophosphate  (  Axttenrieth 
and  Geyer),  A.,  i,  157. 
rfisulphide,    4:6:4':'6-<e<?'«-bromo-  and 
-chIoro-2:2'-fZmitro-      (Blanksma), 
A.,  i,  147. 
sulphoxide,  4:4'-  c^iamino-,  pireparation 
of  (Gazdar  and    Smiles),  T., 
1835;  P.,  216. 
iV-diacetyl   derivative   of    (HiNS- 
berg),  a.,  i,  875. 
isoclimtxo-,   derivatives   of  (Smiles 
and  Hilditch),  T.,  1691  ;  P.,  199. 
telluride  dichloride  (Lyons  and  Bush), 
A.,  i,  417. 
Diphenyl,  ;^f^^■amino-.     See  Benzidine. 
3:3'-f/;'amino-6:6'-f/ihydroxy-,    and  its 
hydrochloride,      aud      3:3'-c^mitro- 
6:0'-rfihydroxy-,  and  its  methyl  and 
ethyl  ethers  (Hale  and  Robertson), 
A.,  i,  635. 
diiodo-,  dichloride  of,  and  its  compound 
with  benzidine  (Fecht),  A.,  ii,  916. 
Diphenylacetanilide,   iniide   chloride  of 

(Staudinger),  a.,  i,  654. 
Diphenylacetic       acid,       4:4'-o?iamino- 
(v.  Ostrumisslensky),  a.,  i,  889. 
hydioxy-.     See  Benzilic  acid. 
aa-Diphenylacetic     acid,     synthesis     of 

(Eykman),  a.,  i,  795. 
Diphenylacetoxymethane,  tetracixlovo-p- 
f/ihydioxy-,     and     its     sodium     salt 
(Zincke  and  Birschel),  A.,  i,  782. 
Diphenylacetylenediureine       and       its 
diacetyl     di-rivative      (Biltz     and 
Horrmann),  A.,  i,  63. 
di-p-hromo-,  audits  glycol  (Biltz  and 
Rimpel),  a.,  i,  574  ;  (Biltz),  A.,  i, 
575. 
Diphenylacetylphosphamic  acid,  chloro-, 
methyl  ester  and  chloride  of  (Stein- 
KOi'F  and  Benedek),  A.,  i,  963. 
/3/3-Diphenylacrylic  acid.    See  /3-Phenyl- 

cinnaniic  acid. 
Diphenylamine  derivatives,   preparation 
of  ((ioLDBKRo),    A.,   i,  288;   (Ull- 
WANN  and  Dahmrn),  A.,  i,  975. 
acetyl  and  o-,  m-,   and  ji>-Eitro-deriva- 
tivea  of  (Goldberg  and  Sissoeff), 
A.,  i,  17. 
calcium    derivative    (Erdmann    and 

VAN  DER  Smissen),  A.,  ii,  588. 
hydrolluorides        (Weinland         and 

Hkisohle),  a.,  i,  974. 
2;y-pluMiotylsni]ilioxide|         di-p-miin- 
(Smii.ks  and  H  ilihtcii),  T.,  153. 
Diphenylamine,  ;i-amino-,  and  its  deriva- 
tives, preparation  of  (Ullmann),  A., 
i,  457. 


INDEX   OF  SUBJECTS. 


1307 


Diphenylamine,        2-amino-4'-hydroxy. 
(Ullmank    and    Fukin),     A.,    i, 
298. 
hrptahYomo-2)-hydioxy-,  acetylation  of 

(Smith  and  Orton),  T.,  1250. 
4:6-o?ibromo-2-nitro-  and  4:6-rf/cliloro- 

2-nitro-  (Blanksma),  A.,  i,  147. 
3'-uhloro-4-nitro-        and        4-nitro-4'- 

hydroxy-  (Ullmann),  A.,  i,  457. 
^-hydroxy-,    bromination    of   (Smith 

and  Orton),  T.,  314  ;  P.,  27. 
o-nitro-,   preparation   of    (Ullmann), 

A.,  i,  626. 
2?-nitro-,andits  derivatives,  preparation 

of  (Ullmann),  A.,  i,  457. 
hcxanitvo-,      salts      and     ethers      of 
(Alexandroff),  a.,  i,  83. 
silver  and  acetyl  derivatives  and  a 
violet  aci-ether  of  (Hantzsch  and 
Opoloski),  a.,  i,  526. 
4-nitro-2'-,   -3'-,    and   -4'-amino-,    and 
their  2-sulplionic  acids  (Ullmann 
and  Dahmen),  A.,  i,  976. 
DiplienyIamiiie-2-carboxylic     acid,      4- 
aniino-  (Ullmann),  A.,  i,  457. 
2:4-rfmitro-,  preparation  of  (Ullmann), 
A.,  i,  626. 
Diphenylamine-4;3'-disulphonic       acid, 
2:6-rftnitro-,  potassium  salt  (Badische 
Anilin- &  Soda-Fabrik),  A.,  i,  154. 
Diplienylamine-2:3'-and-4:3'-disulphonic 
acids,  4-  and  2-nitro-,  sodium  salts  of, 
preparation  of  (Badische  Anilin-  & 
Soda-Fabrik),  a.,  i,  259. 
Diphenylaminesulphonic  acids,  dinitro-, 
and  their  transformation  iiitotriphenyl- 
methane  colouring  matters  (Badische 
Anilin- &  Soda-Fabrik),  A.,  i,  154. 
Diphenylamine-o-sulphonic    acids,     di- 
nitro-,   and   their   salts  (Smiles),  P., 
147. 
l:4-Diplienyl-3:5-f?irfoanilo-4:5-dihydro- 
1:2:4- triazole     {nitron),    use     of,    for 
estimating  nitrates  in  plants  and  soils 
(Litzendorff),  a.,  ii,  130. 
Diphenylarsinic  acid,  di-p-a,mmo-,  and 
its     diacetyl     derivative,     and     dA-p- 
hydroxy-  (Benda),  A.,  i,  747. 
^-Diphenylbenzene,    2:4'-rfiamino-,    and 
its  derivatives  (Dziurzynski),   A.,  i, 
696. 
^-Diphenylbenzoquinone,        rZzhydroxy- 

(FicHTEU  and  Weiss),  A.,  i,  659. 
a)8-Dipheiiyl-7-benzylidenebutyrophen- 
one      and      bromo-      (Reimer      and 
Reynolds),  A.,  i,  989. 
Diphenylbenzylidenehydrazine         (Mi- 
CHAELis),  A.,  i,  471  ;  (Goldschmiedt), 
A.,  i,  572. 
Diphenylbisazocresols   and  their   ethers 
(ScHULTZ  and  Ichenhaeusek),  A.,  i, 
230. 


Diphenylbisazophenolsulphonic      acids, 

sodium  salts,  and  llieir  dilxiuzyl  ethers 

(ScHULTz  and  Icuenhaeusee),  A.,  i, 

230. 
oS-Diphenylbutadiene,  addition  of  nitro- 
groups  to  (Wieland  and  Stenzl), 
A.,  i,  518. 

a-nitro-  (Wieland  and  Stenzl),  A.,  i, 
36,  518. 
Diphenylbutadienediamine      (Wieland 

and  Stenzl),  A.,  i,  518. 
Diphenylbutane,  di-p-XiyAvoxy-,  and  its 

dibenzoyl    derivative     and     dimethyl 

ether  (Lunjak),  A.,  i,  416. 
Di-a-phenylbutylamine   and   its  hydro- 
chloride (Buscii  and  Leefhelm),  A., 

i,  152. 
oS-Diphenyl-A^-butylene,        oS-r^initro- 

( Wieland  and  Stenzl),  A.,  i,  35. 

57-Diphenylbutyric         acid,     7-eyano- 

(AvERY  and  McDole),  A.,i,  344. 

oxidation  and  reduction  of  (Avery 

and  McDole),  A.,  i,  796. 

77-Diphenylbutyric   acid,    synthesis   of 

(Eykman),  a.,  i,  23. 
s-Diphenylcadaverine.     See  s-Diphenyl- 

pentamethylenediamine. 
Diplienylcamphorylmetliane,     isom  erido 

of,  and  the  conditions  of  its  formation 

and  its  benzoate  (Haller  and  Bauer), 

A.,  i,  351. 
Diphenylcarbamic    acid,    calcium    salt 

(^Erdmann  and    van   der  Smissen), 

A.,  ii,  589. 
Diphenylcarbamide,  action  of,  on  acids 
(Herzog  and  Hancu),  A.,  i,  268. 

ochloro-  (Michael  and  Cobb),  A.,  i, 
949. 
s-Diphenylcarbamide   and   its   p-mono-, 

di-p-,  and  ^?-t-chloro-derivatives  (Young 

and  DuNSTAN),  T.,  1057  ;  P.  136. 
Diphenylcarbinol.  See  Benzhydrol. 
2:6  Diphenyl-4-cinnamylpyridine,        3- 

cyano-  (v.  Meyer  and  Irmscher),  A., 

i,  912. 
Diphenyldibenzyl'/Zaminobiuret       (Mi- 

CHAELis),  A.,  i,  471  ;  (Milr.vth),  a., 

i,  581. 
Diphenyldibenzylcarbazide  (Milrath), 

A.,  i,  581. 
Diphenyldibenzyltriazan    (Michaelis), 

A.,  i,  471  ;    (Goldschmiedt),  A.,  i, 

572. 
s-Diphenyldiethylmethylenediamine 

(Houben   and  Arnold),  A.,  i,   534  ; 

(v.  Brai-ni,  A.,  i,  6Sr>. 
s-Diphenyldiethylpentamethylenedi- 

amine  (v.  Bratn^  A.,  i,  678. 
Diphenyldihydroglyoxalone  (Biltz  and 

liiMi'EL),  A.,  i,  575. 
Diphenyldihydropyrazine  (Gabriel  and 

Lieck),  A.,  i,  465. 


1308 


INDEX   OF   SUBJECTS. 


3:6-Diphenyl-4:5-dihydropyridazine-4- 

carboxylic  acid  and  its   ethyl    ester, 

synthesis  of  (Paal  and  KiJHN),  A.,  i, 

57. 
2:6-Diplienyldihydropyridine,       3:5-r?/- 

cyano-  (v.  Meyer  and  Kleinstuck), 

A.,  i,  910. 
as-Diphenyldimethylamine.  SeeMethyl- 

benzhydrylamiuo. 
3:6-Diplienyl-2:5-diiiiethyl-2:5-diliydro- 

pyrazine   and   its  hydrochloride   and 

oxalate  (Gabuiel  and  Likck),  A.,  i, 

466. 
3:6-Diplienyl-2:5-dimethyl-3:6-dihydro- 

pyrazine  and  its  hydrocliloride  (Ga- 
briel and  Lieck),  A.,  i,  466. 
Diphenyldimetliylethylensdiamine,      oi- 

flicyano-  (v.  Braun),  A.,  i,  626. 
4 : 5-Diplienyl- 1: 3-dimethylglyoxalone 
(BiLTZ  and  Horrmann),  A.,  i,  57. 

4:5-rfthydroxy-,  and  4:5-oxide  (Biltz, 
Horrmann,  and  Kimpel),   A.,    i, 
219;  (Angeli),  a.,  i,  462. 
A  Diphenyldimethylmethylenediamine 

(v.  Braun),  a.,  i,  685. 
s-Diphenyldimetliylpentamethylenedi- 

amine  (v.  Braun),  A.,  i,  678. 
3:6-Diplienyl-2:5-dimethylpyraziiie  (Ga 

BRIEL  and  Lieck),  A.,  i,  466. 
a6-Diphenyl-7-diplieiiylmetliylene-A«5- 

pentadiene  and  its  tetrabromide  and 

chloro-derivative    (Staudinger),    A., 

i,  411. 
Diphenyl-o-disulphone  (Hilditch),  T., 

1526  ;  P.,  192. 
Diphenylene      oxide,      derivatives      of 
(BonscnE  and  Bothe),  A.,  i,  528. 

f^isulphide    {ihianthrcv.),    constitution 
of  (Deuss),  a.,  i,  635. 
Diphenyleneglycollic      acid,      3-nitro- 

(SciiMiOT  and  S()Ll),  A.,  i,  997. 
Diphenyleneketonetricarboxylic       acid 

(Buciiek),  a.,  i,  792. 
Diphenylenepropylene and  its  dibroniidc 

and     ozonide,     formation     of    (Dau- 

fresne),  a.,  i,  165. 
Di-a-phenylethylamine   and   its  deriva- 
tives (Buscii  and  Leefiielm),  A.,  i, 

152. 
.s-Diphenylethylene.     See  Stilbone. 
Diphenylethylenimide     and     its     salts 

(P.iiiiNNEi;  and  IIapin),  A.,  i,  863. 
6:5-Diphenyl-3ethylhydautoin     (Bir/rz 

and  Kim  rich),  A.,  i,  163. 
;8)3-Diplienyl-a-ethylpropionic  acid, 

syntlii'sis  of,  and  its  amide  and  aniiidc 

(Kykman),  A.,  i,  796. 
Diphenylethylsilicyl  cliloride  and  i)\'u]v 

(Marsdkn   and   Kiitino),    T.,   207  ; 

P.,  12. 
Diphenylfurazan   (WrKi,ANi)  and   Skm- 
j'EiO  ,  A.,  i,  108. 


aiS-Diphenyiglutaric  acid  and  its  silver 
salt  and  auilide  (Avery  and  McDole), 
A.,  i,  344. 
Diphenylglycollic    acid.     See    Benzllic 

acid. 
Diphenylglyoxalone,     bromination      of 
(BiLTZ    and    Rimpei,),    A.,     i,    573  ; 
(Biltz),  A.,  i,  575. 
Diphenylliexatriene    and    allied    hydro- 
carbons, synthesis  and  refractive  power 
of,    and   its   hexabromide  (Smedley), 
T.,  372. 
5:5-Diphenylhydaiitoiii  andrfi-^^-bromo-, 
2)repariition   of,  and  their   acetyl   de- 
rivatives (Biltz  and  Rimpel),  A.,  i, 
4fi3  ;  (Biltz),  A.,  i,  575. 
Diphenylhydroxyacetic  acid,  action  of, 
ou    diniethylcarbaniide  (Ancjeli),  A., 
i,  462. 
ffis-Diphenylhydroxycarbamide,  constitu- 
tion of,  and  its  hydrate,  sodium  salt, 
and     compound     with     acetaldehyde 
(Conduche),  a.,  i,  155. 
Diphenyl-2-hydroxy-9-phenylantliranol- 
acetic   acid,    lactone   of,    and   its  di- 
methyl  and   trinitro-derivatives    and 
potassium  salts  (v.  Liebig  and  Keim), 
A.,  i,  449. 
Diphenylketen,    preparation    of    qnin- 
onoid    hydrocar&ons    from    (Stau- 
dinger), A.,  i,  410. 
coloured    hydrocarbons   from    (Stau- 
dinger), A.,  i,  411. 
Diphenylmethane,    oxidation    of    (Law 

and  Pkukin),  T.,  1637  ;  P.,  195. 
Diphenylmethane,  p-diummo-,  condcnsa- 
sation    of,    witli    chloroaeetic    acid 
(NEUiMiiLLE);),  A.,  i,  369. 
2:'2'-(Himnno-i:i'-du'.ya\\o-,        2:2' -di- 
nitro-4:4'-(/zamino-,    A'-diacetyl   de- 
rivative of,  and  2:2'-r//nitro-4:4'-(/i- 
cyano- (Duval),  A.,  i,  658. 
\^-/icidalirom(>-     and     <|/-/«7i/aehloro-/)- 
(//hydroxy-,      and      its      diacetate 
(Zinckk  and  P)Ii;sciikl),  A.,  i,  782. 
Diphenylmethanecarboxylic    acid,    2:4- 
and    2:5-r('/hydroxy-,    lactones   of  (v. 
LiKBic),  A.,  i,  727. 
4:4'-Diphenylmethanediglycine         and 
3::')'-ri;/nitv<)-  (NKt:i\u;i,i.i;i;),  A.,  i,  369. 
Diphenylmethanedimethylhydrazine 
{■\:i'-lnsiiir//ii/l/iif,/rir.i,u>di/ihr)i)/l- 
iiii/hdiir),  a  reiiyciit  for  cliaractcris- 
ing  aldehydes,  and   its  derivatives 
(v.  Iihavn),  a.,  i,  700. 
reaction  of,  with  ketones  (v.  Braun), 

a.,  i,  700. 
re.iction    of,  witli    cyclic   ketones   (v. 
BiiAix),  A.,  i,  737. 
Diphenylmethane   series,    amino-oxidcs 
of  h'uco- bases  of  tlio  (Bambekoeii  and 
KiiDULF),  A.,  i,  1011. 
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Diphenylmethoxymethane,    tetrahromo- 

■p-dihydvnxy-,     and     A'/,;-«cliloi'o-;)-(//- 
liydroxy-,  and   its  diacetatc.  (Zincke 

and  JjIKSCHEl),  A.,  i,  782. 
2:6-Diphenyl-4-j(Mnethoxyphenylpyrid- 

ine,    ;;-(yaiio-    (v.    Mf;yeu   and   litM- 

.scHEi:),  A.,  i,  912. 
Diphenylmethyl  (/sulphide  (Biii.mann). 
A.,  i,  143. 

(Zitliioluarbonate    (Biilmann),    A.,    i, 
143. 
aa-Diphenyl-5-metliyl-Aa-amylene 

(Schouigin),  a.,  i,  866. 
2:6-Diplienyl-4-metliyldihydropyridine, 

3:5-dicyano-  (v.  Meyek  and  Klein- 
stuck),  A.,  i,  910. 
DiphenylmethylditMolcarbonateacetic 

acid  (Biilmann),  A.,  i.  143. 
s-Diphenylmetliylenediamine,  di-m-  and 

-^^-broino-    (Houben    and    Arnold), 

A.,  i,  .'534. 
2:6  Diplieiiyl-4-metliyleiiedioxyphenyl- 

pyridine,    3-cyano-    (v.    Mever    and 

Ihm.scher),  a.,  i,  912. 
4:5-Diphenyl-l  metliylglyoxaloiie-4:5- 

oxide.       See     5:5-Diplienyl-3-inethyl- 

liydautoin. 
5:5-Diplienyl-3metliylhydantoin      (4:5- 

d/pheny/-l-mi'//if/fi//ffii,aIo/ic-4::!j-oxi((i!) 

and   its    l-formyl    deiivative   (Bii.TZ, 

HoRRMANN.  and  Rimpel),  a.,  i,  218; 

(BiLTZ  and  Rimpel),  A.,  i,  463. 
Diphenylmethylolide,      jjentahjdroxy-. 

See  Glaucohydi'oellagic  acid. 
Diphenylmethylolidecarboxylie       acid, 

peidahydvoxy-  (Niekenstein),  A.,  i, 

897. 
/3/3-Diplienyl-a-methylpropionic       acid, 

syutliesis  of,  and  its  methyl  ester  and 

amide  (EyKiMAn),  A.,  i,  795. 
l:5-Diplienyl-2-methylpyrazole,  3- 

chloro-1-wi-nitro-      (Michaelis     and 

Willert),  a.,  i,  214. 
l:3-Diplienyl-2-methyI-5-pyrazoloiie,    1- 

7n.-nitro-,    and    its    nitroso-derivative 

(Michaelis    and    AYillert),    A.,    i, 

216. 
4:6-Diplieiiyl-2-methylpyridine   and    its 

3-carboxylic   acid    and    3-cyano-   (v. 

Mey'er  and  Irmscher),  A.,  i,  911. 
l:3-Diplienyl-2-metliyl-5-tliiopyrazolone 

and     its     l-//(-uiti'o-deiivative     (Mi- 
chaelis and  Willert),  A.,  i,  215. 
1:5  Diphenyl-2-metliyl-3-tliiopyrazolone 

and   its   derivatives  (Michaelis   and 

Willert),  A.,  i,  214. 
Diplieiiyl-4-oxaniic    acid,    4'-amino,    3- 

nitro-4'-amino-,  and  3'-nitro-4'-amino-, 

and  their  A^-acetyl  derivatives  (Neu- 

muller),  a.,  i,  369. 
l:3-Diplieiiyl-A^^-c2/c^pentadiene 

(Borsche  and  Menz),  A.,  i,  150. 


s-Diphenylpentamethylenediamine      (s- 

dipliciujlrialdveriii'f),  synthesis  of,  and 

its   mono-   and   di-cyano-,  dinitroso-, 

and  dibenzoyl  derivatives  (v.  Bp.aun), 

A.,  i,  686. 
1;3-Diplienylphtlialan      (Nelken     and 

SiMONis),  A.,  i,  348. 
A'-Diphenylpiperazine,  r^i-v// -nit.ro- 

( Borsche  and  TnsiNcui),  A.,  i,  104. 
2:6-Diphenylpiperidone-3:5-dicarboxylic 

acid,  etliyl  ester,  and   its  derivatives 

(Petrenko-Kritschenko     and     Pk- 

TiiOFF),  A.,  i,  565. 
Diphenylpropane,  '/t-;j-hydioxy-,  and  its 

dibenzoyl    derivative    and    dimethyl 

ether  (Lun.iak'i,  A.,  i,  416. 
aa-Diphenylpropionic  acid,  synthesis  of 

(Kykman),  a.,  i,  795. 
;S/8-Diphenylpropionic  acid,  synthesis  of, 
and  its  amide  and  anilidc  (Eykman), 
A.,  i,  795. 

(3-hydroxy-,  and  its  ethyl  ester  (Rupe 
and  Busolt),  A.,  i,  23. 
Di-a-phenylpropylamine  and  its  deriva- 

tivL's  (Busch  and  Leefhelm),  A.,  i, 

152,  153. 
l:3-Dipli8nylpyrazole,  5-chloro-,  and  its 

l-z/i-nitro-tlerivative  'Michaelis  and 

Willert),  A.,  i,  215. 
l:5-Diplienylpyrazole,  3-chloro-,  and  its 

derivatives     (Michaelis     and    Wil- 
lert), A.,  i,  213. 
l:3-Diplienyl-5-pyrazolone  and  its  l-m- 

nitro-derivative  (idiciiAELis  and  Wil- 
lert), A.,  i,  215. 
l:5-Diphenyl-3-pyrazolone   and   its   de- 
rivatives (Michaelis  and  Willert), 

A.,  i,  21:3. 
3:6-DiplienyIpyridazine-4-carboxylic 

acid  and  its  ethyl  ester,  synthesis  of 

(PAALand  Kuhn),  A.,  i,  57. 
4 : 6-D  iphenylpyridine  -2: 3-dicarboxylic 

acid  (v.  Mayer  and  Irmscher),  A., 

i,  911. 
2:6-Diphenyl-4-pyrone  and  its   ]datini- 

chloride   (Run  em  ANN),  T.,  434  ;    P., 

52. 
Biphenyl-y-quinolylcarbinoland  its  salts 

(IIemfry  and  Decker),  A.,  i,  365. 
Diphenylsemicarbazide       (Michaelis), 

A.,  i,  471. 
Diphenyl    series,    study   of   the   diazo- 

reaction      in       the      (Moroan      and 

Micklethwait),  T.,  614;  P.,  51. 
Diphenylsulphone,    4:4'-f?/annno-,    ami 

its   diaoetyl   dei'ivative,    and   4:4'-(/i- 

nitro-  (Fromm  and  Wittmann),  A., 

i,  632. 
Diphenylsulphonylhydroxylamine 

(Haga),  a.,  i,  870. 
Diphenyl-2:3:5:6'-tetracarboxylic     acid 

(Blcher),  a.,  i,  792. 
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2:6-Diphenyltetrahydropyrone-3:5-di- 

carboxylic  acid,  ethyl   ester,  and  its 

potassium      salt      (Petrenko-Krit- 

scHENKO  and  Dementeyeff),  A.,  i, 

560. 
Diphenylthienylcarbinol  (Thomas),  A., 

i,  360. 
l:3-Dipheiiyl-2-thiobarbituric    acid,    5- 

inono-  and  -di-hxomo-,  preparation  of, 

and   tlie    estimation    of    bromine    in 

(Whitelev),  p.,  288. 
3:5-Diphenyltoluene-2:2':2"-tricarb- 

oxylic  acid  and  its  calcium  salt  and 

esters  (Eurera),  A.,  i,  184. 
Dipbenyl-jj-tolylacetyl    chloride     (Bis- 

TRZYCKi  and  Landtwing),  a.,  i,  270. 
4:6-Diphenyl-2-;j-tolylpyridiiie,  3-eyauo- 

(v.    Meyer    and    Irm.scher),    A.,  i, 

912. 
l:5-Diphenyltriazole,      4-carboxylamide 

and   4-cyano-   (v.   Meyer  and  Schu- 
macher), A.,  i,  912. 
Diphenylurazine  (Roll a),  A.,  i,  474. 
oS-Dipbenylvaleric  acid,  ;8-iodo-7-hydr- 

oxy,    lactone   of  (Bougault\    A.,  i, 

538. 
iS7-Diplienylvaleric      acid,       5-amiuo-, 

hydrochloride       of        (A^'ERY       and 

McDole),  a.,  i,  796. 
77-Diphenylvaleric    acid,    synthesis    of 

(Eykman),  a.,  i,  23. 
Diphthaliminoetliylenemalonic        acid, 

ethyl    ester,    and    the   corresponding 

phthalamic  acid,  synthesis  of  (Soren- 

SEN  and  Andersen),  A.,  i,  650. 
Diphthaliminotrimetliylenemaloiiic 

acid,     ethyl    ester     (Sorensen     and 

Andersen),  A.,  i,  651. 
Diphtheria  bacillus.     See   Bacillus. 

toxin,  concentration  of  (Heinem.\nn), 
A.,  ii,  770. 
s-Dipiperidyldimethylcarbamide      (Ein- 

horn),  a.,  i,  611. 
o-Dipropylbenzene,  r^/-a-hydroxy-  (Nel- 

KEN  and  Simonis),  A.,  i,  348. 
^/-Di/sopropylbenzoquinone,      hydrolysis 
of  (FiCHTER  and   Glaser),    A.,   i, 
660. 

(//hydroxy-,    dibenzoate   of   (Fichteh 
and  Weiss),  A.,  i,  659. 
9:10-Dipropyldihydrophenanthrene, 

9:10-(/ihy(lroxy-,       and        its      oxide 

(Zincke  and  Tropr),  A.,  i,  787. 
DiiSfjpropylformal,  s-<c/mchloro-  (Woiil 

and  Roth),  A.,  i,  942. 
C-Dipropyl-glycollcyanamide  and  -gly- 

collylcarbamide  and  its  salts  (Clkm- 

men.sen  iuid  IIeitman),  A.,  i,  771. 
Diisopropylquinoline    and    its    picrato 

(van  liuvK),  A.,  i,  828. 
6:6-Dipropylthiobarbituric     acid    (I'jn- 

uurn),  A.,  i,  315. 


Dipyruvic-acid-i/i-phenylenedihydraz- 

ine   (Franzen  and  Eichler),   A.,  i, 
831. 
Disaccharides,   apidication  of  Barfoed's 
reagent  to  show  the  hydrolysis  of,  by 
enzymes  (Roaf),  A.,  i,  503. 
Disalicylideneacetone,    cyclic    oxonium 
salts  from  (Decker  and  Fel-ser),  A., 
i,  906. 
Discharge.    See  under  Electrochemistry. 
Discharge  potentials.  See  under  Electro- 
chemistry. 
Diseases  due  to  nerve  degeneration,  the 
chemical   test  for  (Bauer),   A.,   ii, 
717. 
infectious,    changes   in   bile   in   some 
(Baldwin),  A.,  ii,  212. 
Diselenides,  preparation  of  (Price  and 

.Tones),  P.,  134. 
Diselenodiglycollamides.         See    under 

Selenium. 
Disinfecting   powders    and   commercial 

carbolic  acid  (Blyth),  A.,  ii,  328. 
Disinfection,    laws  of   (Chick),  A.,  ii, 
814. 
variation  in  the  rate  of,  with  change 
in   the   concentration  of  the  disin- 
fectant (Watson),  A.,  ii,  976. 
Dispersion.     See  under  Photochemistry. 
Dissociation.         See     under      Affinity, 

chemical. 
Dissociation    processes    in     the    sugar 
group  (Nef),  a.,  i,  5  ;  (Kiliani),  A., 
i,  128. 
Dissociation  spectra.     See  under  Photo- 

(diemistry. 
Dissolved    substances,    internal   energy 

of  (Schijkarkff),  a.,  ii,  462. 
Distillation  in  high  vacua,  apparatus  for 
(BtJELER  de  Florin),  A.,  ii,  83. 
apparatus  for  easilj'  condensible  gases 
and  low-boiling  liquids  (v.  Bartal), 
A.,  ii,  929. 
fractional,  use  of  electrical  heating  in 
(Richards  and  Mathews),    A., 
ii,    828  ;     (Bei-kmann),    A.,    ii, 
1014. 
under  reduced  pressure,   apparatus 
for    (Deli^pine),     A.,    ii,     461  ; 
(Steinkoi-f),  a.,  ii,   663. 
receiver  for,  under  reduced  pressure 
(ViGREUx),  A.,  ii,  462. 
steam,  studies  in  (Richmond),  A.,  i, 
4"95,  754. 
under  reduced  pressure  (Steinkopf), 
a.,  ii,  575. 
vacuum,  receiver  for  (Kolbe),  A.,  ii, 
575. 
a  .simple  manometer  for  (GEiniAiin), 
P.,  51. 
\a('uum       fractioml,       receiver      for 
(.FuEUNULicH),  A.,  ii,  829. 
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ae-Distyryl-7-diphenylmethylene-AaS. 

pentadiene  (Staudinger),  A.,  i,  4] 2. 
Bisulphides,  pi-eparation  of  (Price  and 
Twiss),  T.,  1395,   1401,  1645;  P., 
179,  185,  198. 

isomerism  of  (Hixsberg),  A.,  i,  257. 

with  neighbouring  double  linkings 
(Fromm,  Baumhauek,  and  Wel- 
ler),  a.,  i,  700. 

organic,      complex      compounds      of 
(Tschugaeff),  a.,  i,  615. 
o-Disulphones,     aromatic     (Hilditch), 

T.,  1524  ;  P.,  192. 
Disulphoxides,    preparation  and  consti- 
tution of  (Hixsberg),  A.,  i,  875. 
Dithiocarbamic      acid,       barium      salt 

(Andrrasch),  a.,  i,  684. 
Dithiocarbamic    acids,   metallic  deriva- 
tives of  (Delepine),  a.,  i,  511. 
Dithiolcarbonateacetic     acid      and     its 

ethyl  estur  (Biilmanx),  A.,   i,   143. 
jS-Dithiolcarbonatepropionic  acid  (Biil- 
manx), A.,  i,  143. 
Dithymol,  preparation  of,  and  the  action 
of  bromine  on  (Cousin  and  Heris- 
sey),  a.,  i,  84,  162. 

action  of  chlorine  on  (Cousin),  A. ,  i, 
337. 
Dithymoquinone,  dibromo-  (Cousin  and 
Hi^eissey),  a.,  i,  162. 

chloro-derivatives  (Cousix),  A.,  i,  337. 
Di-o-       and       -;)-tolaenesulphonimides 

(Ha(;a),  a.,  i,  871. 
Di-^-toluidinoacetic  acid  and  its  ethyl 

ester    (v.    Ostromisslensky),    A.,   i, 

889. 
l:4-Di-o-toliiidinoanthraquinone 

(Grandmougin),  a.,  i,  809. 
Ditolyl    anilinophosphates,    o-,  m-,  and 

p-   (Autexrieth  and  Geyer),  A.,  i, 

157. 
Di-o-tolylarsinic  acid,  (/«7*-amino-,  and 

its  diacetyl  derivative,    and  di-p-hyAx- 

oxy  (Ben'da),  a.,  i,  747. 
Ditolylbisazocresols       (Schultz       and 

Ichexhaeuser),  a.,  i,  230. 
Ditolylbisazophenol      and    its    sodium 

derivative      (Schultz     and     Ichex- 
haeuser), A.,  i,  230. 
Ditolylbisazophenolsulphonic         acids, 

sodium  salts,  and  their  di  benzyl  etheis 

(Schultz  and  Ichenhaeuser),  A.,  i, 

230. 
s-Di-/>-tolylcarbamide  (Youxg  and  Drx- 

stax),  T.,  1058;  P.,  136. 
/'-Ditolyldihydrotolazine   and   dichloYo- 

(WiELAxri),  A.,  i,  1015. 
s-Di-o-  and  -yj-tolyldimethylmethylene- 

diamines  (v.  Braun),  A.,  i,  tJSS. 
s-Di-o-tolyldimethylpentamethylene- 

diamiue  and  its  salts  (v.  Braun),  A., 

i,  678. 


Di-iJ-tolyl-a-disuIphone  (ITiLDnrn),  T., 

1526;  P.,  192. 
Ditolylethylenimide      and      its      salts 

(Brunxer  and  Kapix),  A.,  i,  863. 
Ditolylidenethiocarbohydrazide  (Stolle 

and  Bowles),  A.,  i,  474. 
s-Di-^-toIylmethylenediamine,      2  -.^'-di- 
nitro-  (Hocben  and  Arnold),  A.,  i, 
534. 
Ditolyloxaliminochlorides,   o-,    m-,  and 

p-  (Bauer),  A.,  i,  695. 
)3>3-Di-/»-tolylpropionyl     chloride     (Bis- 
trzycki    and    Laxdtwixg),    A.,    i, 
270. 
Di-'j-tolylsulphonylhydroxylamine 

(Haga),  a.,  i,  S70. 
Ditolylsulphoxide    ferrichloride    (HoF- 

MAXX  and  Ott),  A.,  i,  84. 
Diureines,  behaviour  of,  towards  acetic 
anhydride  (Biltz    and   Horrmann), 
A.,"i,  62. 
Diuresis  (Bieerfeld),  A.,  ii,  972. 

influence  of  calcium  on  (Porges  and 
Pribram),  A.,  ii,  718. 
Dixanthyl  derivatives,  new  (Silberrad 

and  Roy).  P.,.  205. 
Dixanthyl-carbamide  and  -thiocarbamide 

(Fosse),  A.,  i,  41. 
yj-Dixyloquinone,  (//hydroxy-,  hydrolysis 
of  (Fichter  and   Kappeler),  A.,   i, 
660. 
Di-ja-xylyl-a-disulphone  (Hilditch),  T., 

1527  ;  P.,  192. 
Docosyl  alcohol  and  its  urethane  (Will- 

statter  and  Mayer),  A. ,  i,  383. 
Dodecenoic  acid.    See  aa;3C-Tetramethyl- 

Af-octenoic  acid. 
Dog,  fate  of  carbon  acids  in  the  (Fried- 
mann),  a.,  ii,  205. 
with  Eck's  fistula,  experiments  on  a 
(Abderhalden     and     London), 
A.,  ii,  51  ;   (Abderhalden   and 
Olinger),  A.,  ii,  961. 
feeding  and  other   experiments   on 

(Hawk),  A.,  ii,  306. 
nuclein  metabolism  in  a  (Sweet  and 
Levexe),  a.,  ii,  119. 
alimentary  canal  of  the.  See  Alimentary 

canal, 
liver  of  the.     See  Liver, 
suprarenal  gland  of  the.     See  Supra- 
renal gland, 
excretion  of  cholesterol  by  the  (Dor6e 
and  Gardner),  A.,  ii,  514. 
Dogs,   uremic,    gaseous   metabolism   in 

(La  Fraxca),  a.,  ii,  303. 
Dolomite,  formation  of  (Philippi),  A.,  ii, 
302. 
decomposition    of    (Knight),   A.,    ii. 
506. 
Dossetin   from   the    Japanese    dyewood 
•Doss  ''  (Ito),  a.,  i,  441. 
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Drainage  waters.     See  under  Waters. 
Drop  weights,  determination  of  physical 

constants  by  means  of  (Mohgan  and 

Stevenson),   A.,   ii,   356;    (Moiksan 

and  HiGfUNS  ;  Higgins),  A.,  ii,  668. 
Drugs,    now   (Einhorn,    v.    DiEsiiACii, 
Feibelmann,  and  Ladisch),  A.,  i, 
312. 

control  and  estimation  of  atomic  com- 
plexes in  (Lami),  a.,  ii,  240. 

action  of,  on  the   mammalian  uterus 
(Fardon),  a.,  ii,  105,5. 
Dulong    and     Petit's    law    (Wigand), 

A.,  ii,    13;  (Rohlanu),  A.,   ii,  459; 

(Richarz),  a.,  ii,  562,  659. 
Dung,     estimation      of     potassium     in 

(Schenke),  a.,  ii,  321. 
Duplobenzylideneacetophenone,  thio-,  a- 

and  0-  (Fromm  and  Lambkecht),  A., 

i,  989. 
Duplobenzylidenethioacetophenone 

(Fromm  and  Lambreciit),  A.,  i,  990. 
Duplodibenzylideneaeetoneoxy-di-     and 

-tri-amines    and'  -tri-     and     -penta- 

sulphides   (Fromm  and  McKee),  A., 

i,  991. 
Duplodibenzylidene-thioacetonediamine, 

-oxytMoacetonediamine,  and    -hepta- 

oxy-      and      hexaoxy-tetrasulphides 

(Fromm  and  MoKee),  A.,  i,  991. 
Dust-figures,    modification    of    Kuudt's 

method   of  producing,    by   stationary 

waves  (Behn  and  Geiger),  A.,  ii,  99. 
Dyeing,  theory  of  (Fischer),  A.,  ii,  759. 

theory  of,  experimental  examina- 
tion of  Gibbs's  theory  of  surface- 
concentration,  regarded  as  the  basis 
of  adsorption,  With  an  application 
to  the  (Lewis),  A.,  ii,  357. 

explanation    of    (Pelet-Joi.ivet   and 
Andersen),  A.,  ii,  1026. 
Dye    bases,    hydrosulphides    and    thio- 

hydrosulphides  ol(PEliET-JoLlVET and 

Grand),  A.,  i,  226. 
Dye     salts,    Wurster's    constitution    of 

(WiLi.sTATTER   and  Piccard),  a.,  i, 

475  ;  (Keiirmann),  A.,  i,  699. 
Dyes.     See  Colouring  nuitters. 
Dynamic  isomerism.    See  under  Affinity, 

cheniicai. 
Dysprosium,  ultra-violet  spark  .spectrum 

of,  and  some  remarkaldu  magnetic  ])ro- 

pertics  of  this  element  (Urbain),  A., 

ii,  446. 
Dysprosium  chloride,  oxide,  nitrate,  and 

sulphate  (Urbain  and  Jantsch),  A., 

ii,  189. 


E. 

Earths,  rare   (Erdmann   and  Wirth), 
A.,  ii.  694. 


Earths,  rare,  anomalous  magnetic  rota- 
tion of  the  plane  of  polarisation  of 
the  (Elias),  a.,  ii,  549. 

disp('r.sion  of  magnetic  rotatory  power 
in  the  neighboui'hood  of  bands  of 
absorption  in  (Becquerel),  A.,  ii, 
C47. 

absorption  spectra  of  crystals  of  the, 
and  the  changes  they  undergo  in  a 
magnetic  field  at  the  temperatures 
of  li(i[uefactiou  and  solidification  of 
hydrogen  (Becquerel  and  Onnes), 
A.,  ii,  338. 

abnormal  mobility  of  the  ions  of  some 
(Roux),  A.,  ii,  149. 

scheme    for    the     separation    of    the 
(James),  A.,  ii,  498. 
Earths,  rare,  bromates  (James),  A.,  ii, 
190. 

complex  niolybdates  (Barbieri),  A., 
ii,  595. 

sulphides  (Biltz),  A.,  ii,  1037. 

See  also  Cerium   metals  and  Yttrium 
earths. 
Earth-worm,  chemical  processes  in  the 
(Lesser),  A.,  ii,  309. 

enzymes  in  the  (Lesser  and  Tas(;hen- 
berg),  a.,  ii,  309. 
Eberhardt's     acid.       See     /(-Nonadeca- 

methyleuedicarboxylic  acid. 
Ecgonine,  estimation  of,  in  Java  coca 

(de  Jong),  A.,  ii,  239. 
Echinoderm  eggs.     See  under  Eggs. 
Eclampsia,   la(aic  acid    in    (ten   Does- 

schate),  a.,   ii,  122;  (Donath),  A., 

ii,  213. 
Eel's  serum,  comparison  of  the  hremo- 

lytic  and  toxic  action  of,  on  the  marmot 

(Camus  and  Gley),    A.,  ii,  215. 
Egg-albumin,    crystalline    (Willcock), 
A.,  i,  4S5. 

conrplete  hyilrolytic  decomposition  of, 
at  180°  (Latham),  A.,  i,  709. 

influence  of  electrolytes  on  the  coag- 
ulation temperature  of  (Ostwald), 
A.,  i,  375. 

the  production  in  vivo  and  in  vitro  of 
precipitins  for,  by  meaus  of  antigens 
of  a  cliejnically  definite  nature 
(Mayer  and  SciijUffer),  A.,  ii, 
868.  ■ 
Eggs,  cholesterol,  pentose,  and  purines  of 
(Mendel  and  Leavenworth),  A., 
ii,  207. 

echinoderm,  oxidation  processes  in 
(Warburg),  A.,  ii,  963. 

sea-urchins',   relation    betweeii    lipoid 
li([uefaction    and    cytolysis    in    (v. 
Knakfl-Lenz),  a.,  ii,  610. 
Egg-shells,    elementary     analysis    and 

distribution    of    nitrogen    in    various 

(Buchtala),  a.,  ii,  610. 
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Egg-shells    of    Scyllium     sttellare,    the 
cleavage  products  of  the  (Preol),  A., 
ii,  009. 
Egg-yolk,    spectroscopic    properties    of 
(Lewin,    Miethe,   and   Stenger), 
A.,  ii,  1054. 
a  monoamiiiodiphosphatide  in  (Mac- 
Lean),  A.,  ii,  96:3. 
the  proteins  of  (Plimmei:),  T.,  1'<00  : 

P.,  190. 
of  Squalus  acanfhias,  a  globulin  from 
(Alsberc  and  Clark),  A.,  ii,  963. 
d-tr kydoEksa.nta.lol  (Semmler),  A.,    i, 

434. 
Elaeomargaric  acid,  constitution  of,  and 
its   anilide    and   esters   (Kametaka), 
A.,  i,  850. 
Elasticity,  torsional,  of  li(iuids  (Lauer 

and  Tammann),  A.,  ii,  667. 
Electrochemistry  : — 
Electrochemistry  of  liwht  (Bancroft), 

A.,  ii,  448,  549,  788. 
Accumulator,    light    (Goldschmidt), 
A.,  ii,  924. 
iron-nickel    peroxide,    reactions    in 

the  (Foerster),  A.,  ii,  558. 
Jungner-Edison,  nickel   oxide  elec- 
trode  in   the    (Zedner),    A.,    ii, 
12. 
Cells,  cadmium  chloride  (v.    Biron), 
A.,  ii,  145. 
alkali  cadmium  chloride  (v.  Biron 

and  Aphanassieff),  A.,  ii,  249. 
concentration    (v.    Biron),    A.,    ii, 

145. 
amalgam    concentration,    chemical, 
and    Daniel],    constructed    with 
solid     electrolytes    (Katayama), 
A.,  ii,  145. 
iodine    concentration,    E.  M.F.    of, 
in  water  and  alcohol  (Laurie), 
A.,  ii,  1007. 
with    fused    electrolytes,    thermo- 
dynamics of  (LoRENZ  and  Fox), 
A.,  ii,  656. 
galvanic,    coagulation    of    colloidal 

solutions  in  (Biltz),  A.,  ii,  822. 
hydrogen    peroxide    (Barnes    and 

Shearer),  A.,  ii,  344. 
liquid,  thermodynamics  of  (Hender- 
son), A.,  ii,  655. 
with     solid     substances,      thermo- 
dynamics of  (Lorenz  and  Kata- 
yama), A.,  ii,  249. 
voltaic,  of    the    Daniell   type,  new 
primary  (Strachan),  A.,  ii,  801. 
Electricity,  conduction  of,  by  metals 
and    amalgams    (Kinsky),    A.,    ii, 
754. 
Electrical    conductivity,    a    peculiar 
type    of    (Badeker    and    Pauli  ; 
Badeker),  a.,  ii,  654. 


Electrochemistry  : — 
Electrical  conductivity,  ililfiision  con- 
stants, and  viscosity,  relation  be- 
tween (Pissarjew.sky  and  Kari-), 
A.,  ii,  566. 

and  ionisation  of  acids,  bases,  and 
salts  in  aqueous  solutions  at  high 
temperatures  (Noves,  Melcher, 
Cooi-ER,  Eastjian,  and  Kato), 
A.,  ii,  347. 

and  temperature,  relation  between 
(Rasch  and  Hinrichsen),  A.,  ii, 
149. 

and  viscosity  (Aundt),  A.,  ii,  87  ; 
(Lemcke),  a.,  ii,  251. 

and  viscosity  of  aqueous  solutions 
(Green),  t.,  2023,  2049  ;  P.,  187. 

and  viscosity  of  solutions  of  certain 
salts  in  water,  methyl  alcohol, 
ethyl  alcohol,  acetone,  and  in 
binary  mixtures  of  these  solvents 
(Jones  and  Veazey),  A.,  ii,  259, 
260. 

in  mixtures  of  acid  or  base  and 
water  (Boizard),  A.,  ii,  251,  346. 

in  systems  containing  zinc  sulphate, 
ammonia,  and  water  (Suuma- 
koff),  a.,  ii,  457. 

of  alloys  and  their  temperature  co- 
efficients (Guertler),  a.,  ii,  557  ; 
(Rudolfi),  a.,  ii,  923. 

of  gaseous  mixtures  at  the  moment 
of  explosion  (de  Muynck),  A.,  ii, 
345. 

of  fused  salts  (Arndt  and  Gessler), 
A.,  ii,  923. 
Electric  arc  between  metal  electrodes 
(Cady  and  Arnold),  A.,  ii,  10. 

ditierence  of  potential  in  the,  pro- 
duced by  a  continuous  ein-reut 
between  metallic  electrodes 
(Guye  and  Zebrikoff),  A.,  ii, 
150. 

alternating,  stability  of  the,  and 
ditfereuce  of  potential  between 
metals  (GuYE  and  Bron),  A., 
ii,  561. 
stability  of  the  ;  a  function  of  the 
atomic  weight  of  the  metallic 
electrodes  (Guye  and  Bron), 
A.,  ii,  755. 

high  tension,  experimental  investi- 
gation of  the  (Brion),  a.,  ii,  10. 
Electric      conductor,      incandescent, 

action   of  an,   on   the   surrounding 

gas  (CouRioT  and  Meunier),  A.,  ii, 

11. 
Electric  currents,  alternating,  electro- 
lytic rectification  of  (Schulze),  A., 

ii,  658. 
Current  passivity,  alternating,  signifi- 
cation of  so-called  (Lub),  A.,  ii,  13. 
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Electrochemistp.y  : — 

Current-potential  curve,  influence  of 
the  velocity  of  ionic  reactions  on 
the  (EucKEX),  A.,  ii,  1008. 
Arc  discharge,  products  of,  in  lir^uid 
argon  (Fischer  and  Iliovici),  A., 
ii,  1034. 
Arc   light,    action   of,    on    gases    (v. 

Traubexberg),  a.,  ii,  1012. 
Electric  discharge,  is  the  fixation  of 
atmosplieric  nitrogen  in  the,  to  be 
regarded  as  a  purely  thermal  effect; 
(Brion),  A.,ii,  561. 
from   a  glowing    lime   cathode    in 
mercury  vapour,  spectrum  of  the 
(Horton),  A.,  ii,  745. 
in    monatomic   gases    (Soddy    and 

Mackenzie),  A.,  ii,  151. 
explosive,  invisible  radiations  from 

the  (Schixcaglia),  A.,  ii,  796. 
silent,    influence    of,    on    explosive 
gaseousniixturcs  (Fassbender), 
A.,ii,  561. 
does  the  law  of  the  action  of  mass 
hold  for  the  ?    (Le  Blanc  and 
Davies),  a.,  ii,  653;   (Pohl  ; 
Le  Blanc),  A.,  ii,  819. 
Point    discharge    through    hydrogen 
containing    oxygen    and    nitrogen, 
changes   of  pressure  which  accora- 
jiany  (Chattock    and    Tyxdall), 
A.,  ii,  652. 
Spark  discharge,  action  of,  on  gases 
(v.  Traubenberg),  A.,  ii,  1012. 
products  of,  in  liquid  argon  (Fischer 
and  Iliovici),  A.,  ii,  1034. 
Electric       osmosis      (Frazer      and 

Holmes),  A.,  ii,  1019. 
Electrical    resistance   and  expansion 
of    metals,    relation    between    tl)c 
(Broniewski),  a.,  ii,  147. 
Electrical  transport  of  inorganic  col- 
loids (Mayer  and  Salle.s),  A.,  ii, 
458. 
Glow,  stratified  positive,  experimental 
investigation  of  the  (Holm),  A.,  ii, 
799. 
Electrification,  laws  of  contact,  and 
Bose's   phenomenon    (Guillaume), 
A.,    ii,    753;     (Perrin),     A.,     ii, 
754. 
Equilibrium  between  metals  and  solu- 
tions of  metallic  salts  (Bose),  A., 
ii,  569. 
2Au  (metal) -H  An-  •  •.-"3Au-  (Bose), 
A.,  ii,  264. 
Electrocapillary  measurements  by  the 
method  of  largo  drops  (Gouy),  A., 
ii,  654. 
Electrochemical  adsorption  and  binary 
electrodes     (Michaems),      A.,     ii, 
655. 


Electrochemistry  : — 
Electrochemical  equivalent  and  tem- 
perature      (Kohlraxjsch        and 

Weber),  A.,  ii,  82. 
equivalents,  use  of  the  micro-balance 

for  the  determination  of  (Brill 

and  Evans),  T.,  1442  ;  P.,  185. 
Electro-optical    properties   of   liquid 

mixtures  (Chaudier),  A.,  ii,  788. 
Dielectric     constant     and     chemical 

constitution,      relation     between 

(Stewart),  T.,  1059  ;  P.,  124. 
and  solvent  power  (  Walden),  A.,  ii, 

159. 
and    ionising    power    of    solvents, 

relation    between    the   (McCoY^), 

A.,ii,  657. 
of  gases  at  high  pressures  (Tangl), 

A.,  ii,  558. 
apparatus   for   determining   the,   of 

organic  liquids    (Stewart),   T., 

1062  ;  P.,  124. 
Super-tension,    explanation  of  (Kau- 
FLER),  A.,  ii,  558,  1008  ;  (Muller), 
A.,ii,  802. 
Anions,  mobilities   of  isomeric   (Ley' 

and  Erler),  A.,  ii,  21. 
Anodes,  electrolytic,    classification   of 
the  behaviour  of  (Schulze),  A.,  ii, 
350. 
Anodic   polarisation,    anomalous,    by 
nitric   acid   (Schellhaass),  A.,  ii, 
249. 
Cathode,    Wehnelt,     in    high    vacua 
(Soudy)   a.,   ii,    81  ;    (Wehnelt), 
A.,  ii,  147;   (Lilienfeld),  A.,  ii, 
248. 
Cathode   potential  fall  in  some  com- 
pound   gases   (Gehlhoff),    A.,    ii, 
11. 
Cathodic  volatilisation  in  attenuated 
gases   (Kohlschutter  and    Gold- 
sch.midt),    a.,   ii,    457  ;    (Fischku 
and  Hahxel),  A.,  ii,  653,  800,  925  ; 
(KoHLsoHiJTTER),  A.,  ii,  799,  800, 
925  ;  (Walter),  A.,  ii,  925. 
Electrodes,  electrolytic  depositions  on 

inrliiu'd    (liOLUSCHMIDT),    A.,    ii, 

536. 
alkali  (Muller  and  Allemandet), 

A.,  ii,  146. 
aluminium,  gas  generated  from  (v. 

lliisscii  and  SooDY),  A.,  ii,  12; 

(v.  lliRscH),  A.,  ii,  925. 
binary,  and  electrochemical  adsorp- 
tion (MiCHAELLs),  A.,  ii,  655. 
bromine  or  chlorine,  for  use  at  high 

temperatures  (Luuenz  and  Fox), 

A.,  ii,  656. 
behaviour   of  calcium   and  sodium 

amalgams    as,    in     solutions     of 

neutral  salts  (Bykks),  A.,  ii,  926. 
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Electrochemistry  : — 
Electrodes,  hydrogen,  potential  of, 
in  acid  and  alkaline  solutions 
(Schmidt  and  Finger),  A.,  ii, 
802. 
anomalous  behaviour  of,  in  solu- 
tions of  lead  salts  (Denham 
and  Allmand),  T.,  424  ;  P.,  14. 

metal,  electric  arc  between  (Cady 
and  Arxold),  A.,  ii,  10. 

nickel  oxide,  in  the  Jungner-Edison 
accumulator  (Zedxer),  A.,  ii,  12. 

nickel  peroxide  (Foerster),  A.,  ii, 
146,  147. 

nitric  oxide  (Grassi),  A.,  ii,  801. 
Electrode  potential  in  liquid  ammonia 

(Johnson  and  Wilsmore),  A.,  ii, 

455. 
Electrode  potentials,  measurement  of 

(Kistiakowsky),  a.,  ii,  249. 
Electrolysis,  reversed  (Turrentine), 
A.,  ii,  804. 

of  chlorides  (Brochet),  A.,  ii,  491. 

of  hot  porcelain,   validity   of  Fara- 
day's law  in  the  (Haber,  Rieff, 
and  Vogt),  A.,  ii,  254. 
Electrolyte,  calculation  of  the  disso- 
ciation of  an  (Lewis),  A.,  ii,  657. 
Electrolytes,    conductivity    and    ion- 
isation  of,  in  aqueous   solutions, 
as    conditioned    by   temperature, 
dilution,   and    hydrolysis  (Jones 
and  Jacobsen),  A.,  ii,  1011. 

limiting  conductivity  of  some,  in 
ethyl  alcohol  (Dutoit  and  Rappe- 
port),  a.,  ii,  924. 

variation  of  the  degree  of  dissocia- 
tion of,  with  temperature  (Cam- 
petti),  A.,  ii,  1010. 

diffusion  of,  in  aqueous  solution 
(Vanzetti),  a.,  ii,  88. 

diffusion  of,  in  aqueous  solutions  and 
in  gelatin  (Vanzetti),  A.,  ii,  20. 

action  of,  on  colloidal  silver  solutions 
(Woudstra),A.,  ii,  160;  (Lotter- 
moser),  a.,  ii,  365. 

amphoteric  (Holmberg),  A.,  ii,  560. 

solid,  and  their  decomposition  by  a 
cun-ent  and  their  electromotive 
properties  in  galvanic  chains 
(Haber,  Beutner,  and  Bir- 
stein),  a.,  ii,  802. 

strong  (Gumming),  A.,  ii,  253. 

anomaly  of  the  strong  univalent 
(K  ATA  yam  a),  a.,  ii,  926.  . 

undissociated,  reactivity  of  (Weg- 
scheider),  a.,  ii,  265. 

weak,  with  negative  heat  of  disso- 
ciation, effect  of  concentration 
on  the  temperature  of  maxi- 
mum electrolytic  conductivity  of 
(Wegelius),  a.,  ii,  801. 


Electrochemistry  :— 
Electrolytic     analysis.       Sec     under 

Analysis. 
Electrolytic  cMorination.    Sec  Chlori- 

nation. 
Electrolytic  conduction,  examination 
of  the  conception  of  hydrogen  ions 
in  (Lapworth),  T.,  2187  ;  P.,  275. 
Electrolytic    conductivity    of    weak 
electrolytes   with    negative    heat 
of  dissociation,   effect  of  concen- 
tration   on    the    temperature    of 
maximum  (Wegelius),  A.,  ii,  801. 
of  colloidal    solutions,  influence  of 
radium  on  the  (ZiOBiCKi),  A.,  ii, 
451. 
Electrolytic  decomposition  of  dicarb- 
oxylic    organic    acids    (Vanzetti), 
A.,  i,  939. 
Electrolytic   depositions   on   inclined 
electrodes  (Goldschmidt),  A. ,  ii,  536. 
Electrolytic  dissociation  of  the  poly- 
iodides   of    the    alkali    metals   and 
ammonium   radicles   (Dawson  and 
Jackson),  P.,  2063  ;  P.,  213. 
Electrolytic     preparation     of    alkali 
chlorates     and    perchlorates   (Cou- 
LERu),  A.,  ii,  689. 
Electro-syntheses  (Losanitsch),   A., 

i,  846,  866  ;  ii,   32. 
Electromotive   force    of    iodine    con- 
centration    cells     in    water    and 
alcohol  (Laurie),  A.,  ii,  1007. 
of    liquid   chains,  variation  of,  by 
polarisation     of    interposed    dia- 
phragms (Girard),  a.,  ii,  456. 
Electromotive  forces,  thermodynamic 

calculation  of  (Halla),  A.,  ii,  755. 
Photo-electric  sensitiveness  and  fluor- 
escence of  organic  substances  (Stark 
and  Steubing),  A.,  ii,  746. 
Electron,  the,  as  an  element  (Ramsay), 
T.,  774  ;  P.,  87.  _ 
charge  of  the,  and  size  of  molecules 
(Perrin),  a.,  ii,  927. 
Electrons,    emission     of,    by  heated 
metallic    oxides   (Jentzsch),  A., 
ii,  652. 
positive  (Becquerel),  A.,  ii,  751  ; 
(Bestelmeyer),  a.,  ii,  799. 
Electron  theory  and  optical  properties 
(Erfle),  a.,  ii,  77. 
and    valency  (Stark),  A.,  ii,  138  ; 
(Kauffmann),  a.,  ii,  478. 
lonisation,  part  played  by,  in  certain 
chemical  reactions  (Oechsner  de 
Coninck),  a.,  ii,  804. 
and    conductivity   of    acids,    bases, 
and  salts  in  aqueous  solutions  at 
high  temperatures  (Noyes,  Mel- 
cher.    Cooper,    Eastman,    and 
Kato),  a.,  ii,  347. 
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Electrochemistry  : — 

lonisation  and  conductivity  of  electro- 
lytes in  aqueous  solutions  as 
conditioned  by  temperature,  dilu- 
tion, and  hydrolysis  (Jones  and 
Jacobson),  a.,  ii,  1011. 
of  gases  by  a-rays,  and  the  hypo- 
thesis of  initial  recombination  of 
the  ions  (Moulin),  A.,  ii,  921. 
of  liquid  dielectric  media  by  radium 

rays  (Jaff6),  A.,  ii,  14S. 
secondary,  quality  of,  due  to  ^-rays 
(Bragg    and   Mai>sen),    A.,    li, 
921. 
lonisation    constants,    secondary,    of 
dibasic  acids,  determination  of  the 
(McCoy),  A.,  ii,  466  ;  (Chandler), 
A.,  ii,-467  ;  (Wegscheider),  A.,  ii, 
1009. 
lonisation    phenomena,    influence    of 
pressure    on,    produced    in   gases 
by  X-rays  (Rothi::),  A.,  ii,  1007. 
produced    by  snow  (Costanzo   and 
Negro),  A.,  ii,  fiol. 
Ionic   concentrations,   calculation   of, 
from  measurements  of  potential  in 
concentration  cells  (Lewis),  A.,  ii. 
657. 
Ionic  experiments  on  metals  in  liquid 

ammonia  (KiiAUs),  A.,  ii,  8-35. 
Ionic  mobility,  elucidation  of  the  con- 
nexion ))etween,  and  the  fluidity 
of  the  solution  (Green),  T.,  2049  ; 
P.,  187. 
and  temperature  coefiBcient,  relation 
between   (Rasch   and    Hinrich- 
sen),  a.,  ii,  148. 
abnormal,     of     some     rare     earths 
(Roux),  A.,  ii,  149. 
Ionic  mobilities  in  water,  temperature - 
coefficients  of,  as  a  function  of  the 
mobilities    (Kohlrauscu),    A.,    ii. 
204. 
Ionic     reactions,     influence     of    tlie 
velocity  of,  on  the  current-potential 
curve  (ErcKEN),  A.,  ii,  1008. 
Ionic  volume  and  viscosity  (Getjian), 

A.,  ii,  931. 
Ionising  power  and  dielectric  power 
of    solvents,    relation    between    the 
(M.'Coy),  a.,  ii,  657. 
Ionising  solvent,  antimony  trichloride 

as  (Klkmexsiewicz),  A.,'ii,  1043. 
Ions,  genesis  of,  by  collision  of  posiiive 
anil  negative  ions  in  a  gas  (Gill 
and  Piddl'ck),  A.,  ii,  798. 
emitted  by  hot  substances,  specific 
charge  of  (Richardson),  A.,  ii, 
1009. 
experiments  to  ascertain  the  molecu- 
lar complexity  of  (Chattock  and 
Tyndall),  a.,  ii,  652. 


Electrochemistry  : — 

Ions,  determination  of  the  hydration 
of,  by  transference,  in  presence  of  a 
non-electrolvte  (Washburn),  A., 
ii,  1009. 
determination  of  the  hydration  of, 
from    measurements    of    electro- 
motive   forces    (Lewis),    A.,   ii, 
805. 
migration  of,  in  heterogeneous  sys- 
tems (Spiro  and  Henderson),  A., 
ii,  804. 
gaseous,  diffusion  of  (Salles),  A. ,  ii, 

931. 
metallic,    action    of,    on   the   frog's 

heart  (Gautrelet),  A.,  ii,  120. 
negative,    emission    of,    by    heated 
metals    and    liy    heated    calcium 
oxide  (Deinin(;er),  A.,  ii,  83. 
Potential  of  a  hydrogen  electrode  in 
acid  and  alkaline  solutions  (Schmidt 
and  Finger),  A.,  ii,  802. 
Potentials,  discharge,  of  the  ions  in 
solutions  of  alkali  alkyloxides  (Car- 
rara   and    Bringhenti),    A.,    ii, 
755. 
Potential  differences  at  the  contact  of 
two  electrolytes  ;  Nernst's  theory 
(Guyot),  A.,  ii,  656. 
contact,    determined   by   means    of 
null  solutions  (Smith  and  Moss) 
A.,  ii,  343. 
and  the  stability  of  the  alternating 
arc    between    metals   (Guye   and 
PnoN),  A.,  ii,  561. 
Potential    series,    aluminium   in   the 
(\-.\N  Deventlr  and  van  Lummel), 
A.,  ii,  12,  558  ;  (van  Laar),  A.,  ii, 
248,  558. 
Transference  numbers,  im{)roved  ap- 
jiaratus  for  tlie  measurement  of,  in 
solutions  of  the  halogen  acids  and 
their  salts  (Washbuiin),  A.,  ii,  805. 
Voltameter,  a  lecture  (Pitoni),  A.,  ii, 
057. 
copper,  anomalous  behaviour  of  the 

(Meyer),  A.,  ii,  803. 
electrolytic  gas  (Lehfeldt),  A.,  ii, 
5.^i9. 
Micro-voltameter,    .'-ilver    (Ilosic   and 
Con  rat),  a.,  ii,  250. 
Element,  new  conception  of  the  (Miki.i), 
A.,  ii,  478. 
supposed    formation    of    new    (Jovit- 
sciiiTscii),  A.,  i,  118. 
Elements,  new,  in  thorianite  (Evans), 
T.,  606  ;    P.,  60;   (Ooawa).  A.,  ii, 
952,  953. 
evolution  and  devolution  of  the  (A.  C. 

and  A.  E.  Jessut),  A.,  ii,  96. 
atomic  weights  of  the  (Wilde),   A., 
ii,  1027. 
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Elements,  certain  relations  between  the 
atomic  weights  of  the  (Delaunay), 
A.,  ii,  97. 
periodicity,    weight,    and    valency   of 

the  (WooDiwiss),  A.,  ii,  368. 
and  compounds,  wave-length  tables  of 
the  spectra  of  the  (British  Associa- 
tion Kepouts),  a.,  ii,  334. 
potential   energy    of   the    (Rankin), 

A.,  ii,  680. 
specific  heat  of  the,  between  the  tem- 
perature  of  liquid    air    and    room 
temperature  (Xobdmeyer),  A.,  ii, 
353. 
energy  of  the  (Bekktoff),  A.,  ii,  478. 
action  of  iodine  on  some,  in  vacuum 

(Guichard),  a.,  ii,  31. 
solid,    specific   heat  of,    and    Dulong 
and  Petit's  law  (Wigand),   A.,   ii, 
13  ;      (Rohland),     A.,     ii,     459  ; 
(Richarz),  a.,  ii,  562,  659. 
non-metallic,     valency     and     specilic 
gravity   of   (Woodiwiss),  A.,  ii, 
574. 
See  also  Metalloids, 
phosphorescent,  and  meta-elemeuts  of 
Sir    W.     Crookes,    nature    of    the 
(Urbain),  a.,  ii,  108. 
Elemicin  and  (solSlemiciii,  constitution 
of  (Semmler),  a.,  i,  558,  664. 
from  elemi  oil  (Semmler),  A.,  i,  557. 
Ellagic  acid,  jireparation  and  constitu- 
tion   of     (Hekzig,    Polak,    and    v. 
Broxneck).  a.,  i,  546. 
Emission    spectra.      See   under   Photo- 
chemistry. 
Emodin  {tnhi/dro.ri/-2-victhyl-9:10- 

anthraquiiione)   from   l^rangula    from 
aloes,  trimethyl  ethers  of  (Oesteele 
and  Tisza),  A. ,  i,  350. 
Emodins,  constitution  of  the  (Oesteble 

and  Tisza),  A.,  i,  905. 
Emodinanthranol  (Hesse),  A.,  i,  439. 
Emphloin     from     the     kinos     of     the 

Eucalyptus  (Smith),  A.,  ii,  886. 
Emulsin,    hydrolysis   of  amygdalin   by 
(AULD),  T.,  1251,  1276 ;  P.,  97, 181 ; 
(Rosenthaler).    a.,    i,    197,   817; 
(Feist),  A.,  i,  437,  903. 
enzymes  of  (H.  E.  and  E.   F.   Abm- 
STEONG  and  Hobton),  A.,  i,  745. 
Enargite    from    Servia    (Stevanovic), 

A.,  ii,  396. 
4:5-Endoxy-2-oxy-4:5-diphenyl-l- 

methyl-       and      -liS-dimethyl-tetra- 
hydroglyoxalines.    See  4:o-Diphenyl- 
1-methyl-  and  -l:3-dimethyl-glyoxal- 
ones. 
Endoxypyrrodiazoles.       See      4:5-Oxy- 

l:2:5-osotriazoles. 
Energy.     See  under  Affinity,  chemical. 
Eno-abura.     See  Perilla,  oil  of. 


Enolic  and  ketonic  compounds,  be- 
haviour of,  with  diazo-compounds 
(Tingle  and  Williams),  A.,  i, 
126. 

tertiary  amines  as  reagents  for  dis- 
tinguishing between  (Michael  and 
Smith),  A.,  i,  943. 

the  ammonia  reaction  for  distin- 
guishing between  (Michael  and 
Hibbert),  a.,  i,  78. 

acetyl  chloride  and  acetic   anhydride 
as   reagents   for  distinguishing  be- 
tween   (Michael    and    Muephy), 
A.,  i,  949. 
Enstatite-augite   in  diabase   from   Tas- 
mania (Osann),  a.,  ii,  48. 
Entropy,  the  law  of,  and  stereoisomerism 
(Michael),  A.,  ii,  137. 

variation  of,  in  mouovariant  systems 
(Matignon),  a.,  ii,  465. 
Enzymatic  processes,  action  of  poisons 

on  (Santesson),  A.,  ii,  1061. 
Enzyme,  alcoholic,  of  yeast-juice  (Hab- 
DEN  and  Young),  A.,  i,  590. 

hydrolytic,    in  the    resting    seeds    of 
some   Graminere   (Tanaka),   A.,  i, 
489. 
Enzyme   action.      See    under  Affinity, 

chemical. 
Enzymes,    studies   on   (Sorensen),  A., 
i,    115  ;     (Sobensen   and  Jessen- 
Hansen),  a.,  ii,  234. 

and  antifermeuts  (Jacoby),  A.,  i,  236  ; 
ii,  743. 

of  the  earth-worm  (Lessee  and 
Taschenbeeg),  a.,  ii,  309. 

of  emulsin  (H.  E.  and  E.  F.  Abm- 
STEONG  and  Hoeton),  A.,  i,  745. 

of  gastric  and  pancreatic  juices,  action 
of,  on  vegetable  proteins  (Stutzee 
and  Meeees),  A.,  ii,  404. 

of  nuclein  metabolism  (Schitten- 
helm),  a.,  ii,  960. 

adsorption  of  (MicHAELisandEHREN- 
eeich),  a.,  i,  587  ;  (Michaelis), 
A.,  i,  745. 

influence  of  colloids  on  (Pincussohn), 
A.,  ii,  308. 

catalytic  reactions  induced  by  (Agree), 
A.,  ii,  1022. 

catalytic  and  hydrolytic,  acting  dur- 
ing the  ripening  of  fruit  (Tal- 
LABiGo),  A.,  ii,  724. 

action  in  the  dark  of  fluorescent 
substances  on,  and  its  reversibility 
(Kudo  and  Jodlbauee),  A.,  ii, 
867. 

de-amidisiiig,  of  fungi  (Peingsheim), 
A.,  ii,  773. 

diastatic,  action  of  manganese  and 
iron  sulphates  on  (Gigon  and 
Ko.senbeeg),  a.,  ii,  870. 
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Enzymes,    diastatic,    new    method    for 

estimating  (Wohlgemuth),   A,,  ii, 

444. 
digestive,    influence    of   certain    food 

adjuncts  on  the  action  of  (Togami), 

A.,  ii,  513. 
nitrate-reducing,      in     green     plants 

(Irving  and  HANKiNSON),A.,ii,218. 
oxidising,    amount     of    nitrogen     in 

(Bach),  A.,  i,  238. 
peptic      and      tryptic,      colorimetric 

method  applicable  to  both  (Roaf), 

A.,  ii,  743. 
peptolytic,    in   germinating    and   un- 
germinated  seeds  of  various  plants 

(ABDERHALDENandDAMMHAHN), 

A.,  ii,  1065. 

in   the   stomach   contents  (Abder- 
HALDEN    and    Medigreceanu), 
A.,  ii,  1049. 
reducing,    are    there,    in    the   animal 

body?  (Heffter),  A.,  ii,  1054. 
See  also  Co-enzyme. 
Enzymes.     See  also  : — 
Amidase. 
Amylase. 
Catalase. 
Chymosin. 
Diastase. 
Emulsin. 
Erepsin. 
Glyoxylase. 
Hydrogenase. 
Invertase. 
Laccase. 
Leucoprotease. 
Lipase. 
MidtasR. 
Oxydases. 
Pepsin. 
Peroxydases. 
Phaseolunatase. 
Philothion. 
Phytase. 
Protein-ferment. 
Ptyalin. 
Reductase. 
Rennet. 
Rennin. 
Try])si)i. 
Tryptase. 
Tyrosinase. 
Zymase. 
Ephedrine  and  >f'-Ephedrine'(ScHMirir), 

A.,  i,  45'2. 
a  case,  (if  asynnnctvv  duo  to  dissimilar 

lialvos  (K'mde),  a.,  i,  203. 
Epichlorohydrin,  condonsation  of,  with 

phenols    (I'oVD    and    Marle),    T.  , 

838  ;  P. ,  92. 
cyanate,  derivatives  of  (Patkrn6  and 

Cingulani),  a.,  i,  308. 


Epinephrine.     See  Adrenaline. 
Equation  of  condition  for  metals  :  a  cor- 
rection   (Grxjnei.sen),    a.,    ii,    563  ; 
(Thiesen),  a.,  ii,  659,  808. 
Equilibkium  : — 

Phase     rule,    Gibbs',     deduction     of 

(Muller),  a.,  ii,  466. 
Equilibrium  of  two  substances    in  a 
mixed  binary  solvent  (Volchon- 
sky),  a.,  ii,"934. 
in  ternary  systems  (Mascarelli), 

A.,  ii,  94,  162. 
in  quaternary  systems   (Scheeine- 

makers),  a.,  ii,  571,  935. 
the    system,    water,    and    sodium, 
barium,     and    copper    chlorides 
(Schreinemakers  and  de  Baat), 
A.,  ii,  1020. 
Phases,  influence  of  slow  dissociation 
on   the   equilibrium    between   (van 
Rossem),  a.,  ii,  361. 
Equilibrium,      chemical.       See     under 

Afiinity,  chemical. 
Erbium  salts,  variations  of  the  absorption 
bands   of,  in   a   magnetic  field  (Bec- 
querel),  a.,  ii,  78. 
Erbium    and    holmium,    separation    of 
(Hofmann  and  Burger),  A.,  ii,  189. 
Erepsin  (IiAubitschek),  A.,  ii,  517. 
Ergosterol  and  its  esters  (Tanret),  A., 

i,  637. 
Ergosteryl    esters,    liquid    crystals    of 

(Gaubert),  a.,  i,  882. 
Ergot,  constituents  of  (Kraft),   A.,   i, 
203 ;    (Barger    and    Dale),    A.,    i, 
204. 
Ergotoxine    {hydroergotinine)    (Barger 
and  Dale),  A.,  i,  204. 
sulphate,  crystalline   (Kraft),  A.,  i, 
203. 
Erucyl  alcohol  and  its  dibromide  (Will- 

STATTEU  and  Mayer),  A.,  i,  383. 
Erytaurin   from    the    common   century 
(Hi^nus.sEY    and    Bourdier),    A.,    i, 
903. 
r-Erythric   acid,   synthesis   of,   and   its 
hydrazidc  and  bruciue  salt  (Lespieau), 
A.,  i,  4. 
r/Z-Erythric  acid  and  i(s  phenylhydrazide 

(Nef),  a.,  i,  7. 
Erythrit  (Wallach),  A.,  i,  432. 
i-Erythritol,   synthesis  of   (Lespieau) 

A.,  i,  I. 
a-Erythrodextrin  (Tanaka),  A.,  i,  490. 
<//-Erythrolactone  and  its  dibcnzoyl  do- 

rivati\('  (Nef),  A.,  i,  7. 
Erythronic  acid.     See  Erythric  acid. 
Erythrosin8ilver,bluo(Liii'ro-CRAMER), 

A.,  i,  lit)',). 
"  Erythrosine,"   estimation  of  organic- 
ally-combined chlorine  and  iodine  in 
(Jean),  A.,  ii,  129. 
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Eserine   (physosiigmine),   action   of,    on 

nerve-endings  (Edmund  and   Roth), 

A.,  ii,  966. 
Ester,  CioHjgOj,  from  the  sodium  deriva- 
tive of  methyl  methylcyclopentan-4- 

one-3-carboxylate   and    ethyl    bromo- 

acetate  (Blanc),  A.,  i,  20. 
Ester  anhydrides,  simple,  of  saturated 

dibasic  acids  (Mol),  A.,  i,  76. 
Ester  catalysis  (Fitzgerald  and  Lav- 

woRTH),  T.,  2163  ;  P.,  274. 
Ester  hydrolysis  (Lapworth),  P.,  152. 
Esterification,  theories  of  (Lapworth), 
P.,  152  ;  (Stieglitz  ;  Acree),  A., 
ii,  472. 

influence  of  catalytic  agents  in  (Phelps 
and  Tillotson),  A.,  i,  756  ;  (I.  K. 
and  M.  A.  Phelps  and  Eddy),  A., 
i,  789,  790  ;  (Phelps,  Palmer,  and 
Smillie),  a.,  i,  790. 

of  unsymmetrical  di-  and  poly-basic 
acids  (Wegscheider  and  Gehring- 
er),  a.,  i,  792;  (Wegscheider, 
Wegscheider,  v.  Rusnov,  and  v. 
Di^BRAv),  A.,  i,  793 ;  (Weg- 
scheider and  Stral'gh),  A.,  i, 
794. 

velocity    of.        See    under     Affinity, 
chemical. 
Esterification  constants  of  the  normal 

fatty  acids(SuDBOROt;GH  and  GiTTiNs), 

T.,  210;  P.,  14. 
Esters,  preparation  of  (Reychler),  A., 
i,  119. 

formation  of,  by  mass  action  of  anions 
(Holmberg),  a.,  i,  387. 

formation  and  hydrolysis  of  (Fitz- 
gerald and  Lapworth),  P.,  153. 

purification  of  (I.  K.  and  M.  A. 
Phelps  and  Eddy),  A.,  i,  756. 

catalysis  of,  by  acids  (Stieglitz),  A., 
ii,  167. 

action  of  a  mixture  of  mercury  di- 
alkyls  and  sodium  on  (Schorigin), 
A.,  i,  881. 

of  amino-acids,  distillation  of,  by 
means  of  the  Geryk  pump  (Levene 
and  VAN  Slyke),  A.,  i,  508. 

of  amino-a-hydroxy -acids,  preparation 
of  (Les  Etablissements  Poulenc 
FRi^.RES  &  Ernest  Fourneau),  A., 
i,  937. 

of  brominated  fatty  acids,  action  of 
magnesium  on  (Zeltner),  A.,  i, 
243,  759  ;  (Stolli^),  A.,  i,  310. 

alkyl,  halogen  derivatives  of  (Merck), 
A.,  i,  419. 

aromatic,  reduction  of,  in  presence  of 
nickel  oxide  (Ipatieff  and  Philip- 
off),  a.,  i,  342. 

See  also  Amino-alkyl  esters,  Imino- 
esters,  and  Ketonic  esters. 


Estragole  derivatives  (Daufbesne),  A., 

i,  19. 
methyliodohydrin   (Daufresne),   A., 
i,  20. 
Ethane,  thermal  decomposition  of  (Bone 
and  Coward),  T.,  1197  ;  P.,  167. 
bistriazo-derivativeof(FoRSTER,FiERZ, 
and      Joshua),     T.,      1070;      P., 
102. 
Ethanedicarboxylic  acid.     See  Methyl- 
malonic acid  and  Succinic  acid, 
amino-.     See  Aspartic  acid. 
Ethanolamines,  aromatic,  preparation  of 
(Farbwerke  vorm.  Meister,  Lucius, 
&  Brijning),  A.,  i,  418. 
Ethenylamino-oxime,  bromo-derivatives 
(Steinkopf  and  Grunupp),  A.,  i, 
966. 
o-nitro-  (Steinkopf  and  Bohrmann), 
A.,  i,  327. 
Ether.     See  Ethyl  ether. 
Ether  acids,  wandering  of  alkyl  groups 
during  the  distillation  of  (Pollak  and 
Feldscharek),  a.,  i,  542. 
Ethers,  formation   of,  from   compounds 
of  the  benzoin   type   (Irvine  and 
McNicoLL),  T.,  1601  ;  P.,  191. 
new  method  of  preparing  some  simple 

(van  Hove),  A.,  i,  827. 
aromatic    or    fatty    primary,    general 
method     for     the     preparation     of 
(H.A.MONET),  A. ,  i,  242  ;  (Reychler), 
A.,  i,  383. 
aromatic,  reduction  of,  in  presence  of 
nickel  oxide  (Ipatieff  and  Philip- 
off),  a.,  i,  342. 
mixed  alkyl  aromatic,   preparation  of 
(Fjvrbenfabriken  voRM.  F.  Bayer 
&  Co.),  A.,  i,  263. 
of  the  higher  alcohols,  preparation  of 
(Schroeter   and   Sondag),    A.,   i, 
497. 
See  also  Acetals. 
Ethotolusafranone  hydrochloride  (Farb- 
werke voKM.  Meister,  Lucius,  & 
Bruning),  a.,  i,  225. 
Ethoxide,  lead,  formation  of  (Perkin), 

P.,  179. 
Ethoxyacetylphosphamic  acid,  rfibromo-, 
ethyl  ester  (Steinkopf  and  Grunupp), 
A.,  i,  962. 
3-Ethoxyaniline,  •I-.Q-dinitro-  (Blanks- 
ma),  A.,  i,  158. 
jj-Ethoxybenzaldehyde    and    its    azine, 
oxime,  and  condensation  product  with 
benzidine,    and   2-   and   jS-bromo-,   2- 
chloro-,  and  /3-hj^droxy-  and  their  de- 
rivatives (Gattermann),  a.,  i,  31. 
Ethoxybenzene.     See  Phenetole. 
^)-Ethoxybenzeneazosalicylic    acid    and 
its  acetyl  derivative  (Grandmougin 
and  GUIS.A.N),  A.,  i,  927. 
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j5-Ethoxybenzoic  acid,  9)i-annno-,  iire- 
Ihane  of  (Aktien-Gesellschaft 
FUR  Anilin-Fabrikation),  a.,  i, 
339. 

/3-broino-  (Gattermann),  A.,  i,  32. 
2?-Etho2ybenzylideneamiiio-a-alkylcin- 

namic  acids,  esters,  and  their  liquid 

crystals   (Vurlander   and   Kasten), 

A.,  i,  641. 
/S-Ethoxybutane,      a-chloro-      [ethylene 

glycol-chlorohydrin  ether)  (Houben  and 

Fuhrer),  a.,  i,  73. 
3-Etlioxycrotonicacid,7-chloroo-cyaiio-, 

ethyl  ester  (Denary),  A.,  i,  600. 
4-Etlioxy-2:6-     and    -3:5-dimet]iylbenz- 
-  aldehydes     (Gattermann),     A.,     i, 

33. 
5  -Ethoxy  - 1 : 1  -dimethylcv/cZohexane       ( 5  - 

dhoxy-l-.l-dimcthT/lhexahydrobor^eiie), 

3-hydro.\y-,  and  the  action  of  hydrogen 

bromide  on  (Crossley  and  Renouf), 

T.,  642. 
Etboxydiq/'/opentadiene,  compoiind  of, 

with  platinous  chloride  (Hofmann  and 

V.  Nakbuti),  a.,  i,  520. 
S-Etboxydiphenylamine,        2:6-rfaiitro- 

(Blanksma),  a.,  i,  158. 
ci-Ethoxyethylbenzene,  jS-chloro-   (Hou- 
ben and  Ft'HRER),  A.,  i,  74. 
l-o-Etboxyethylnaphthalene,    3-chloro- 

(HouiiEN  and  Fuhrek),  A.,  i,  74. 
Ethoxyetliyltheophylline       (Sghwabe), 

A.,  i,  45. 
6-Etboxy-2-ethylthiol-4-methylpyrimid- 

ine  (Johns),  A.,  i,  917. 
6-Etlioxy-2-et]iylthiolpyrimidiiie-5-carb- 

oxylamide     (Wheeler    and  Johns), 

A.,  i,  839. 
;8-Ethoxy/.v('heptane,  t.so-a-cliloro-  (Hou- 

HEN  and  FiaiRER),  A.,  i,  74. 
/SEthoxy/.vohexane,   a-chloro-   (Houben 

and  FiJHRER),  A.,  i,  73. 
2-Ethoxyindene,  3-cyano-,  f(jrniation  of 

(]\l(ioRE  and  Thorpe),  T.,   177  ;   P., 

13. 
3-Ethoxymethylaniline,  2:6-rfniitro- 

(IJi.anksma),  a.,  i,  158. 
7'-Ethoxy-/3-methylcinnamic  acid 

(.ScHUoETER    and    ISrcniioEZ),    A.,  i, 

170. 
Ethoxymethyln/r^ohexene       (Zei.insky 

and  (  Ioiisky),  A.,  i,  620. 
5-Ethoxy-l-metliylindole     sodium     sul- 

[iliito  (Hinsukik;),  A.,  i,  453. 
5  Ethoxy-l-methyloxindole       and      its 

nitrosoaniine      ^Hinsbeko),      A.,      i, 

453. 
Ethoxy-1-naphthaldehydes,    2-   and  4-, 

and  their  azines  (Gattermann),  A., 

i,  33. 
;;-Ethoxyphenyldiacetoiutrile (v.  Meyer 

and  iSciiriMAciirj;),  A.,  i,  910. 


5-Ethoxy-l-plienyl-3-mecIiylpyrazole, 

4-amino-,   and  its  hydrochloride  and 
acyl  derivatives   (Farbwerke  vorm. 
Melster,  Lucius,  &  BRtJNiNG),  A.,  i, 
472. 
6-Etlioxy-2-phenylpyrimidine,      4-liydr- 

oxy-  (Pinner),  A.,  i,  1018. 
Ethoxyphenyl-.     See  also  Pheuetyl-. 
a-Ethoxypropylbenzene,  7-chloro-  (Hou- 
ben and  FtJHRER),  A.,  i,  74. 
a-Ethoxystyrene  (Tiffeneau),  A.,i,  19. 
9-Etboxy-AH')-tetrahydrocarbazole 
(BoitscHE,  Witte,  and  Bothe),  A.,  i, 
366. 
Etboxytolualdeliydes   and  their  deriva- 
tives,   synthesis    of    (Gattermann), 
A.,  i,  32. 
l-Etlioxy-l:2:3-triplienylindene     (Koh- 

ler),  a.,  i,  777. 
o-Etboxytritanol-6-sulplioiiic  anhydride 

(v.  LiEBiG  and  Herb),  A.,  i,  450. 
Ethyl    alcohol,     preparation    of,    from 

substances       containing       cellulose 

(Koerner),   a.,   i,   955. 
absolute,  preparation  of,  and  refractive 

indices  of  mixtures  of,   with  water 

(Andrews),  A.,  ii,  333. 
and    water,     index    of    refraction    of 

mixtures   of    (Doroschewsky   and 

Dvorschantschik),    A.,    ii,    241  ; 

(Andrews),  A.,  ii,  333. 
electrical  conductivity  of  mixtures  of, 

with    water    (Doroschewsky    and 

Eoschdestvensky),  A.,  ii,  800. 
and  its  mixtures  with  Avater,  specific 

heat  of  (Doroschewsky  and  Ra- 

kowsky),  a.,  ii,  807. 
changes  of  specific  heat  of,  dissolved 

in  liquid  hydrocarbons  (Shreder), 

A.,  ii,  460. 
viscosity  of  (Gaielard),  A.,  i,  73. 
tables   for  converting  percentages  of, 

by    volume     into     percentages    by 

weight  (Blondeau),  A.,  ii,  738. 
oxidation    of,     by    a   contact   process 

(Okloff),  a.,  i,  306. 
and  water,  composition  of  the  vapour 

from  mixtures  of  (Masing),   A.,  i, 

751. 
action  of,  on  the  heat  relationships  of 

the  animal  organisms  (HARNACKand 

Laible),  a.,  ii,  404. 
ellect   of,   on  digestion  (Zitowitsch), 

A.,  ii,  404. 
tolerance  to  (Pringsheim),  A.,  ii,  767. 
detection    and    estimation     of    small 

<piantilics   of    benzene    in    (lIoLDR 

and  Winterfeld),   A.,  ii,  435. 
iiidiiect   estimation   of,    by  refraction 

(1''i;ank),  a.,  ii,  637. 
estimation   of,    in  coneentratcd   ethyl 

nitrite  (Peauson),  A.,  li,  436. 
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Ethyl    alcohol,    estimation    of,    in   fer- 
mented liquids  (Antoni),  a.,  ii,  902. 
and  extract,  estimation  of,  in  spirits 
bv  the  refraetometer  (Race),  A.,  ii, 
738. 
estimation  of,  in  wine  (DuBOUX  and 
Dutoit),  a.,  ii,  136. 
Ethyl  alcohol,  c^zfluoro-,   preparation  of 

(SwARTs),  A.,  i,  752. 
Ethyl  cuprocyanide  (Guillemard),  A., 
i,  720. 
cyanide,  preparation  of  (Auger),  A., 
i,  81, 
Ethyl  ether,   measurement  of  the  ratio 
of  the   two  specific  heats  of,  with 
the   help    of    Kundt's   dust   figures 
(DoRSiNo),  A.,  ii,  153. 
action  of  bromine  on  (Mauguin),  A., 

i,  941. 
contact  oxidation  of  (Orloff),  A.,  i, 

753. 
ansesthesia,     effect    of,     on     nitrogen 
excretion  (Hawk),  A.,  ii,  410. 
Ethyl  nitrite,   estimation   of  alcohol  in 
concentrated  (Pearson),  A.,  ii,  436. 
phosphite-platochloride,        compound 
formed  by  the  addition  of  ammonia 
to  (Herty  and  Davis),  A.,  i,  598. 
orthos\lica.te,    action   of   Grignard   re- 
agents on   (Khotinsky  and  Sere- 
genkoff),  a.,  i,  1032. 
sodium  thiosulphate,  action  of  alkalis 
on  (Gutmann),  a.,  i,  497. 
Ethylamine,  catalytic  action  of  (Brun- 
NER  and  Rapin),  A.,  i,  863. 
action  of,  on  isatin  (Haslinger),  A., 

i,  454. 
action      of      ii-propyl      chloride      on 
(Comanducci   and   Arena),  A.,  i, 
138. 
7-Ethylaminoacetoacetic  acid,  o-cyano-, 
ethyl  ester  and  its  salts  (Benarv),  A., 
i,  601. 
Ethylaminohenzaldehydephenylhydr- 
azone,  liquid  crystals  of  (Rotarski), 
A.,  i,  640. 
Ethylaniline      picrate      (Vignon      and 

Evieux),  a.,  ii,  665. 
Ethylanilopyrines,  2-  and  ;//-,  and  their 
derivatives     (Michaelis     and     MlE- 
lecke),  a.,  i,  61. 
5-Ethylharbituric   acid,    preparation   of 
(Boehringer   and   Sohne),  A.,    i, 
464. 
electrolytic   reduction  of  (Tafel  and 
Thompson),  A.,  i,  58. 
?n-Ethylbenzaldehyde,  ^-hydroxy-,    and 
its  azine,  synthesis  of  (Gattermann), 
A.,  i,  28. 
Ethylbenzhydrylamine   and   its   hydro- 
chloride    and     nitrate     (BuscH     and 
Leefhelm),  a.,  i,  153. 
XCiv.  ii. 


Ethylfyo7'>butaiie  (Zelinsky  and  Gun), 

A.,  i,  617. 
o-Ethylbutyric    acid,     7-chIoro-a-hydr- 
oxy-,  ethyl  ester,  and  its  acid  ay-oxide 
(Maire),  A.,  i,  248. 
7-Ethylbutyrolactone-7-carboxylic  acid 
and   its  ethyl  ester  (Maire),   A.,   i, 
248. 
a-Ethylbutyryldiethylglycylmethylene- 

diamine  (Einhorn),  A.,  i,  610. 
Ethylcatechol,  f^'chloro-,  cyclic  carbon- 
ates of  (Barger),  T.,  2081  ;  P.,  237. 
a-Ethylcrotonamide    and    its   dibromido 

(Manxich  and  Zerxik),  A.,  i,  :<99. 
Ethyl  3-diethylaminoethyl   ketone  and 
iis  semicarbazi)ne  and  pierati-  and  its 
reduction  (Blaise  and  Maire),  A.,  i, 
398. 
Ethyldi-?i-propylamine  and  its  additive 
salts  (Comanducci  and  Arena),  A., 
i,  139. 
Ethylene,      thermal    decomposition    of 
(Bone  and  Coward),  T.,  1197  ;  P., 
167. 
condensation  product  from,  by  means 
of      the     dark     electric     discharge 
(Jovitschitsch),  a.,  i,  118. 
condensation   products,  absorption   of 
oxygen    by    (Losanitsch),    A.,    i, 
846. 
derivatives,  methylation  in,   from  the 
point  of  view  of  volatility  (Henry), 
A.,  i,  752. 
Ethylene,  ^ribromo-  and  in'chloro-,  mer- 
curic derivatives  of  (Hofmann  and 
Kirmreuther),  A.,  i,  145. 
tdraiodo-,   crystal  Ixjrm  ol  (.Jaeger), 
T.,  523  ;  P.,  29. 
Ethylene   glycol,    colour  of    (Spring), 
A.,  i,  118. 
compounds    of,    with    metallic    salts 

(Grijn  and  Bockisch),  A.,  i,  934. 
ether  of,  pressure  and  composition  of 
the  vapours  of  aqueous  solutions  of 
(Makovetzki),  a.,  i,  753. 
Ethylene     glycol-chlorohydrin      ether. 

See  )3-Ethoxybutaue,  o-chloro-. 
Ethylene   oxides,   action  of  magnesium 
organic  compounds  on  (Fourneau  and 
Tiffeneau),  a.,  i,  163. 
Ethylene-blue.     See  Tetraethylthioniue. 
amino-,  brorao-,  and  nitro-,  and  their 
salts  (Gneiim  and  Schindler),  A., 
i,  111. 
Ethylenediamine     cobalt     thiocyanate, 
action  of  iodine  on  (Pfeiffer  and 
Tilgner),  a.,  i,  614. 
compounds  of,    with  chromium   salts 
(Pfeiffer),  A.,  i,  79  ;  (Pfeiffer, 
Prade,   and  Stern),   A.,   i,    506  ; 
(Pfeiffer,  Yorster,  aud  Stern), 
A.,  i,  507. 

88 
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Ethylenediamine,  compounds  of,  with 
chromium  aud  cobalt  salts  (Pfeiffkr, 
Gassmann,  and  Pietsch),  A.,  i,  508. 

Ethylenedicarboxylic  acids.  See  Fu- 
maiic  acid  and  Maleic  acid. 

Ethylenediguanide  and  its  additive  salts 
(DiTTLEK),  A.,  i,  924. 

Ethylene-green.  See  Ethylene-hlue, 
nitro-. 

Ethylene-sulphur,  tctraiodo-  (Augeu), 
A.,  i,  241. 

EthylglycoUic  acid,  glucinum  salt 
(Glasmann  and  Novicky),  A.,  i, 
121. 

Ethyl  groups,  twin,  pharmacological 
significance  of  (Frankel),  A.,  ii, 
1060. 

Ethyl-Ai-r'T/ciohexene  and  its  nitroso- 
chloride  and  nitrolpiperidide  (Wal- 
LACH  and  Mendelssohn- Bartholdy), 
A.,i,  404. 

l-Ethyl-A^-cj/'cZohexeii-S-one  and  its 
oxime  and  semicarbazone,  and  4-carb- 
oxylic  fxid,  ethyl  ester,  and  its  semi- 
carbazone (Blaise  and  Maire),  A.,  1, 
391. 

iV-Ethylhomopapaverinium  derivatives 
(DECKE'iaud  Dunant),  A.,  i,  206. 

Ethylhydantoic  acid  (Bailey  and  Ran- 
dolph), A.,  i,  741. 

5-EthyIliydrouracil  (Tafel  and  Thomi'- 
soNj,  A.,  i,  08. 

Ethyl  hydroxy^?-/. -butyl  ketone  and  its 
acetyl  derivative  (Blaise  and  Her- 
man), A.,  i,  248. 

Ethylideneacetoacetic  acid,  etliyl  ester, 
semicarbazide-semicaibazone  of  (Rupe 
and  Hintekla(.'H),  A.,  i.  13. 

Ethylideaeacetone,  action  of  organo- 
magnesium  haloids  on  (Gry),  A.,  i, 
307. 

Ethylideneacetonesemicarbazide-semi- 
carbazone  (Rupe  and  Hinterlacii), 
A.,  i,  13. 

Ethylidene-o-aminobenzoic  acid,  tri- 
chloro-.     Sec  Cliloralanthnuiilic  acid. 

Ethylidenedi-^'-bromoaniline,  /rjchloro-, 
and  its  bromo-  and  chloro-derivatives 
(Wheeler  and  Miller),  A.,  i, 
332. 

Ethylideuedi-o-  aud  -^j-methoxyphenyl- 
amines;,  trichlom-,  aud  their  bromo- 
compo'irds  (Wheeler  and  Dick.son), 
A.,i,  333. 

Ethylidcnedi-otolylamine,  triehlovo-, 
and  its  bromo-derivative  (Wheeler 
and  Joidan),  A.,  i,  333. 

Ethylidenodiurethane,  ^ribromo-  (Diels 
and  OcHs),  A.,  i,  10. 

Ethylideue'  .'/c/ohexane.  See  cj/doHexene- 
ethanc. 

i-Ethylidenolactic  acid.    See  Lactic  acid. 


Ethylidenephosphamic     acid,      chloro- 

bromo-compounds,        derivatives      of 

(Steinkopf,    Grunupp,  and    Kirch- 

hoff),  a.,  i,  962. 
Ethyliminocj/c/oheptanecarboxylic  acid, 

cyano-,    ethyl  ester,    hydrochloride  of 

(Stadnikoff),  a.,  i,  266. 
3-Ethylimiiioisatin    and    its    reactions 

(Haslinger),  a.,  i,  454. 
Ethyl   ketones,   /3-chloro-,    reactions  of 
(Maire),    A.,   i,    247 ;  (Blaise 
and  Maire),  A.,  i,  390. 
action    of    nitrogen-containing   re- 
agents on  the  carbonyl  group  of 
(Maire),  A.,  i,  290. 
Ethylmalonylureide,  ethyl  ester  (Boeh- 

RixoER  &  Sohne),  a.,  i,  464. 
o-Ethylmeconine,  amino-,  and  its  addi- 
tive salts,  bromo-,   and  nitro-  (MePl- 

MOD  and  Simonis),  A.,  i,  343. 
Ethylnaphthalenes,  a-   and  /3-,  prepara- 
tion of  (Darzens  and  Rost),   A.,  i, 

411. 
1-Ethylnipecotinic  acid  {\-ethylpiperid- 

inc-Z-carboxylic     acid      (Wohl     and 

Losanitsch),  a.,  i,  50. 
A^-Ethylnorpapaverinium        derivatives 

(Decker  and  Dunant),  A.,  i,  205. 
3-Ethyh'.woxazoline    and    its    platinum 

derivative  (Maire),  A.,  i,  290. 
l-Ethyl-)3-pipecoline,       a»-amino-,      (3- 

aminoincthyl-\-ethylpipcridine)  and  its 

additive  salts(WoHL  and  Losanitsch), 

A.,  i,  50. 
l-Ethyl-2-  and  -3-pipecolines  and  their 

resolution (Scholtz),  A.,  i,  679. 
l-Ethylpiperidine-3-carboxylic  acid.  See 

1-Ethj-lnipecotinic  acid. 
Ethyl  /3-piperidinoethyl  ketone  and  its 

oxime,    semicarbazone,     picratc,    and 

platinichloride   (Blaise  aud  Maire), 

A.,  i,  398. 
Ethyljwpropylacetoacetic     acid,    ethyl 

ester  (Clarke),  A.,  i,  493. 
Ethyliiopropylacetone.  See  ^-isoPropyl- 

/3-pentanunc. 
Ethyl-?i-propylaniine  and    its  additive 

salts    and  uitroso-derivative  (CoMAN- 

Ducci  and  Arena),  A.,  i,  139. 
Ethyl  ;8-propylaminoethyl   ketone  aud 

its     plR'nylcarbaniidc     (Bl.vise     and 

Maike),  A.,i,  398. 
Ethylpropylsuccinic   acids,    s-  and   ((a- 

(FicnrEu  and  Kappeleu),  A.,  i,  660. 
Ethyl (sopropylsuccinic  acids,    isomeric, 

and  tluir  calcium  salts  (Fichter  and 

G laser),  a.,  i,  660. 
3-Ethylpyrazoline  and   its  picrate   and 

plicnylcarbaniide  (Maire),  A.,  i,  290. 
4-Ethylquinoline  and   its  additive  salts 

(Blaise  and  Maire),  A.,  i,  566,  567. 
Ethyl-red.   See  Diethyhsocyaniiie  iodide. 
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/3-Ethylsulphone-/3-phenylpropionicacid 

(I'osNi'n;  ;iii(l  BAU.MfiARi  ii),  A.,  i,  21. 
l-Etliyl-A"'-tetrahydropyridine,3-cyano-, 

and    its     additive   salts   (Wohl    and 

Losanitsch),  a.,  i,  50. 
l-Ethyl-A'-tetrahydropyridine-S-carb- 

oxylic   acid,  additive   salts  of  (AYohl 

and  LosAXiT.scii),  A.,  i,  50. 
Ethyltheobromine,  ^-liydrox}--  (Farben- 

FABRIKEN    VOKM.     F.   BAYER    &    Co.), 

A.,  i,  475. 
Ethyltheophylline  and  its  additive  salts 

and  bromo-  (Sen ware),  A.,  i,  45. 
5-Ethylthiobarbituric  acid  (Einhorn), 

A.,  i,  315. 
iS-Ethyl-if-thiocarbamide,     picrate    and 

picrolonate  of  (Wheeler  and  Jamie- 

.son),  a.,  i,  253. 
o-Ethylthiolbenzoic  acid  and  its  ethyl 

ester,    preparation    of    (Farbwerke 

voRM.  Meister,  Lucius,  &  Bruning), 

A.,  i,  797. 
Ethyl thiolcarbamic  acid,  metallic  .«alts 

and  derivatives  of  (AxscHtJTz),  A. ,  i, 

326. 
2-Etliyltliiol-4-methiylpyr  imidine ,         6  - 

amino-  and  6-c'hloro-  (Johns),  A.,  i, 

917. 
2-Etliylthiol-5-metliylpyrimidine,        6- 

tliio-     and     6-tluocyano-     (Johnsox, 

Storey,     and    McColluji),     A.,     i, 

837. 
2-Etbyltliiol-4-methylpyrimidine-5- 

acetic  acid.  6-amino-,  and  6-cliloro-, 

and  its  amide  (Johnson  and  Heyl), 

A.,  i,  59. 
2-Ethyltliiol-6-oxy-l-benzylpyrimidine 

and  its  5-niethyl  derivative  (Johnson 

and  Derby),  A.,  i,  1018. 
2-Ethylthiol-6-oxy-3-benzylpyrimidine 

and       its     5-bromo-      and     5-methyl 

derivatives  (Johnson  and  Derby),  A., 

i,  1018. 
2-Ethylthiolpyriniidine,  5-bromo-6-thio- 

cyano-,  and  6-thioeyano-    (Johnson, 

Storey,  andMcCoLLUM),  A.,  i,  837. 
2-Etliylthiolpyriiiiidiiie  -  5-carboxyl- 

amide,    6-aniino-,  and   its    dibromide 

(AVheeler  and  Johns),  A.,  i,  839. 
2-Etliyltliiolpyrimidiiie-5-carboxylic 

acid,  6-chloro-,  acid  chloride, and  amide 

of   (Wheeler    and   Johns),    A.,    i, 

839. 
2-EthylthioI-6-pyriinidone-3-acetic  acid 

and  its  ethyl    ester  (Wheeler   and 

Liddle),  a.,  i,  693. 
2-Ethylthiol-6-pyrimidone-4-acetic  acid 

and   its    ethyl    ester  (Wheeler   and 

Liddle),  A.,  i,  693. 
Ethyl  tiglyl  ketone    and    its  ^-nitro- 

phenylhydrazone    arid    semicarbazone 

(Blaise  and  Herman),  A.,  i,  596. 


5-Ethyltrimethylenecarbaraide   and    its 

picriitc  (Tafel  nnd  Thomtson),  A.,  i, 
58. 
Ethyltripropylarsonium    iodide    (Dehn 

and  Williams),  A.,  i,  721. 
Ethyl  vinyl  ketone,  reactions  of,  and  its 

diethylacetal  (Mairk),  A.,  i,  247. 
Ethylxanthophanic  acid,  ;5-bromophenyl- 
hydrazone      of      (Liebermann      and 
Lindenbaum),  a.,  i,  549. 
Etna,    fumaroles  of  (Lacroix),    A.,   ii, 
765. 
lavas     of     the     recent     eruption     of 
(Lacroix),  A.,  ii,  766. 
Eucalyptol.     See  Cineol. 
EncalyptuSjOccurrence  of  calcium  oxalate 
in  the  barks  of  the  (Smith),  A.,  ii, 
885. 
absence  of  gum  and  presence  of  a  new 
diglucosido    in    the    kinos    of    the 
(Smith),  A.,  ii,  886. 
Eucalyptus  oils,  estimation  of  cineol  in 
(WiEGAXD  andLEHMANN),  A.,  ii,  233. 
Eugenol,  oxidation  of,  by  the  oxidising 
ferment  of  mushrooms   (Cousin  and 
Herissey),  a.,  i,  727. 
isoEugenol,    synthesis    of    (Behal   and 
TiFFENEAU),  A.,  i,  260. 
oxidation  of  (Cousin  and  Herissey), 
A.,  i,  783. 
Eugenyl  o-  and  'rfi-aminobenzoates  and 
their  acetyl  derivatives,  and  o-  and  ni- 
nitrobenzoates  (Riedel),  A.,  i,  338. 
Eupatorium   Bcbaudianuvi,    sweet   sub- 
stance from  (Rasenack),  A.,  i,  818. 
Euphorbia,  South  African,  phytosterols 
from  the  latex  from  (Cohen),   A.,  i, 
884. 
v^-Euphorbic   acid,   a-    and  ^-^z-Euphor- 
bonic  acids,  <|'-Euphorboresen,  and  4'- 
Euphorbone   (Tschircii  and   Leuch- 
tenberger),  a.,  i,  196. 
Euphorbone   and    its   benzoyl,    ^-nitro- 
benzoyl,        and         bromo-derivatives 
(Emmerling),  a.,  i,  438. 
Europium,  atomic  weight  of  (Jantsch), 

A.,  ii,  282. 
Eutectics    (Rosenhain    and    Tucker), 

A.,  ii,  1038. 
Evaporation   apparatus    under  reduced 

pressure  (Donath),  A.,  ii,  1027. 
Evolution    in    chemistry,    principle    of 

(Kuriloff),  a.,  ii,  477. 
Excretion   of  bromides  by  the   kidney 
(Hale  and  Fishman),  A.,  ii,  611. 
of  cholesterol  by  the  dog  (Doree  and 

Gardner),  A.,  ii,  514. 
of  creatine  and  creatinine  in  health  and 
disease  (van  Hoogenhuyze  and 
Verploegh  ;  Shaffer),  A.,  ii,  971. 
of  creatine  and  creatinine  in  hepatic 
disease  (Mellanby),  A.,  ii,  54. 
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Excretion  of  conjugated  glycuronic  acid 

in  the  bile  (Bial),  A.,  ii,  611. 
of  liexamethylenetetramiue  in  bile  and 

pancreatic  juice  (Crowe),  A.,ii,  -110. 
of   iodine,   comparative  investigations 

on     the,     after     administration    of 

potassium  iodide  and  saiodin(BASCH), 

A.,    ii,    521  ;    (Abderhalden    and 

Kautzsch),  a.,  ii,  611. 
of  nitrogen,  effect  of  ether  anajstliesia 

on  the  (Hawk),  A.,  ii,  410. 
of    nitrogen     in     dogs,    influence    of 

potassium  cyanide  on  tli^  ^Welkek), 

A.,  ii,  411. 
of  sugar,   action  of  various   chemical 

substances  on  the  (Baer  and  Blum), 

A.,  ii,  122. 
of    sugar    in    healthy     men    (ScHON- 

dorff),  a.,  ii,  311. 
of    sulphurous     acid     in     man    after 

administration   of   sodium   sulphite 

and  sulphurous  acid  in  combination 

with    sodium     salt     (Franz     and 

Sonntag),  a.,  ii,  714. 
of  urobilin  in  disease  (Surveyor),  A., 

ii,  1057. 
of  urochrome  in  man  (Dombrowski), 

A.,  ii,  212. 
Expansion    and   electrical    resistance   of 
metals,        relation        between        the 
(Broniewski),  a.,  ii,  147. 
Explosive  crystallisation.  See 

Crystallisation. 

Extraction,  continuous,  with  a  solvent 

of  inconstant    l)oiling    point,    simple 

arrangement  for  (Worner),  A.,  ii,  681. 

Extraction  apparatus  (Kulka),  A.,  ii, 

937. 
new  reflux   condenser  for   (Merkel), 

A.,  ii,  478. 
for  liquids  by  means  of  ether  (Sirkh), 

A.,  i,  533. 
for  extracting  a  solid  and  simultaneously 

filtering   the    solution   so   obtained 

(Record),  A.,  ii,  575. 


F. 

Facoprotein  (Bottazzi  and   Scalinci), 

A.,  ii,   1054. 
Faeces,    estimation    of   fat   in,    by    the 

Kumagawa-Suto    method    (Inaba), 

A.,   ii,  439. 
estimation  of  glycine   in    liuman    (v. 

Oefele),  a.,  ii,  439. 
estimation  of  indole  in  (v.  Moraczkw- 

.ski),  a.,  ii,  441  ;  (Gortkr  and  he 

Graaff),  a.,  ii,  783. 
estimation  of  nitrogenous  metabolism 

))roilucts  in  (SruTZER,  Mekres,  and 

Seidi.er),  a.,  ii,  443. 


Fallow  (Kruger  and  Heinze),  A.,  ii, 

61. 
"  Farine  de  Nette  ''  (Goris  and  Crete), 

A.,  ii,  218. 
Farm  crops.     See  Crops. 
Fat,  production  of,  from  proteins  (BoG- 

danoff),  a.,  ii,  206. 
nature  of  the,  in  normal  and  patho- 
logical human  livers  (Hartley  and 

Mavrogordato),  a.,  ii,  210. 
saponification  of,  by  means  of  hydroxyl- 

amine  (Morelli),  A.,  i,  758. 
influence  of  the  products  of  reaction 

on  the  hydrolysis  of,  by  pancreatic 

juice     (Kalaboukoff     and     Ter- 

roi.ne),  a.,  ii,  1050. 
behaviour  of,  towards  calcium  carbon- 
ate (KtJXKLER  and  Schwedhelm), 

A.,  i,  494. 
catalytic  reduction  of  (PAALand  Roth), 

A.,  i,  599. 
digestion  of  (Levites),  A.,  ii,  960. 
absorption  of,  from  intestinal  loops  in 

dogs  (Plant),  A.,  ii,  1050. 
isolation  of  cholesterol  from  (Salkow- 

.sKi),  A.,  i,  980. 
percentage  of  ii'on  in  (Glikin),  A.,  ii, 

407. 
rancid,  certain  volatile  and  non-volatile 

compounds  formed  in  (Scala),  A., 

i,  387. 
in  milk.     See  under  Milk, 
the  ethyl  ester  value  of  (Hanus  and 

Stekl),  a.,  ii,  641. 
determination    of    the    saponification 

number  of  (Mastbaum),  A.,  ii,  439. 
estimation    of   (Bogdanoff),    A.,   ii, 

206. 
flask  for  the  estimation  of  (Dubois), 

A.,  ii,  641. 
estimation  of,  in  cocoa  (Kreutz),  A., 

ii,  641. 
estimation  of,  in  freces  and  food-stuffs 

by    the     Kumagawa-Suto     method 

(Inaba),  a.,  ii,   439. 
and  unsaponifiable  matter,  estimation 

of,  in  tissues  (KuMAGAWAandSuTO), 

A.,    ii,    331  ;  (Berntror),    A.,    ii, 

544. 
estimation    of,    in    milk.      See    under 

Milk. 
See  also  Ochot'O  fat. 
FeMing's    solution,    reduction    of,    to 

metallic    copper    (Neogi),    A.,    ii, 

848. 
flic  keeiiing  power  of,  and  the  estima- 
tion   of    reducing    sugars    with    it 

(Watts    and    Temtanv),    A.,    ii, 

137. 
Felspar,  soda,  existeiieo  of  a  monoclinic, 
isomorphous  with  ortiioelase  (I?ARlilER 
and  Pro.st),  A.,  ii,  863. 
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apoTenchajie,    amino-,    constitution    of 
(BofVEAi'LT  and  Levai.lois),  A.,  i, 
194. 
Fenchene,    synthesis  of,   from  nopinoue 

(Wallace),  A.,  i,  997. 
dl-Tenchene  and   its  dibromide   (AVal- 

LACH  and  Yivck),  A.,  i,  811. 
ajyoFenchene,    constitution   of,    and   its 
hydroc!iIoride(BouvEAULTandLEyAL- 
Lois),  A.,  i,  193. 
woFenchocamplioric  acid  and  its  silver 
salt   ("Wallach   and  Vivck),    A.,    i, 
811. 
Fenchone,    establishment    of   the    con- 
stitutional formula  of  (Bofveault 
and  Leyallois),  A.,  i,  193. 
comparison  of,  with  a-methylcamphor 

(Glover),  T.,  1285;  P.,  151. 
separation   of,   from  camphor  (Semm- 
ler),  a.,  i,  37. 
MoFenchone   and  its   oxime    and  semi- 
carbazone  and  bromo-derivative  (Wal- 
lach and  Vivck),  A.,  i,  811. 
isoTenchyl  phenylcarbamate  (Wallace 

and  Vivck),  A.,  i,  811. 
Fermentation,  studies  in  (Slator),  T., 
217  ;  P.,   11. 
the  phenomena  of,  from  the  catalytic 
point    of    view    (Schade),    A.,'    i, 
136. 
part  played  by  Bacteria  in  the  forma- 
tion   of     higher     alcohols     during 
(Prixgsheim),  a.,  ii,   723. 
consumption   of  malic   acid  in   (JIes- 

trezat),  a.,  ii,  723. 
acetic,     formation     of    aldehydes    or 
ketones  during  (Farxsteiner),  A., 
i,  318. 
alcoholic,  the  mechanism  of  (Slator), 
T.,  217;  P.,  11. 
proof,  by  means  of  the  chromogram 
method,    that  hydrogenase  takes 
an  active  part  in  (Gruss),  A.,  i, 
491. 
constitution   of  aqueous    solutions, 
and    the    influence    of    salts    on 
(Vandevelde),  a.,  ii,  216. 
role  of  reductase  in  (Palladin),  A., 

i,  589. 
formation  of  acetaldehyde  in  (Tril- 
LAT  ;  Kayseh  and  Demolon),  A., 
i,  317. 
production   of  succinic  acid  during 
(Ehrlich),  a.,  ii,  416. 
butyric  acid  (Buchner  and  Meisen- 

heimer),  a.,  ii,  525. 
cell-free,   occurrence  of  formaldehyde 

in  (Lebedeff),  A.,  i,  747. 
lactic  acid,   action  of  small  quantities 
of  metals  on  (Richet),  A.,  ii,  880. 
Fennentation  processes,  graphic  method 
of  registering  (Fo.V),  A.,  i,  746. 


Fermented     liquids    containing    other 

fixed   and    A'olatile   acids,    method   of 

estimating   succinic    acid    in    (Pozzi- 

KscoTi,  A.,   ii,  093. 

Ferments.     See  Enzymes. 

Ferns,    transitory  presence  of  hydrogen 

cyanide  in  (Greshoff),  A.,  ii,  725. 
Ferrimalonic    acid,    complex    salts    of 

(Mat.^ui),  a.,  i,  853. 
Ferrinitrososulphides    (Cambi),   A.,    ii, 

852. 
Ferripyrophosphoric   acid  and  its  salts 

(Pascal),  A.,  ii,  193. 
Ferrisalicylic   acids   and    their  bromo- 
derivative    and    their    esters    (Hopf- 
gartxer),  a.,  i,  891. 
Ferro-alloys,     production    of    (Green- 
wood), T.,   1496;  P.,   189. 
estimation  of  carbon  in,  by  means  of 
an  electric  furnace  (Johnson),    A., 
ii,   630. 
Ferrochrome  with  high  carbon  content, 
assay     of     (Caffix     and     Dhuiqt-e- 
Mayer),  a.,  ii,  538. 
Ferro-compounds,  new  method  of  attack- 
ing (Nicolardot),  a.,  ii,  1074. 
Ferro-magnetic  substances,  specific  heat 
and  molecular  magnetic  field  of  (Weiss 
and  Beck),  A.,  ii,  659. 
Ferronitrosulphides  (Bellucci  and  de 
Cesaris),  a.,  ii,  499. 
probable  constitutional  formulae  of  the 
(Bellucci  and  de  Cesaris),  A.,  ii, 
593. 
See  also  Roussin's  salts. 
Ferropyrophosphates   (Pascal),    A.,  ii, 
193. 
reducing  power   of  (Pascal),   A.,  ii, 
500. 
Ferro-silicon,  chemical  behaviour  of  high 
percentage  (Haas),  A.,  ii,  110. 
new    method     of    attacking    (NicoL- 
ardot),  a.,  ii,  1074. 
Ferro -vanadium,    simultaneous  volume- 
tric estimation  of  iron  and  vanadium 
in  (Warynski  and  Mdivaxi),  A.,  ii, 
736. 
Fertilisers.     See  Manures. 
Fever,  xanthine  as  a  cause  of  (Mandel), 

A.,  ii,  54. 
Fibyin,  influence  of  the  reaction  of  blood- 
plasma  on  the  formation  of  (Patein), 
A.,  ii,  605. 
the  swelling  of  (Flscker),  A.,  i,  929. 
Fichtelite     from     Borkovic,      Bohemia 

(Plzak  and  Rosicky),  A.,  ii,  395. 
Filter  for  filtering  solutions  of  definite 
concentration  at  a  temperature  either 
above  or  below  that  of  the  surrounding 
medium  (Levites),  A.,  ii,  576. 
Filters,  relative  efficiency  of  (Bulloch, 
CiiAW.  and  Atkin),  A.,  ii,  314. 
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Filters,  grain  of,  and  growth  of  bacteria 
through  them  (Craw),  A.,  ii;  314. 
See  also  Ultra-filters. 
Filtration  apparatus  (Wislicenus),  A., 

ii,  576. 
Fish    muscle,   hydrolysis  of  (Osborne 

and  Heyl),   A.,  ii,   1055. 
Fishes,  gastric  digestion  in  (van  Her- 
werden),  A.,  ii,  872. 
toxicity  of  silver  salts  to  (Pigorini), 

A.,  ii,  412. 
brain  of.     See  Brain, 
selachian,  pancreatic  diabetes  in  (DiA- 
maee),  a.,  ii,  519. 
Flame,  Bunsen.     See  Bunsen  flame. 
Flame  reactions  and  colorations,  simple 
gas   burner   contrivance    for   showing 
(Thorner),  a.,  ii,  341. 
Flames  of  various  kinds,  spectroscopic 
study  of  (Hemsalech  and  de  Wat- 
teville),  a.,  ii,  336. 
coloured,     apparatus     for     producing 
(Goldschmidt),  a.,  ii,  787. 
Flavanthren,     reduction     products     of 
(Scholl     and     Neovius)     A.,     i, 
740. 
products    of    reduction    of,    and    the 
relation   between  thdr   colour   and 
constitution  (Scroll  and  Holdek- 
mann),  a.,  i,  696. 
Flavanthrine     and     its    hydrate    and 
Flavanthrinol  (Scholl  and  Holper- 
mann),  a.,  i,  696. 
Flavanthrinol     hydrate     (Scholl    and 

Neovius),  a.,  i,  740. 
Flavone   group   (Tambor),   A.,   i,   350, 

358. 
Flesh,  inosite  in  (Rosenberger),  A.,  ii, 

1055. 
Flour,  wheat,  detection  of  rice  starch  in 

(Peltrisot),  a.,  ii,  236. 
Flowers,  indole  in  (Weehitizen),  A.,  ii, 

1065. 
Fluidity  and  viscosity  (Bingham),  A., 

ii,  1017. 
Fluoran,  quinonoid  ester  salts  of,  and 
yw-'/Zchloro-  (Green  and  King),  A., 
i,  1003. 
Fluorene,    hydrogenation   of    (Schmidt 
and  Mezger),  A.,  i,  16. 
oxidation  of  (Law  and  Peukin).  T., 

1637;  P.,  195. 
condensation  of,    with   alkyl    nitrites 
and  nitrates  by  means  of  potassium 
cthoxide  (Wislicenus  and  Wald- 
MULLEit),  A.,  i,  973. 
.sodium  derivative  of  (Weiss(!KI!1!Ku), 

A.,  i,  873. 
;)crhydride   (Schmidt  and   Mezger), 
A.,  i,  17;  (Spiegel),  A.,  i,  331. 
Fluorene,    2-araino-,    ami    its    reactions 
(Au.STiN),  T.,  1765  ;  P.,  200. 


Fluorene,  9-amino-,   and  its  isonieride, 
and  their  derivatives  (Schmidt  and 
Stutzel),  a.,  i,  415. 
9-bromo-9-nitro-,  9-niti-o-,  and    9-zso- 
nitro-,  and  its  metallic  salts  (Wisli- 
cenus and  Waldmuller),  A.,  i, 
973. 
Fluorene    series    (Daufkesne),    A.,   i, 
164. 

N-a 
Fluorene-  |       -naphthacridine,  prepara- 
CH-;8 
tion  of  (Austin),  T.,  1766  ;_P.,  200. 
Fluorenone,    3-nitro-,    and    its    oxime 

(Schmidt  and  SiiLL),  A.,  i,  997. 
Fluorenonedicarboxylic  acid,  esters  and 

ester-salts  of  (Lux),  A.,  i,  873. 
Fluorenoneoxime      (Wislicenus      and 

Waldmuller),  A.,  i,  973. 
Fluorescein,  the  chromogen  of  (Kehr- 

MANN  and  Dengler),  A.,  i,  1002. 
Fluorescence  and  chemical  constitution 
(Kauffmann),  a.,  ii,  5. 
and  colour,  relation  of,  to  constitution 
(Silberrad  and  Roy),  P.,  204. 
of  organic  substances  (v.  Liebk;), 
A.,  i,  445. 
luminescence,  and  chemical  constitu- 
tion (Hantzsch),  a.,  ii,  446. 
and     photo-electric     sensitiveness     of 
organic     substances     (Stark     and 
Steubing),  a.,  ii,  746. 
change    of    the   colour    of,    with    the 
solvent  (Ley  and  v.  Engelhardt), 
A.,  ii,  746. 
ultra-violet,  of  cj'clic  compounds  (Ley 

and  v.  Engelhardt),  A.,  ii,  911. 
of   organic    compounds   (Stark    and 

Steubing),  A.,  ii,  911. 
of  platinocyanides  (Levy),  T.,  1446; 
P.,  178. 
Fluorescent   substances,  action   of,    on 
enzymes  (.Tamada  and  Jodlbauer  ; 
Zeller    and    Jodlbauer),    A.,    i, 
239. 
action   of,   in  yeast  and  yeast  press 
juice  (v.    Taim'Einer,  Kurzmann, 
and  Locher),  A.,  i,  239. 
Fluorides.     See  under  Fluorine. 
Fluorine    in    wines    (Carles),    A.,    ii, 
318. 
compounds,    detection    of,    in    wines 

(Vandam),  a.,  ii,  63,  775. 
Fluorides,    inliibiting    action    of,    on 
lipase,  and  test  for,  in  food  products 
(Amuekg  and  Lokvkniiaut),  A.,  i, 
235. 
Hydrofluorides  of  some  organic  bases 
(Weinland  and  Reischlk),  A.,  i, 
971. 
Hydrofluosilicic    acid,   estimation   of 
(HoNK!),  A.,  ii,  65. 
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Fluorine,  estimation  of  small  amounts 

of  (Steigeii),  a.,  ii,  426. 
See  also  Halogens. 
Fluoro-compounds,     organic,     heat     of 

formation     of    (Swakts),     A.,     ii, 

354. 
See  also  under  the  parent  Substance. 
9-Fluorylcarbamide    and     s-9-Fluoryl- 
phenylcarbamide       (Schmidt       and 
Stutzel),  a.,  i,  415. 
Fongisterol  and  its  acetate,  and  ergosterol 

(Taxket),  a.,  i,  637. 
Food,    preserved,    corrosion    of    tinned 
containers  by  acids  and  by  the  con- 
tents (Lehmaxx),  a.,  ii,  389. 
Foods,   aspartic   and   glutamic  acids  as 

(AxDRLiK    and    Velich),    A.,    ii, 

807. 
cyanogenetic    glucosides    in    (Hexry 

and  Auld),  A.,  ii,  619. 
phosphorus  in  certain  (Heubner  and 

Reeb),  a.,  ii,  1052. 
detection  of  boric  acid  in  (Mannich 

and  Priess),  A.,  ii,  429. 
detection  of  boric  acid  in,  by  means 

of  turmeric  paper  (Lavalle),   A., 

ii,  1896. 
detection  and  estimation  of  boric  acid, 

benzoic  acid,  and   salicylic  acid  in 

(v.  Geneusich),  a.,  ii,  906. 
detection  of  formic  acid  in  (Woodman 

and  Burwell),  A.,  ii,  639. 
detection   of   "saccharin"  and   other 

artificial    sweetening    materials    in 

(BiAXciii  and    Di  "Nola"),    A.,    ii, 

1079. 
estimation   of  fat  in,  by  the   Kuma- 

gawa-Suto  method  (Inaba),  A.,  ii, 

439. 
estimation  of  malic  acid  in  (Cowles), 

A.,  ii,  904. 
modification  of  Kjeldahl's  process  for 

estimating  nitrogen  in  (Corradi), 

A.,  ii,  130. 
estimation     of    phosphoric     acid     in 

(WoRNER),  A.,  ii,  732. 
estimation     of    sulphurous     acid     in 

(Pad^),  a.,  ii,  893. 
rapid  esti mation  of  water  in(Tii orner)  , 

A.,  ii,  222. 
Formaldehyde    {formalin),   preparation 

of  (Orloff),  A.,  i,  77,  761. 
formation    of,    from    methyl    alcohol 

(Orloff),  A.,  i,  77. 
formation   of,    in   solutions   of    sugar 

(Ramsay),  A.,  ii,  994. 
occurrence  of,  in  cell-free  fermentation 

(Lebedeff),  a.,  i,  747. 
simple    reaction    for     producing     the 

vapour  of  (Carteret),  A.,  i,  393. 
constitution   of   aq^ueous   solutions   of 

(Del^pine),  a.,  i,  393. 


Formaldehyde,  aniline,  and  sodium  hypo- 

sulpliite,    interaction    of    (Gesell- 

schaft  FiJR  Che.miscue  Industrie 

IN  Basel),  A.,  i,  151. 

action     of,     on    secondary    aromatic 

amines  (v.  Braun),  A.,  i,  684. 
rongalite  and  bases  (BiNZ  and  Isaac), 

A.,  i,  940. 
action  of,  on  starch  (Reich ard).  A., 

i,  606. 
action  of  zinc  carbonate  on   solutions 

of  (Lob),  a.,  i,  715. 
action  of  zinc  dust  and  iron  on  solu- 
tions of  (Lob),  a.,  i,  764. 
solid  polymerides  of  (Auerbach  and 

Barschall),  a.,  i,  131. 
sodium     hyposulphite,    so-called    (v. 

Meyer),  A.,  i,  132. 
hyposulphite   compound,    analysis   of 

(Greaves),  A.,  ii,  741. 
reactions  of  (Reychler),  A.,  i,   130; 

(Todtenhaupt),  a.,  i,  940. 
detection  of  (v.   Fillinge:0,  A.,  ii, 

902. 
colour  test  for  (Golodetz),  A.,  ii,  330. 
See  also  Paraformaldehyde. 
Formaldehyde-lactose  (Rosenberg),  A., 

i,  320. 
Formaldehydephenylhydrazone,     uitro- 
cyano-  (Steinkopf  and  Bohrmann), 
A.,  i,  327. 
Formaldehydesulphoxylic     acid.       See 

Rongalitic  acid. 
Formaldehydesulphoxylic    acid,    salts, 
preparation  of  (Badische  Anilin- 
&  Soda-Fabrik),  a.,  i,  605. 
sodium  salt.     See  Rongalite. 
zinc    basic     salt,    sparingly    soluble, 
preparation  of  (Farbwep.ke  vorm. 
Meister,  Lucius,  &  Bruning),  A., 
i,  133. 
Formaldibenzyl    disulphoxide    (Fromm 

and  Caupp),  A.,  i,  970. 
Formalin.     See  Formaldehyde. 
Formazylacrylic  acid  and  its  salts  and 
ethyl  ester  (Hen RICH  and  Thomas), 
A.,i,  114. 
Formic    acid,    quantity    of,    in    honey 
(Farnsteiner),  a.,  ii,  639. 
preparation    of  concentrated    (Chem- 
iscHE  Fabrik  Gri;nau,Landshoff, 
&  Meyer),  A.,i,  598. 
and  acetic  acid,  rates  of  distillation  of 

(Richmond),  A.,  i,  754. 
fermentation   of,  by  Proteus  vulgaris 
(Franzen  and  Braun),  A.,  ii,  215. 
detection  of  (Fenton  and  Sisson),  A., 

i,  243. 
test  for,  in  glacial  acetic  acid  (Ost  and 

Klein),  A.,  ii,  90-3. 
detection  of,  in  foods  (Woodman  and 
Burwell),  A.,  ii,  639. 
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Formic    acid,    detection    of,    in    honey 

(Mrkl\  a.,  ii,  991. 
Formic  acid,  calcium  salt,  behaviour  of, 
in  the  organism  (Bonanni),  A.,  ii, 
213. 
complex    chromium   salts   (Werner, 
JovANOViTS,      AscHKiNASY,      and 
Posselt),  a.,  i,  935. 
Formic  acid,  benzyl  ester  (Bacon),  A., 
i,  815. 
ethyl  ester,  saponification  of,  by  water 
in  yiiesenceofacids  as  catalytic  agents 
(Lapwoktu),  P.,  100. 
Formyl-Miistidine  (Fischer  and  Cone), 

A.,  i,  1005. 
iV-Formylpropionamide  (Einhorn),  A., 

i,  609. 
Formyl-/-tyrosine    methyl     and    ethyl 

carbonates  (Fischer),  A.,  i,  887. 
Fractional  distillation.     See  under  Dis- 
tillation. 
Fractionating    column    (Habermann), 

A.,  ii,  17. 
Frankincense,  oil  of  (Haensel),  A.,  i, 

665. 
Freezing  of  hydrosols  (Bobertag,  Feist, 

and  Fischeh),  A.,  i,  1024. 
Freezing  point  and  boiling;  point  of  con- 
centrated aqueous  solutions  and  the 
question   of  the   hydration   of    the 
solute  (Johnston),  A.,  ii,  661. 
of  mixtures,  a[iparatus  for  determining 

(Scheuer),  a.,  ii,  928. 
in  physiologi'^al  fluids,  analysis  of  the 
lowering   of  the  (Tf.zneb),   A.,    ii, 
16;    (Tezner  and   Roska),   A.,  ii, 
810. 
apparatus     for     determining     (Dek- 

huyzen),  a.,  ii,  661. 
determinations.     See  also  Cryometric 
and  Cryosco]iic  measurements. 
Freezing   point   curves   of  mixtures   of 
naphthalene     and    phenol    (Yama- 
MOTo),  A.,  ii,  928. 
and   molting  point   curves   of  binary 
systems  when  the  solid  phase  is  a 
mixture  (anior]ihous   solid  solution 
or  mixed  crystal.^)  of  the  two  com- 
ponents (VAN  Laar),  a.,  ii,  808. 
Freezing  point  diagrams  of  the  binary 
.system.'*,  jilatinum — arsenic,  and  bis- 
muth— arsenic  (Friedrich  and  Le- 
Roux),  A.,  ii,  300. 
of  metallic  sulphides  and  their  mix- 
tures (Friedrich  and  Sohoen),  A., 
ii,  281. 
Freezing    point    surfaces    of    the    sys- 
tini,  chlMiiilifiiziiii',  naphthalene,  and 
).hon()l  (IIiiti'itK),  A.,  ii,  928. 
Friedel  and  Crafts'  reaction  (Boeskken), 
A.,  i,  189;  (Heller  and  SchClke), 
A.,i,  994. 


Friedel  and  Crafts' reaction,  new  catalytic 
effect  of  aluminium  chloride  in  the 
(Bodtker),  a.,  i,  621. 
formation  of  mixtures  of  isomerides  of 
constant  melting  point  in  (Perrier 
and  Caille),  A.,  i,  349. 
reciprocal  displacement  of  hydrocarbon 
groups  in  (Duval),  A.,  i,  277. 
Frogs,  influence  of  temperature  on  motor 
and  sensory  nerves  of  (Hafemann), 
A.,  ii,  513. 
action  of  alcohols   and   of   wines    on 

(Nazari),  a.,  ii,  973. 
action    of    caffeine    on    (Jacobj    and 

Golowinski),  a.,  ii,  1061. 
glycogen       in,       during       inanition 

(PFLflGER).  A.,  ii,  52. 
respiratory  metabolism  of  the  isolated 
spinal  cord  of  (Winterstein),  A., 
ii,  509. 
urinary  secretion  in  (CuLLis),  A.,  ii, 

518. 
heart.     See  under  Heart. 
Is'idnej'.     See  Kidney, 
muscle.     See  Muscle, 
sartorius,    refractory    period    of    the 

(Bazett),  a.,  ii,  308. 
skin,  the  permeability  of  (Bayliss), 

A.,  ii,  712. 
spawn,  glycogen  of  (Haensel),  A.,  ii, 
769. 
Fructosazine      See  Ltevulosazine. 
f/-Fructose.     See  LkvuIosc. 
Fruit,    the     catalytic     and     hydrolytic 
enzymes  acting  during  the  process  of 
ripening  of  (Tallarico),  A.,  ii,  724. 
nitrates  in  (Richardson),  A.,  ii,  208. 
Fruits,  tropical,   ra]iid  change   in  com- 
position of,  during  ripening  (Geer- 
Lins),  A.,  ii,  977. 
detection   and   estimation    of  benzoic 
acid  in  (Reeo),  A.,  ii,  74. 
Fulgides,    crystallography   of   the    (To- 
BiiRFFY),  A.,  i,  735. 
phototropy  of  (Stobbe),  A.,  ii,  339. 
Fulminic  acid,  merciirv  salt,  constitution 
of,  and  the  action  of  mercury  diethyl 
on  (Grigorowitsch),  A.,  i,  251. 
Fulvenes,  acyclic  (Staudinger),  A.,  i, 

411. 
Fumaric  acid,  alkaloidal  salts,  and  their 
ojitical  activity  (Hilditch),  T.,  704  ; 
P.,  61. 
Fumaric     acid,    triphcnylmetbyl    ester 

(Anschutz),  a.,  i,  331. 
Fumaroles   of  Ema  and  "Vesuvius  (La- 

citoix),  A.,  ii,  765. 
Fungi,  influence  of  the  chemical  con- 
stiiution  of  tlie  nitrogenous  nutri- 
ment on  the  fermentative  action  and 
growth  of  certain  (Pringsheim),  A., 
ii,  316. 
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Fungi,  foi-mation  of  fusel  oil  by  certain 
(Pringsheim),  a.,  ii,  316. 

de-amidisingeuzymesof(PRiyGSHElM), 
A.,  ii,  773. 

higher,  chemistry  of  the  (Zellner), 
A.,  ii,  216. 
Funnel,  boat    (Stoltzeneerg),   A.,  ii, 
1071. 

turbine,  for  mi.King  solutions  (G.\'\vA- 
LOWSKi),  A.,  ii,  939. 
Furan,  hydrogenation  of  (Boueguignon), 

A.,  i,  2S0. 
Furfur  aldehyde,  diacetate  from  (Law), 

A.,  i,  321. 
Furfuroylacetic    acid    {pyronmcfilacetic 

acid),  ethyl  ester,  reactions  of  (Torrey 

and  Zaxetti),  A.,  i,  840. 
Furfurylidenepyruvic  acid,  iodo-Iactone 

from  (Bougault),  A.,  i,  539. 
Furnace  gases,  apparatus  for  the  autom- 
atic analysis  of  (Keaxe  and  Burrows), 

A.,  ii,  735. 
Furoin,     alkylation     of    (Irvine     and 

McXicoLL),  T.,  1608  ;  P.,  192. 
Furoxan,  constitution  of  (Wielaxd  and 

Semper),  A.,  i,  108. 
Furoxandicarboxylic   acid,  ethyl  ester, 

and     its     reactions     (Wielaxd     and 

Gmelix),  a.,  i,  1013. 
3-Furyl-5-pyrazo]one    and    its    picrate, 

acetyl,     benzyl  idene,      and      phenyl- 

carbamide    derivatives    (Torrey    and 

Zaxetti),  A.,  i,  840. 
Fusel  oil,  formation  of,  by  certain  fungi 
(Prixgsheim),  a.,  ii,  316. 

formation,  the  depression  of  (Prings- 
heim), A.,  ii,  723. 
Fusion   surfaces.      See    Freezing   point 

surfaces. 


G. 

Gabbronitic  rocks  from  Neurode,  Silesia, 
analyses  of  (Taxnhauser),  A.,  ii,  1047. 
Gadolinium  fluoride  (Popovici),  A.,  ii, 
283. 
sulphide  (Erdmaxx  and  Wirth),  A., 
ii,  695. 
Galactose,  behaviour  of,  towards  dilute 
sodium   hydroxide   (Meisenheimer), 
A.,  i,  319. 
Galactoseo-  and  -Tn-nitrophenylhydraz- 

one  (Reclaire),  A.,  i,  1014. 
Galenical  preparations  made  from  leaves 
and     from     other    parts     of    plants, 
reaction        distinguishing        between 
(RiCHAiTD  and  Bidot),  A.,  ii,  444. 
Gallic    acid,    electrolytic    oxidation    of 
(A.    G.    and   F.    M.    Perkix),    T., 
1186  ;  P.,  149. 
action  of  reducing  agents  on  (Gardner 
and  HoDGSOX),  P.,  272. 


Gallocarboxylic    acid    mono-    and    tri- 

metlijd  c-tluTs  (Fei.st),  A.,  i,  102. 
Gallocyanin,    preparation   of    a   deriva- 
tive of  (Farrexfabrikex  vorm.  F. 
Bayer  &  Co.),  A.,  i,  1001. 
Gallocyanin  dyes,  condensation  of,  with 
amino-compounds  (Graxdmougix  and 
Bodmer),  a.,  i,  572. 
Gallotannic       acid,       constitution     of 

(Lloyd),  A.,  i,  347. 
;;-Galloyloxybenzoic  acid  (Fischer),  A., 

i,  893. 
Gas,     modified     form     of     Saint-Claire 
Deville's  apparatus  for  the  continu- 
ous production  of  (Grignard),  A., 
ii,  827. 
generated  from  aluminium  electrodes 
(v.  Htrsch  and  Soddy),  A.,  ii,  12  ; 
(v.  HiRSCH),  A.,  ii,  925. 
measurement      of      a      homogeneous 
chemical  change  in  a  (Clarke  and 
Chapman),  T.,  1638  ;  P.,  190. 
high    pressure,    simple    regulator   for 

(Le  Rossigxol),  a.,  ii,  827. 
illuminating,  estimation  of  benzene  in 
(DEXXisand  McCarthy),  A.,  ii,  435, 
coal.     See  Coal  gas. 
Gas  analysis  (Anema  and  van  Devex- 
ter),  a.,  ii,  221  ;  (Wuite),  A.,  ii, 
891. 
problems  of  (Anema  and  vax  Devex- 
ter),   a.,    ii,   221  ;    (de  Yoldere 
andDE  Smet),  A.,  ii,  425. 
apparatus,  new  (Ross  and  Leather), 
A.,  ii,  626. 
accurate    form    of,    for    commercial 
and   other   purposes    (BoxE   and 
Wheeler),  A.,  ii,  221. 
Hempel's,     improvements     in     (de 
Voldere).  a.,  ii,  61. 
technical,  estimation  of  hydrogen  in 
(Hauser),  a.,  ii,  425. 
Gas  burettes.     See  Burettes. 
Gas    burner    contrivance,    simple,    for 
showing   flame   reactions,  combustion 
phenomena,     and     flame     colorations 
(Thorxer),  a.,  ii,  341. 
Gas  current  pressure  regulator  (Johx- 

sox  and  Buck),  A.,  ii,  270. 
Gas     generating     apparatus,     Erper's 
(Gi'TMANx),  a.,  ii,  826. 
for  analytical  purposes  (MiJLLEK),  A., 
ii,  129. 
Gas  laws,  simple  demonstrations  of  the 

(Dehx),  a.,  ii,  355. 
Gas-pipette,     compound     (Fleissxer), 

a.,  ii,  891. 
Gas  thermometer.     See  under  Thermo- 
chemistry. 
Gas  volumes,  new  instrument  for  reduc- 
ing, to  standard  conditions  (Davis), 
A.,  ii,  666. 
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Gaseous  mixtures,  influence  of  the  silent 
discharge  on  explosive  (Fass- 
bendeb),  a.,  ii,  561. 

conductivity  of,  at  the  moment  of 
explosion  (de  Muynck),  A.,  ii, 
345. 

detection  of  ozone,  nitrogen  peroxide, 
and  hydrogen  peroxide  in  (Reiser 
and  McMaster),  A. ,  ii,  222. 

estimation     of     arsenic     hydride     in 
(Reckleben  and  Lockemann),  A. , 
ii,  224. 
Gaseous    reactions    which     are    photo- 

chemically  sensitised  (Weigert),  A., 

ii,  5. 
Gaseous  substances,  velocity  of  absorp- 
tion of,  by  solid  substances  (Hantzsch 

and  Wiegner),  A.,  ii,  158, 
Gases   subjected  to  the  action  of  spark 
discharge     or     arc     light,     certain 
phenomena  in  (v.   Traubenbeug), 
A.,  ii,  1012. 

extraction  of,  contained  in  metals 
(Boudouard),  a.,  ii,  109. 

dielectric  constants  of,  at  liigh  pres- 
sures (Tangl),  a.,  ii,  558. 

inflammation  of,  at  the  end  of  a 
metallic  rod  (Meunier),  A.,  ii,  276. 

combustion  of,  by  incandescence  in 
presence  of  oxidisable  and  of  non- 
combustible  substances  (Meunier), 
A.,  ii,  376. 

action  of  alkali  salts  of  a  fixed  base  on 
the  combustion  of  (Dautriciie),  A., 
ii,  275. 

wliich  are  in  a  state  of  motion,  reaction 
velocity  in  (Bodenstein  and  Wol- 
ga.st),  a.,  ii,  162;  (Lancmuir), 
A.,  ii,  1020. 

arrangement  for  liquefying  and  dis- 
tilling easily  condensible  (v. 
Baijtal),  a.,  ii,  929. 

use  of  sodium  as  a  desiccating  agent 
for  (Matignon),  A.,  ii,  377. 

in  liquids,  cryoscojnc  investigations  on 
solutions  of  (Falciola),  A.,ii,  1015. 

condensation  nuclei  produced  by  cool- 
ing, to  low  temperatures  (Owen 
and  Hughes),  A.,  ii,  565. 

absorption  of,  by  rubber  tubing 
(Ditmar),  a.,  ii,  159. 

influence  of  colloids  on  the  absorption 
of  (Findlay  and  Haubv),  A.,  ii, 
1024. 

occluded  in  steels  (Belloc),  A.,  ii, 
108. 

occluded  in  a  special  nickel  steel 
(Belloo),  a.,  ii,  852. 

inactive,  percentage  of,  in  the  atmo- 
sphere ;  a  correction  (Ramsay),  A., 
ii,  688. 

ionised  (Blanc),  A.,  ii,  753. 


Gases,    high    percentage,     analysis    of 
(Fbanzen),  a.,  ii,  425. 
monatomic,     electric      discharge      in 
(Soddy  and  Mackenzie),   A.,    ii, 
151. 
poisonous,  absorption    of,  by  the   re- 
spiratory tract  (Lehmann,  Wiener, 
WiLLKE,  and  Yamada),  A.,  ii,  771. 
rare,  presence  of,  in  the  atmosphere  at 
diff'erent  heights  (Teisserenc  dk 
Bort),  a.,  ii,  763. 
of  thermal    waters    (MouREU   and 
Biquard),  a.,  ii,  277. 
produced   in  the  alimentary  canal  of 
goats  (Boycott  and  Damant),  A., 
ii,  122. 
Gastric  digestion.     See  Digestion, 
juice  in  children,  chemical  composition 
of  (Sommerfeld),  a.,  ii,  403. 
action   of  alkalis   on    the    protein - 
ferment  of  (Tichomiroff),  A.,  ii, 
404. 
the  Leo  process  for  the  estimation 
of   acidity   of    the   monometallic 
phosphates  in  (Barberio),  A.,  ii, 
532. 
secretion,    influence    of    bromine    on 
(Togami),  a.,  ii,  872. 
action  of  therapeutic  agents  on  the 
(Feigl),  a.,  ii,  311. 
Gedrite  from  Canada  (Evans  and  Ban- 
croft), A.,  ii,  604. 
Gelatin,    physical   modifications    of,    in 
presence    of    electrolytes  and   non- 
electrolytes   (Larguier  des   Ban- 
pels),  A.,  i,  233. 
tanning  of  (Abegg  and  v.Sciiroeder), 

A.,  i,  233. 
jdienomena    of    the    "precipitation" 
and  "  insolubilisation  "  of  (A.  and 
L.  LuMii3RE  and  Seyewetz),  A.,  i, 
710. 
Gelatins,  estimation  of  sulphurous  acid 

in  (Padi;;),  A.,  ii,  893. 
Gelatin   jellies,    dilfusion    of   albumin 

into  (M(iM,nAUsKN),  A.,  ii,  670. 
Gelatin  solutions,  behaviour  of,  towards 
naphtliols   or   mixtures   of  naphtliols 
with     formaideliyde    (Weinschenk), 
A.,  i,  377. 
Gelatinisation,  the  process  of  (Levites), 

A.,  ii,  ICl,  204,  476. 
Gelatose    as    colloid    producer    (Liesk- 

cANfj),  A.,  ii,  476. 
Gelatoses(SKi!AUi'andHuMMELBERGEK), 

A.,i,  711. 
(•//(•/oGeranic  acids  and  their  anilides. 
a7id  their  conversion  into  citrals 
(Mi:i;mn(!),  A.,  i,  653. 
Geranic  series,  meclianism  of  the  ring 
formations  in  the  (TiFFENEAU),  A.,  i, 
500. 
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Geranyl    benzoate    and    methyl    etlier 

(Bacon),  A.,  i,  815. 
Germanium      silver      sulphide.         See 

Argyrodite. 
Gland,  digestive,  of  the  crawfish  (Brad- 
ley), A.,  ii,  405. 
lymph,  spleen,  and  thymus,  occurrence 
of      choline     in     (Schwakz     and 
Lederer),  a.,  ii,  968. 
thymus,  nucleic  acid  of.     See  Nucleic 
acids, 
thymamine  from  the  (Nelson),  A., 
i,  1030. 
thyroid,   relationship   of   the,   to  the 
physiological  action  of  adrenaline 
(Pick  and  Pineles),  A.,  ii,  87.5. 
choline,  the  depressor  substance  in 
the  (v.  FtJRTH  and  Schwakz),  A., 
ii,  968. 
Glands,  physiology  of  the  (Haas),  A.,  ii, 
874.. 
See  also  Suprarenal. 
Glass,  violet  coloration  produced  in,  by 
the  influence  of  light  (Maschhaupt), 
A.,  ii,  1003. 
deposition     of     copper     mirrors     on 

(Neogi),  a.,  ii,  848. 
colourless,  some  eftects  of  sunlight  on 

(Gortner),  a.,  ii,  183. 
dark-coloured,       production       of      a 

(Sackur),  a.,  ii,  1036. 
silicate,  action  of  phosphoric  acid  on 
(Hi'TTXER),  A.,  ii,  838. 
Glass  thermostats.     See  under  Thermo- 

cliemistry. 
Glaucohydroellagic       acid       (Nieren- 

stein),  A.,  i,  548. 
Glaucophyllins      (Willstatter      and 

Pfannenstiel),  A.,  i,  198. 
Gliadin  from  rye,  hydrolysis  of  (Osborne 
and  Clapp),  A.,  i,  115. 
estimation   of  (Mathewson),   A.,   ii, 

443. 
polariseopic  method  for  the  estimation 
of  (Shaw),  A.,  ii,  240. 
Glohularia  Alypian,  rutin  from  (WuN- 

derlich),  a.,  i,  559. 
Globulin  from  the  almond,  hydrolysis  of 
the  (Osborne  and  Clapp),  A.,  i,  115. 
from  the   egg-yolk  of  Squalus  acan- 
thias  (Alsberg  and  Clark),  A.,  ii, 
963. 
antitoxic   (Banzhaf  ;    Banzhaf  and 
Gibson),  A.,  ii,  412. 
Globulin    ions,     measurement    of     the 
molecular  mass  of  (Sutherland),  A., 
i,  930. 
Glow.     See  under  Electrochemistry. 
Glucinum  salts,  structure  of  (Glasmann 
and    NoviCKY),     A.,    i,    120;    (Tan- 
atar    and    Kurovski),    A.,    i,   166, 
502,  768. 


Glucinum  salts,  influence  of,  on  plants 

(Kanomata),  a.,  ii,  616. 
Glucinum  basic  sulphates,  soluble  (Par- 
sons, Robinson,  and  Fuller),  A.,  ii, 

105. 
(/-Gluconic  acid,  alkaloidal  salts  (Nef), 

A.,  i,  6. 
Glucosamine,  behaviour  of,  and  of  the 

first  product  of  its  transformation  in 

the  animal  body  (Stolte),  A.,  ii,  50. 
rf- Glucose.     See  Dextrose. 
Glucoseanilide,  preparation,  alkylation, 

and    mutarotatiou    of    (Irvine    and 

Gilmour),  T.,  1434  ;  P.,  186. 
Glucosehydrazone,   constitution  of  (Ir- 
vine and  Gilmour),  T.,  1429  ;  P.,  186. 
Glucoseoxime,    preparation    and    alkyl- 
ation of  (Irvine  and  Gilmour),  T., 

1435;  P.,  186. 
Glucosides,    synthesis    of    (Ryan    and 
Ebrill),  A.,i,  716. 

Baptisia  (Gorter),  A.,  i,  97. 

cyanogenetic,  in  feeding-stutts  (Henry 
and  Auld),  A.,  ii,  619. 

of  Linaria  (Klobb),  A.,  i,  903. 

and  sugars,  application  of  bio-chemical 
methods  for    the    detection    of,    in 
Taxea?  (Lefebvre),  A.,  ii,  57. 
Glucosides.     See  also  :  — 

Agrostemmic  acid. 

Amygdalin. 

Arbutin. 

Bakankosin. 

;J/-Baptisin. 

Chitin. 

Digitalin. 

Digitalis  glucosides. 

Einodins. 

Emphloin. 

Erytaurin. 

Indican. 

Mandelouitrile  glucoside. 

Morindin. 

Oleoeuropein. 

Pimpinellin. 

Quercetin. 

Rutin. 

Sakuranin. 

Salicin. 

Sapogenin. 

Saponin. 

Solanin. 

Strophanthin. 

"\'erbenalin. 

Vicianin. 
Glucothionic  acid  (Mandel  and  Neu- 

berg),  a.,  i,  1029. 
Glutaconic   acid    and    its    ethyl    ester 

action  of  diazobenzene  on    (Henrich 

and  Thomas),  A.,  i,  114. 
Glutamic  acid  in  various  keratins  (Ab- 

DERHALDENandFuCHs),  A.,  i,  1029. 
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Glutamic  acid,  biochemical  conversion  of, 
into  ?i-lnityric  acid  (Brasch  and 
Neuberg),  a.,  i,  860. 

and  aspartic  acid-as  foodstuffs  (  Axdrli'k 
and  Velich),  A.,  ii,  307. 
Glutanol,  Glutinol,  Glutinic  acid,   and 

Glutinolic  acid  (A.  and  H.  A'.  Euleu), 

A.,  i,  40. 
Glutardialdehyde    and    its    polymeride 

and    bisniti'ophenylhydrazone    (Har- 
ries and  Tank),  A.,  i,  .517. 
Glutaric  acid,   methyl   ester,    action  of 

magnesium       phenyl      l)romide       on 

(Fecht),  a.,  ii,  916. 
Gluten,  a  modification  of  the  properties 

of,  bv  sulphurous  acid  (Dugast),  A., 

i,  709. 
Glycerides,  theory  of  the  hydrolysis  of 
the  (Wegscheider),  A.,  i,  499  ;  ii, 
165. 

saponification  of,  during  ester  ex- 
changes in  homogeneous  systems 
(Kremann),  a.,  i,  120;  ii,  1021; 
(Stritar  and  Fanto),  A.,  ii,  677, 
1021. 

diacyl,  preparation  of  (Ulzer,  Batik, 
and  Sommer),  A.,  i,  310. 
Glycerol,  CjoHjgOg,  from  sabinaglycerol 

(Wallach),  a.,  i,  432. 
Glycerol,  density,  refractive  index,   sur- 
face tension,  and  viscosity  of  various 
mixtures  of  water  and,  at  18°  (Mar- 
tInez-Strong),  a.,  i,  307. 

and  water,  explanation  of  the  viscosity 
curve  for  mixtures  of  (Carracido), 
A.,ii,  758. 

colour  of  (Spring),  A.,  i,  118. 

esteritication  of  phosphoric  acid  l>y 
(Prunier),  a.,  i,  2. 

compounds  of,  with  metallic  salts 
(Grtjn  and  Bockisch),  A.,  i,  934. 

ethers  witli   phenols,  new  metliod  of 
formation  of  (Sciiivkovitch),  A.,  i, 
978. 
Glyceryl  monomethyl  ether  (a-mdhi/lin) 
(GrI'in  and  Bockisch),  A.,  i,  935. 

diphenyl  etlier  (Boyd  and  Marle), 
T.,  840;  P.,  92. 

distearo[)hosi)hatc  and  its  dibromo- 
derivative  (Ulzer  and  Batik),  A., 
i,  599. 

di-;;-tolyl  ether  (Boyd  and  Marle), 
T.,  839  ;  P.,  92. 

esters  of  saturated  monobasic  fatty 
acids,  action  of  concentrated  sul- 
phuric acid  on  (TniEMK),  A.,  i,  498. 

o-and  )3-naphthyl,  jihenyl,  and  o-,  in-, 
and;)-tolyl  ethers  (Sciiivkovitch), 
A.,  i,  978. 

nitrates  and  their  acetates  and  benzo- 
ates  (Will,  Haanen,  and  StShr- 
er).  A.,  i,  384. 


Glycide,    nitro-   (Will,    Haanen,   and 

Stohker),  a.,  i,  384. 
Glycidic  acids,  )3i3-disubstituted,  esters, 

preparation  of  (Darzens),  A.,  i,  91. 
Glycine  {aminoacctic  acid),  condensation 

of,     with    aminopinenedicarboxylic 

acid  (Godden),  T.,  1172;  P.,  144. 
relation   of,  to  uric  acid  (Samdely), 

A.,  i,  226. 
as  a  product  of  uricolysis  (Stookey), 

A.,i,  373. 
albumoses,  and  peptones,  isolation  of, 

from  dilute  aqueous  solutions  (Sieg- 
fried), A.,  i,  234. 
in   normal    blood    (Bingel),    A.,    ii, 

1048. 
of  normal  urine  (Embden  and  Marx), 

A.,  ii,  518.  I 

derivatives  (Hinsberg),  A.,  i,  453.  " 

synthesis    of    (Abderhalden    and 
Hirszowski),  a.,  i,  887. 
copper   sulphates,    complex,    physico- 
chemical  study  of   the   (Barker), 

A.,  i,  323. 
and    benzoic    acid,    detection    of,    in 

in-ine  (Sec),  A.,  ii,  518. 
estimation   of,    in    human    fseces    (v. 

Oefele),  a.,  ii,  439. 
Glycine,      ethyl     ester,      reduction     of 

(Fischer),  A.,  i,  323, 
Glycines,      aromatic,      preparation      of 
(Imbert       &       Consortium       fOr 
Electrochemische  Industrie),  A., 
i,  875. 
Glycine     anhydride     and    its     methyl 
homologues,  nitration  and  aeetylation 
of  (Franchimont  and  Friedmann), 
A.,  i,  509. 
Ohjchic  hispicla.     See  Soja  bean. 
Glycine- A^-rfithiocarboxylic  acid.      See 

Carbaminoacetic  acid,  f/ithio-. 
Glycocholic  acid  (Piettre),  A.,  i,  959. 
sodium  salt,  preparation  of  (Lewis), 

A.,  i,  326. 
Glycochrysaron  (Hesse),  A.,  ii,  419. 
Glycogen,  formation  of,  by  yeast  (Pavy 

and  Bvwaters),  A.,  ii,  56. 
can    the    liver    form,    from    optically 

active   aminoacids  ?    (Grube),   A.. 

ii,  516. 
the  smallest  molecule  from  which  <lu' 

liver  can    make    (Grube),    A.,    ii, 

307. 
transformation  of,   by  enzj'uie  action 

in  embr3'onic  tissues  (Mendel  and 

Saiki),  a.,  ii,  207. 
general   mechanism   of  tlie    transfor- 
mation   of,   into    dextrose    in   the 

muscles    and     tissues    (Maignon), 

a.,  ii,  53. 
in  frogs  during  inanition  (PFLt)OER), 

A.,  ii,  52. 
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Glycogen,  of  frog's  spawu   (Haensel), 
A.,  ii,  769. 
in   luousfi   tumours    (Haaland),    A., 

ii,  612. 
precipitation    of    (Pi^'LUGER),    A.,    ii, 

329. 
estimation  of,  by  inversion  with  acids 
(Grebe),  A.,  ii,  329. 
Glycol.     Seu  Ethylene  glycoL 
Glycol-chloroliydrin    ethers,    alkyleue, 
and    their     changes     (Houben     and 
Fuhrer),  a.,  i,  73  ;    (Hoering),  A., 
i,  119,   497  ;   (Houben),  A.,  i,  307, 
935. 
Glycollic   acid,  preparation  of,   by   the 
electrolytic  reduction  of  oxalic  acid 
(Deutsche      Gold-      &      Silber- 
Scheide-Anstalt),  a.,  i,  600, 
esterification  of  (Holmberg),   A.,   i, 

387. 
phenylhydrazine  salt  (Nef),  A.,  i,  5. 
Glycollic    acid,    gluciuum    salt    (Glas- 

MANX  and  Ngvil'ky),  A.,  i,  121. 
Glycollic    acid,    thio-,    antimony     salt 
(Kosenheim),  a.,  i,  246. 
dithio-,  preparation  of  (Kalle  &  Co.), 
A.,  i,  605. 
Glycollic  acids,  thio-,  antimony  and  tin 
compounds    of    (Holmberg),    A.,   i, 
130. 
Glycols,    aromatic,    mechanism    of    the 
transposition    of    phenyl   in    (Tiffe- 
XEAU),  A.,  i,  166. 
a/3-Glycols,  compounds  of,  with  metallic 
salts  (Grun  and  Bockisch),  A.,  i,  934. 
Glycolysis  (McGuigax),  A.,  ii,  406. 
Glycosuria.     See  Diabetes. 
Glycuronic  acid,   the   asymmetric   cou- 
jugation  of  (Mayer),  A.,  i,  393. 
conjugated,     elimination    of,    in    the 

bile  (Bial),  A.,  ii,  611. 
and   its  derivatives,    detection   of,  in 
presence  of  pentoses  and   in  urine 
(B.    ToLLExs),   A.,    ii,    639;     (K. 
ToLLEXs),  A.,  ii,  740. 
detection  of,  by  B.  Tollens'  method, 
in  human  urine  (Tollens),  A.,  ii, 
740. 
estimation    and    colour    reactions   of 
(LEFfcvRE    and   Tollexs),    A.,    ii, 
74. 
Glycyl-^i-alanine,  methyl  ester,  and  its 

hydrochloride  (Fischer),  A.,  i,  887. 
Glycyl-f^alanylglycyl-^t3^:osine 

(Flscher),  a.,  i,  325. 
Glycyl-c^alanyl -^tyrosine  (Abder- 

HALDEN  and  HiRszowsKi),  A.,  i,  888. 
Glycylaminoacetal  and    its   derivatives 

(Flscher),  A.,  i,  544. 
Glycyl-a-aminostearic     acid     and    its 
sodium  salt  and  anhydride  (Fischer 
and  Kropp),  A.,  i,  773. 


Glycyltyrosylglycine  (Fis(jiier),  A.,  i, 

544. 
Glycyltyrosy  Iglycyl-'/-  alanine 

(Fischer),  A.,  i,  887. 
Glycyl-rf-valine     and     its    derivatives 
(Fischer    and     Scheibler),    A.,   i, 
957. 
Glycyrrhetic  acid  and  Glycyrrhizic  acid 
(Tschirch  and  Gaughma.nn),  A.,  i, 
898. 
Glyoxal      {oxalic      aldehyde)      sodium 
hydrogen   sulphite,  reaction  of,  with 
aromatic  amines   (Hinsberg),    A.,  i, 
453. 
Glyoxalones  (.iminar:oloncs)  (Biltz  and 

Horrmanx),  a.,  i,  56. 
Glyoxime    ^;eroxides,     constitution    of 

(Wielaxd  and  Semper),  A.,  i,  108. 
Glyoxylase  (Gkaxstrom),  A.,  i,  235. 
Glyoxylic   acid,    action    of,   on  aniline 
and  its  homologues  (v.  Ostromiss- 
lexsky),  a.,  i,  889. 
fermentative    change    of,    in    organs 

(Granstrom),  a.,  i,  235. 
occurrence  and  detection  of,  in  human 
urine  (Graxstrom),  A.,  ii,  122. 
Glyoxylic  acid,  ethyl  ester,  alcoholate  of 

(Traube),  a.,  i,  76. 
Glyoxylnitrophenylacetic   acid   (Kuxc- 

kell  and  Flos),  A.,  i,  890. 
Goats,    alimentary   canal    of.     See   Ali- 
mentary canal. 
Gold,  fulminating,  preparation  of  (Jacob- 
sen),  A.,  ii,  601. 
direct  action  of  radium  on  (Pekman), 

T.,  1775  ;  P.,  214. 
action  of  barium  and  sodium  peroxides 

on  (Meyer),  A.,  ii,  47. 
metallic,  solution  of,  in  hydrochloric 
acid  in  presence  of  various  organic 
substances     (Averkieff),    A.,    ii, 
859. 
solutions,  colloidal,  optical  properties 
of  (Steubing),  a.,  ii,  600. 
Gold  chloride,  reduction  of,  by  charcoal 
(Avery),  A.,  ii,  391. 
solutions,     action      of    sugars     on 

(Vaxixo),  a.,  ii,  504. 
and   phosphorus  chloride,  complex, 
derivatives   of  (Levi-SIalvano), 
A.,  i,  774. 
chromates  (Orloff),  A.,  ii,  48. 
Chloroauric    acid,    action     of   silver 
nitrate     on     (Jacobsen),     A.,     ii, 
601. 
Gold    sulphites,   complex  (Rosenheim, 
Hertzmaxn,    and    PmTZE),     A.,   ii, 
860. 
Gold    organic    compounds    with    phos- 
phorus (Levi-Malvaxo),  a.,  i,  775. 
Gold,    detection   of,    by   the   nietaphos- 
phate  bead  (DoNAU),  A.,  ii,  434, 
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Gold,  estiiii.ation  of,  by  means  of  sucrose 

or  dextrose  (Leipler),  A.,  ii,  327. 
Gold  assaying,    apparatus  for   the  pre- 
vention of  acid  fumes  in  (Dakd),  A., 
ii,  72. 
Gold  ions,  equilibrium  in  (Bose),  A.,  ii, 

264. 
Gout  (Kionka),  a.,  ii,  972. 
Graminese,    hydrolytic   enzynne   in    tlie 
resting  seeds  of  some  (Tanaka),  A., 
i,  4S9. 
Grapes,  transformations  of  the  chromo- 
genic  matter  of,  during  maturation 
(Laboede),  a.,  ii,  ir'(;4. 
red,  origin  of  tlie  colom-ing  matter  of 
(Laborde),    a.,  ii,    774;     (Mal- 
vezin),  a.,  ii,  887. 
Graphite,    density    of  (Le   Chatelier 
and  Woloudine),  A.,  ii,  177. 
solubility     of,     in     iron     (Charpy), 
A.,   ii,  110  ;   (Bexedick.s),   A.,  ii, 
275. 
estimation  of  (Browne),  A.,  ii,  896. 
estimation  of  ash  in  (Sadtler),  A., 

ii,  225. 
colloidal  (Acheson),  A.,  ii,  375. 
Green  manure.     See  under  Manure. 
Grignard's    reaction,     applications    of 
(British    Association    Reports), 
A.,  i,  305. 
See    also    Magnesium    organic    com- 
pounds. 
Grindelia,  examination  of  (Power  and 

TrxiN),  A.,  ii,  526. 
Growth,  contributions  to  the  chemistry 
of  (LocHHEAD  and  Cramer),  A., 
ii,  710. 
chemical   studies    on    (Mendel   and 
Saiki  ;     Mendei.    and    Leaven- 
worth), A.,  ii,  207. 
Guaiacol,   pre})aration  of  vanillin  from 
(Roesleb),  a.,  i,  348. 
azo-derivatives    of  (Colombano    and 

Leonakdi),  a.,  i,  68. 
ethylene     and     trimethylene     ethers 
((tattermann),  a.,  i,  35. 
Guaiacol,  o-  and  jj-bromo-,  6-bromo-4- 
nitro-,  and  its  potassium  salts,  and 
4-bromo-6-nitro-,  i)otassium  salts  of 
(Robertson),  T.,  791 ;  P.,  73. 
5-cyano-  (isovanillonitrile)  (Mameli), 

A.,  i,  18. 
iodo-,  constitution  of  (Tassilly  and 

Leroide),  a.,  i,  161. 
^>-iodo-   (Mameli    and    Pinna),    A., 

i,  263. 
4-  and  5-iodo-  (Mamkli),  A.,  i,  18. 
Guaiacolsulphonic    acids,    o-    and   p-, 
separatiuii    of    (Chemische    Fabrik 
VON  Heyden),  a.,  i,  161. 
Guaiacum  reaction,  tlie  mechanism  of 
the  (Carlson),  A.,  ii,  644. 


Guaiacum  resin  oil  (Haensel),  A.,  i, 

665. 
Guaiacylphosphoric  acid  and  its  salts 
and   chloride  (Auger   and   Dupuis), 
A.,  i,  529. 
Guanazole,   4-amino-   {guanazinr),    and 
its     additive      salts      and     triacetyl 
derivative,      and      compound      with 
l)enzaldehyde         (Pellizzari        and 
Repetto),    a.,    i,    65. 
Guanidine,    salts    of,    ^\^th    acid    dyes 
(Radlberger),  a.,  i,  1001. 
aluminium  sulphate,  doulsle  (Feera- 

boschi),  a.,  i,  720. 
4-nitroacctylarithranilate.        (Bogert 
and  Klaber),  A.,  i,  467. 
Guanidine,    cyano-.       See     Dicyanodi- 

amide. 
Guanidines,  picrolonates  of  (Wheeler 

and  Jamieson),  A.,  i,  253. 
a-Guanidinehexoic  acid,  co-amino-,  syn- 
thesis of,  and  its  nitrates  (Heckel), 
A.,  i,  862. 
Guanine,     formation      of    pure,     from 
nucleic  acids  (Levene  and  Mandel), 
A.,  i,  586. 
Guanylic     acid     (Bang),    A.,    i,    70  ; 
(Levene  and  Mandel),  A.,  i,  587. 
from  the  pancreas  (Steudel),  A.,  i, 
70  ;    (v.  FtJRTii  and  Jerusalem), 
A.,  ii,  119. 
of  the  spleen  (Jones  and  Rowntree), 
A.,  i,  487. 
Guiguet's  green,  colour  and  composition 
of  (Wohler  and    Becker),   A.,   ii, 
765. 
Guldberg-Avogadro  law  (Kurbatoff), 

A.,  ii,  812. 
^Gulose,  i)reparation  of  (Blank.sma  and 
Alberda  van  Ekenstein),  A.,  i, 
951. 
transformation     of,     into      Z-sorbose 
(Alberda    van     Ekenstein    and 
Blanksma),  a.,  i,  136. 
Gum  of  the  almond  tree  (Huerre),  A., 

i.  606. 
Gypsum,   solubility  of,    in   copper  sul- 
phate solutions  (Bell  and  Taber), 
A.,  ii,  107. 
as  a  manure  (Takeuchi),  A.,  ii,  624. 
See  also  Calcium  sulphate. 


H, 

Hsem-agglutination  and  haemolysis  (v. 
Likbermann),  a.,  ii,  865. 
and  its  physical  basis  (HiRstiiFELi.)), 
A.,  ii,  402. 
Heematein  mid  its  derivatives  (Engkls, 
Perkin,   and  Robin.son),  T.,   1115 ; 
P.,  148. 
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Heematein,    melhylation     of    (Engels, 

Pkkkin,  and  Kobinson),  T.,  1140. 
Hsematic  acids,  .salts,  esters,  and  aniline 

derivatives  of,  and  condensation  pro- 
ducts of  the  esters  (KtisiER,  Lacouk, 

and  Nicole),  A.,  i,  303. 
Hsematin  (KItstek,  Lacouk,   and  Ni- 
cole),   A.,    i,    303;     (Kt;.STER    and 

FucHs),  A.,  i,  585. 
Haematite  crystals,  artificial  (Muxkoe), 

A.,  ii,  116. 
Haematoxylin  and    brazilin   and    their 
derivatives  (Engels,   Perkin,  and 
KoBiNsox),  T.,  1115;  P.,  148. 

constitution  of  (Perkin  and  Robin- 
son), T.,  489;  P.,  54. 

as  an   indicator  in   the   titration   of 
phosphoric  acid  (Lyons),  A.,  ii,  532. 
Hsemin  (v.  Siewert),  A.,  i,  486. 

and  bromo-  and  iodo-  (Merunowicz 
and  Zaleski),  A.,  i,  231. 

iodo-,    Dennstedt's    method    for    the 
analysis  of  (Zaleski),  A.,  ii,  132. 
Hsemoglobin    and    the    leuco-baso    of 
malachite-green,    reaction    between 
(Buckmaster),  a.,  ii,  643. 

influence  of,  on  phagocytosis  (Ham- 
burger and  Hekma),  A.,  ii,  511. 

alleged  formation  of  bile  acids  and 
bile  pigments  by  the  action  of 
trypsin  on  (Mollis),  A.,  ii,  408. 

the  aloin  test  for  (Bolland),  A.,  ii, 
240. 

action  of  reducing  agents  on  compounds 
of  (Beintker),  a.,  i,  709. 

derivatives,  Dennstedt's  method  for 
the  analysis  of  (Zaleski),  A.,  ii, 
132. 

See  also  Carboxyhfemoglobin,  Carb- 
cxymethsemoglobin,  Oxyh?emo- 

globin,  and  Photomethtemoglobin. 
Haemolysins,  distribution  of  the  salts  in 
(Woelfel),  a.,  ii,  402. 

the  chemical  (Vandevelde),  A.,  ii, 
49,  512. 

complex  (Tsurasaki),  A.,  ii,  708. 

Haeniolysis  (Arrhenius),  A.,   ii,   708  ; 

(v.  Liebermann),  a.,  ii,  959. 

and  hsem-agglutination  (v.  Lieber- 
mann), A.,  ii,  865. 

lipolysis,  and  agglutination  (Neu- 
berg),  a.,  ii,  708. 

the  mechanism  of,  by  saponin  (Meyer), 
A.,  ii,  709. 

time  relations  of,  on  exposure  to  light 
of  sensitised  red  blood  corpuscles 
(Harzbecker  and  Jodlbauer),  A., 
ii,  866. 

influence  of  certain  proteins  and  other 
colloids  on  (Meyer),  A.,  ii,  513. 

and  cobra  poisoning  (Bang),  A.,  ii, 
721. 


Heemolysis  by  snake   poison   (v.   Dun- 
GERN  and  Coca),  A.,  ii,  866. 
by  soaps  (Friedemann  and  Sachs  ; 
Sachs),  A.,  ii,  866. 
Haemolytic    action    of    mercuiy    salts 

(Dumn-Borkowski),  a.,  ii,  1049. 
Haemolytic  poisons,  especially  bile  salts 
and  soaps  (Neufelu  and   Handel), 
A.,  ii,  959. 
Haemopyrrole  (Marchlewski  and  Ret- 
tinger),  a.,  i,  710. 
action    of    diazobenzenc    chloride   on 
(Marchlewski),  A.,  i,  843. 
Hair,  chemical  composition  of  (Ruther- 
ford and  Hawk),  A.,  ii,  53. 
Hallerite  from  Mesvres  (Barrier),  A., 

ii,  604. 
Halloysite,  ratio  of  alumina  and  silica  in 

(Steemme),  a.,  ii,  1041. 
Halochromism of  quinones  (Meyer),  A., 

i,  731  ;  (Kehrmann),  A.,  i,  993. 
Halogen  carriers,  new  theory  of  (Ban- 
croft), A.,  ii,  788. 
use  of  pyridine  bases  as  (Cross  and 
Cohen),  P.,  15. 
Halogen  compounds,  organic,  interaction 
of,  with  aluminium,  indium,  and 
thallium(SPENCER  .and  Wallace), 
T.,  1827;  P.,  194. 
the  chemical  dynamics    of  the  re- 
actions    between     sodium     thio- 
sulphate  and  (Slator  and  Twiss), 
P.,  286. 
Halogen  salts.     See  Perhalogen  salts. 
Halogens,    activity   of,    in    relation    to 
mercury  (Schuyten),  A.,  ii,  31. 
activity  of,  in  relation  to  the  metals  in 
general  (Schuyten),  A.,  ii,  31,  683. 
Pringsheim's  method   for   estimating, 
in  organic  compounds  (Virgin),  A., 
ii,  1070. 
estimation  of,  in  organic  chloro-bromo- 
com pounds  (Baubigny),  A.,  ii,  530. 
See  also  Bromine,  Chlorine,  Fluorine, 
and  Iodine. 
Hardness,  chemical  composition,  crystal- 
line   form,    and    density,    relation 
between  (Poschl),  A. ,  ii,  673. 
of  solid   solutions   of  metals   and   of 
definite  chemical  compounds  (Kuk- 
NAKOFF  and    Schemtschuschuy), 
A.,  ii,  932. 
Haricots,  Hungarian,  supposed  toxicity 

of  (Guignard),  a.,  ii,  58. 
Hauerite,  action  of  potassium  chlorate 

on  (Spezia),  a.,  ii,  861. 
Hay,  digestibility  of,  from  water  meadows 
as  compared  with  ordinary  hay 
(Friedlaender),  a.,  ii,  1066. 
nutritive  value  of  non-proteins  in 
(Kellner),  a.,  ii,  220  ;  (Muller), 
A.,  ii,  726. 
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Heart,  ajjparatus   for   the   perfusion   of 

the   isolated    niammaliau    (Brodie 

and  CuLLi.s),  A.,  ii,  865. 
vagus   inhibition   and   the  output   of 

potassium  from  the  (Howell  and 

Duke),  A.,  ii,  209. 
action  of  barium  chloride  and  sodium 

sulphate  on  the  (Scaffidi),  A.,  ii, 

520. 
action  of  cfesium  on  the  normal  and 

fatty  (Scaffidi),  A.,  ii,  411. 
action  of  digital  in  on  the  (Huldschin- 

SKY),  A.,  ii,  520. 
action  of  digitalis  and   strophanthus 

on  the  (Tigeiistedt),  A.,  ii,  612. 
action     of    digitalis     on     the    vagus 

(Lhotak  v.  Lhota),  a.,  ii,  521. 
influence   of    certain    poisons   in   the 

fibrillary  contraction  of  the  (Winter- 
berg),  A.,  ii,  521. 
influence  of  .salts  and  non-electrolytes 

on  the  (Benedict),  A.,  ii,  608. 
action  of  strychnine  on  the  nerve  fibres 

of  the  vagus  of  the  (Forli),  A.,  ii, 

721. 
and  vessels,  the  sensory  nerves  of  the, 

as    a    factor    in    determining     the 

action     of    drugs     (Jackson    and 

Matthews),  A.,  ii,  313. 
frog's,  action  of  certain  metallic  ions 

on  the  (Gautrelet),  A.,  ii,  120. 
of  Limulus.     See  Limulus. 
of  mammals,  action  of  lactic  acid  on 

the  isolaied  and   surviving  (Back- 
man),  A.,  ii,  612. 
See  also  Circulation. 
Heart  rate,  carbon  dioxide  in  the  regula- 
tion of  tlie  (Henderson),  A.,  ii,  210. 
Heat.     See  under  Thermochemistry. 
Heat     stroke    and     high     temperature 

(Sutton),  A.,  ii,  972. 
Heerabolene  and  its  dihydrochloridc, 
o-  and  /8-Heerabo-myrrhols  and  their 
diacetyl  derivatives,  a-Heerabo-myr- 
rhololic  acid  and  its  salts,  and  Heerabo- 
resen  iv.  Fuiedrichs),  A.,  i,  97. 
Hefner  lamp,  radiation  of  the  (Ledeu), 

A.,  ii,  5. 
Helianthin,  action  of  dilute  nitric  acid 

on   (Fox),   A.,  i,   581  ;   (Hewitt), 

A.,  i,  582. 
isomerism   of   (Hantzsch   and    11  il- 

sciier),  A.,  i,  469. 
Helical  structures  (Gaubekt),   A.,   ii, 

475. 
Helium,  accumulation  of,   in  geological 

time  (Strutt),  A.,  ii,  922. 
xenon,  krypton,  and  neon,  percentage 

of,    in    the   atmosphere   (Ramsay), 

A.,  ii,  688. 
and  radioactivity  in  rare  and  common 

nuuerals  (Stuutt),  A.,  ii,  649. 


Helium  in  saline  minerals,  and  its 
jirobable  connexion  with  potassium 
(Strutt),  A.,  ii,  923. 

and  thorium,  association  of,  in  minerals 
(Strutt),  A.,  ii,  144. 

in  minerals  containing  uranium  (BoR- 
das),  a.,  ii,  505. 

rate  of  production  of,  from  radium 
(Dewar),  a.,  ii,  921. 

rate  of  production  of,  from  thor- 
ium and  uranium  (Soddy),  A.,  ii, 
921. 

refractive  power  of  (ScHEEL  and 
Schmidt),  A-,  ii,  333. 

refraction  and  dispersion  of  (Herr- 
mann), A.,  ii,  333,  785. 

dispersion  of  (Cuthbertson  and  Met- 
calfe), A.,  ii,  545. 

refractive  index  and  dispersion  of 
light  in  (Burton),  A.,  ii,  545. 

Hues,  Zeeman  effect  for  the  (LoH- 
mann),  a.,  ii,  152,  243. 

argon,  and  air,  magnetic  behaviour  of, 
in  relation  to  oxygen  (Tanzler), 
A.,  ii,  152. 

determination  of  the  dielectric  con- 
stant of  (Hochheim),  a.,  ii, 
654. 

and  argon,  thermal  conductivity  of 
mixtures  of  (Wachsmuth),  A.,  ii, 
351. 

condensation  of,  by  expansion  (Onnes), 
A.,  ii,  490. 

a  new  determination  of  CpjCv  for 
(Behn  and  Geiger),  A.,  ii,  99. 

liquefaction  of  (Onnes),  A.,  ii,  944. 

genesis  of  ions  by  collision  of  positive 
and  negative  ions  in  (Gill  and 
Pidduck),  a.,  ii,  798. 

detection    of  small   (juantities   of,    in 
minerals  (Bordas),  A.,  ii,  430. 
Helium  atom,   number   of  quasi-elastic 

bound   electrons  in  the  (Erfle),  A., 

ii,  557. 
Hemichlorogenic   acid  and    its    penta- 

aeetyl    derivative   and    their    aniline 

salts  (OiJKTEi;),  A.,  i,  346. 
Hemipinic  acid,  nitro-,  esterification  of 
(Wegscheider  v.   Rusnov,  and 
V.  DrniiAv),  A.,  i,  793. 
methyl  esters,  isomerism  of  (Wkg- 
SCHEIDER  and   Strauch),  a.,   i, 
794. 
Hemp,  effect  of  new  nitrogenous  fertil- 
isers on  (StOhu),  a.,  ii,  421. 

Canadian.  St-v ^Ipocynuiii  ndivabiintm. 
Hempel's     apparatus,    modification    of 

(IJAusKit),  A.,  ii,  425. 
A^«  Heptadiene  (Keif),  A.,  i,  847. 
Heptaldoxime  {anmnthaldo.vhne),  olkylo- 

tion   uf    (Irvine  and   Moodik\    T. 

102. 
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3:4:5:6:2':3':4'-Heptamethoxydiphenyl- 

2:6''dicarboxylic  acid  and  its  methyl 

ester    (Hekzk;,    Tscherne,    and    v. 

Bronneck),  a.,  i,  548. 
Heptane.     See  ySS-Dimethylpentane. 

(^Hiydroxy-.   See  5j8-Diinethylpentaiie- 
a7-diol. 
cyc^oHeptane  and  its  reduction  (Will- 

STATTER    and    Kametaka),     a.,    i, 

401. 
Heptanedicarboxylic   acids.     See   Azcl- 

aic    acids,    o5-Dimethylpimelic    acid, 

Ethylpropylsuccinic    acids,    Ethyh'so- 

propylsucciiiic    acids,      r-/3-2soPropyl- 

adipic   acid,  and  oo5-Triinethyladipic 

acid. 
Heptanetetracarboxylic    acid    (Angeli 

and  Marino),  A.,  i,  543. 
Heptanetricarboxylic   acid   and  its  iso- 

meride,  and  their  anhydrides  (Angeli 

and  Marino),  A.,  i,  544. 
ryc/oHeptene    ozonide     (Harries    and 

Tank),  A.,  i,  517. 
Heptene  series,   studies  in  the  (Zelin- 

SKY  and  Prschevalsky),  A.,  i,  845. 
A^-Hepten-5-ol     and    its     acetate     and 

chloride  (Reif),  A.,  i,  847. 
Hepten-S-ols.       See   also   Methylliexeii- 

S-ols. 
A^-f;/c^Hepten-l-ol,    acetate   of    (Man- 

NicH  and  Hancu),  A.,  i,  276. 
Heptenyl  alcohols.     See  A^-Hepten-S-ol 

and  j\Iethylhexen-S-ols. 
Heptinene.    See  e-Methyl-A^^-hexadiene. 
Heptoic     acid,     mercuric    salt    (Born- 
water),   A.,  i,  74. 

See  also  oa-Dimethylvaleric  acid  and 
7-Methylliexoic  acid. 
Heptyl  alcohol,   chloro-.     See  Diethyl- 

/8-chloroetliylcarbiuol. 
Heptyl    iodide.         See    ;8-Metbylhexyl 

iodide. 
Ay-Heptylene  (Zelinsky  and  Prschev- 
alsky), A.,  i,  845. 
Heptylene    glycol.      See   ;8/3-Dimethyl- 

pentane-a7-diol. 
Heptylene  oxide.   See  oS-Dimethylamyl- 

eue  a^-oxide. 
Heptylideneacetone   and    its    semicarb- 

azide-semicarbazone    (RuPE  and  HiN- 

terlach),  a.,  i,  13. 
Heptylidenecarbamidoxinie(CoNDUCHi<;), 

A.,  i,  155. 
Herring,    chemical  composition  of  the, 

during  the  reproductive  period  (MiL- 

roy),  a.,  ii,  768. 
Heulandite    from    Montresta,    Sardinia 

(Pelacani),  a.,  ii,  864. 
Hevca  brasilicnsis,  latex  of.     See  Rubber, 

Para. 
Hexacontane,      molecular      weight     of 

(Struve),  a.,  i,  749. 

xciv.  ii. 


A^Y-Hexadiene  and  its   dihydrobromide 

and  tetiabromide  (Keif),  A.,  i,  847  ; 

(Bri'-hi,),  a.,  ii,  1602. 
(■//c/()Hexadiene  (dihydrobenzene)  deriva- 
tives, optical  behaviour  of  (Auwers), 

A.,  i,  520. 
cj/c/oHexadienes   (Zelinsky    and  Gor- 
sky),  a.,  i,  619,  722  ;  (BRtJHL),  A., 
ii,  1003. 

optical  properties  of,  and  their  brom- 
ides (Zelinsky  and  Gorsky),  A., 
i,  619. 

substituted  (Crossley  and  Renouf), 
^     T.,  629  ;  P.,  59. 
A-:''c7/<'/c»Hexadienecarboxylic    acid,    1- 

bromo-2-hydioxy-     and     2  hydroxy-, 

ethyl  esters  (KoTZ  and  GOtz),  A.,  i, 

174. 
Hexahydroacetophenone.         See    cydo- 

Hexyl  methyl  ketone. 
Hexahydrobenzoylacetic    acid,      esters 

and  copper  salts  (Wahl  and  Meyer), 

A.,  i,  890. 
3-Hexahydrobenzoyl-6-cycfoliexyl-2;4- 

pyronone  (Wahl  and  Meyer),  A.,  i, 

891. 
Hexahydrobenzylmalonic   acid,   and  its 

ethyl  ester  (Zelinsky),  A.,  i,  864. 
Hexahydrocarbazole,       derivatives      of 

(BoRSCHE,    WiTTE,  and  Bothe),  A., 

i,  365. 
j3-Hexahydrocarvacrol,    carvacromenth- 

one  from  (Buunel),  A.,  i,  91. 
a-Hexahydroflavanthren  hydrate 

(ScHOLL  and  Neovius),  A.,  i,  740. 
Hexahydi'oflavanthrens,      o-     and     /3- 

(SuHOLL   and  Holdermann),    A.,  i, 

697. 
Hexahydro-i^-tolualdehyde,    preparation 

of   (Harding,    Haworth,  and  Per- 

kin),  T.,  1974. 
Hexahydrotriphenylcarbinol.    See  cyclo- 

Hexyldipheuylcarbiuol. 
2:3:4:4':5':6'-HexaniethoxydipIienyl-6:2'- 

dicarboxylic  acid  and  its  methyl  ester 

(Herzig  and  Polak),  A.,  i,  547. 
a:2:4:5;2':5'-Hexamethoxy-/3 -phenoxy- 

;3-phenyl/.sobutyric      acid      and     its 

methyl  ester  and  silver  salt  (  Kngels, 

Perkin,  and  Robinson),  T. ,  1158. 
2:13:13-Hexamethyl///amino-9:9-di- 

phenyldiliydroanthracene  (Guyot  and 

Pignet),  a.,  i,  570. 
Hexametliyl^?(aniinodiplienylnaplithyl- 

carbinol.     See  Naiihtho-bluc. 
3:4':4  "HexamethyK/vaminodiphenyl-o- 

toluidine  (Bielecki  and  Koleniew), 

A.,  i,  698. 
HexamethyK/i'aminodiplienyl-tolyl- 

methanes    and    -xylylme thanes    and 

their    oxidation    products    (BlELECKl 

and  Koleniew),  A.,  i,  698. 

89 
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4:4':4"-Hexametliyl<riaininotriphenyl- 
methane  trioxide  and  its  derivatives 
(Bamberger    and    Kudolf),    A.,    i, 
1012. 
2:2:4:2' :2':4'-Hexainethyldipiperidyl  and 
its   additive   salts    (IssoGLio),    A.,    i, 
1009. 
Hexamethyleneamine,      detection     and 
estimation  of,  in  pharmaceutical  mix- 
tures (PucKNER  and  HiLrEKx),  A.,  ii, 
996. 
Hexamethylenetetramine      ( urotropine), 
exeietion  of,  in  bile  and  pancreatic 
juice  (Crowe),  A.,  ii,  410. 
additive   products   of,     with    halogen 
acetamides    and    their    iV^-methylol 
compounds  (Einhorn),  A.,  i,  612. 
borate,      preparation      of     (Aktien- 
Gesellschaft  fDr  Anilin-Fabri- 
kation),  a.,  i,  322. 
silver   nitrate,    preparation   of   stable 
soluble  compounds  of,  with  album- 
oses  (Busch),  a.,  i,  712. 
Hexametliyltriresorcyl8elenonium(HiL- 

DiTCH  and  Smiles),  T.,  13&5. 
Hexane.     See  ySy-Dimethylbutane. 
c;/t'^oHexane  and  some  of  its  derivatives, 
pharmacological    action    of    (Brisse- 
moret  and  Chevalier),  A.,  ii,  771. 
c2/rfoHexanecarboxylic    acid,    abnormal 
products  of  the  hssion  of  (Zeliksky 
and  GrxT),  A.,  i,  638. 
Hexanedicarboxylic     acids.       See     Di- 

methyladipic  acids. 
cw-f?/c/oHexaiie-l:2-diol    (Sabatier  and 

Mailhe),  a.,  i,  529. 
cycZoHexane     group,       prej^aratiou      of 
saturated  compounds  of  the   (Zelin- 
SKY  and  Sciiwedoff),  A.,  i,  864. 
jS^S-Hexanetriol     and      its      triacetate 

(Reif),  a.,  i,  847. 
CT/c/oHexane-l:2:3-triol  (Sabatier   and 

Mailhe),  A.,  i,  529. 
fyc/cHexanol,    oxidation   of   (Mannu'h 
and  Hancu),  A.,  i,  245. 
and     phenol,     mutual     solubility    of 
(Mascarelli  and  Pestalozza),  A., 
i,  527. 
cyc/oHexanol-?i-butyric       acid.       etliyl 
ester     (Wallacii,    Churchill,    and 
Rentsciilkr),  a.,  i,  404. 
cyc^oHexanolwobutyric  acid,  ethyl  ester 
(Wallach  and  Mallkson),  A.,  i,  406. 
c?/doHexanol-l -a- propionic    acid,    ethyl 
ester  (Wallach  and  Evans),  A.,   1, 
403. 
ct/cZoHexanone,      action     of     light    on 
(Ciamician    and    Silber),    A.,    i, 
277. 
condensation  of,  with  etliyl  o-bromo- 
'rt-butyrate  (Wallach,  Chuuciiill, 
aad  Kentschler),  A.,  i,  404. 


cycZi^Hexanone,  condensation  of,  with 
ethyl  a-bromoisobutyrate  (Wallach 
and  Mallison),  A.,  i,  406. 

condensation  of,  with  ethyl  a-bromo- 
propionate  (Wallach  and  Evans), 
A.,  i,  403. 
c^/cZoHexanone,     2-bromo-     (Koxz     and 

GoTz),  A.,  i,  174. 
c?/cZoHexan-2-one-l-carboxylic    acid,    1- 

bronio-    and    1-chloro-,    ethyl    esters 

(KuTZ  and  Guxz),  A.,  i,  174. 
cT/doHexanone-o-naphtliylliydrazoneand 

•0-,  -7M-,  and  -^Miitrophenylliydrazones 

(BoRscHE,  WiTXE,  and  Boxhe),  A.,  i, 

366. 
c?/c/oHexanylethyl  alcohol  (Zelinsky), 

A.,  i,  727. 
Hexaphenylethane,   attempt  to  prepare 

(Ansciiuxz),  a.,  i,  331. 
A^-''-'-Hexatriene  di-  and  <cira-bromides, 

crystal   form  of   (Jaeger),    T.,    521  ; 

P.,  21. 
cydo^exene  ozonidcs,  a-  and  P-,  decom- 
position of  (Harries  and  v.  Splawa 

Neymann),  A.,i,  968. 
A^-c^VfZoHexeneacetic  acid  and  its  nitrile 

(Harding,  Haworxh,  and  Perkin), 

T.,  1959. 
A^-cycZoHexeneacetic  acid,  a-cyano-,  and 

its  ethyl  ester  (Harding,  Haworxh, 

and  Perkin),  T.,  1956. 
cycZoHexeiie-?i-butyric     acid     and     its 

ethyl  ester  and  silver  salt  (Wallach, 

Churchill,  and  Rentschler),  A.,  i, 

404. 
cj/t^Hexene^sobutyric    acid    (Wallach 

and  Mallison),  A.,  i,  406. 
c,yc('oHexene-ethane    .and     its     nitroso- 

chloride,'£nitroliiiperidide,  and   metli- 

oxyloxime  (Wallach  and  Evans),  A., 

i,  403. 
cyc/cHexene-o-propionic    acid     and    its 
ethyl  cstiu-  (Wallach  and  Evans), 
A.,  i,  403. 

and  its  silver  salt  and  nitrile,  and  a- 
cyano-,  methyl  ester  of  (Harding, 
Haworxh,  and  Perkin),  T.,  1961. 
Hexene  series,  studies  in  the  (Zelinsky 

and  PitscHEVALSKV),  A.,  i,  845. 
A^-Hexen-5-ol      and     its     acetate     and 

chloride  (Reif),  A.,  i,  847  ;  (Bkuul), 

A.,  ii,  1002. 
A'-ci/r/oHexen-l-ol;  esters  of  (Mannich 

and  Hancu),  A.,  i,  276. 
A'^-c7/c/oHexenone  and  its  semicarbazone 

(Koxz  and  Giixz),  A.,  i,  174. 
Hexenyl    alcohols.      See    UimethyljA'o- 

allylcarbinol,    A/^-lIexen-S-ol,    and   y- 

Metliyl-A7  iH>nten-3-ol. 
cyt^oHexenyl    methyl    ketone    and    its 

oxime  and  semicarbazone   (WalLACH 

and  Evans),  A.,  i,  403. 
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A^-ci/cloKexenyl  methyl  ketone  and  its 

semicarbazoiies   (WAi.LAcir,    CiirucH- 

ILL,  and  KiCNT.sruLEiO,  A.,  i,  405. 
4-j5oHexenyl8alicylic      acid        (Meek- 

^vE^^-),  A.,  i,  90. 
Hexinoic  acid.     See  Sorbic  acid. 
7i-Hexoic  acid,  o-amino-.     See  Leucine. 

)3-iodo-7-liydroxy-,    lactone  of    (Bou- 
GAULT),  A.,  i,  537. 
Hexoic   acids,  I-  and  d-  (Neubekg  and 
Eewald),  a.,  i,  310. 

See     also     oa-Dimethylbutyric     acid, 
a-Ethylbutyric  acid,  and  ^-Methyl- 
valeiic  acid. 
Hexophenone,  €-amino-,  and  its  additive 

salts  (Gabriel  and  Colman),  A.,  i, 

649. 
isoHexoylamino-.     See  under  the  parent 

Substance. 
rf-i'soHexoyl-Z-histidine,    a-brouio-,    and 

its  methyl  ester  (Fischek  and  Cone), 

A.,  i,  1005. 
isoHexoyl-a-metliylisoserines,  a-bromo-, 

A-  and  -5-compounds  of  (Kay),  A.,  i, 

774. 
rf-isoHexoyl-^proline,      o-bromo-,     and 

a-hydroxy-,     amide     and    lactone    of 

(Fischer  and  Reif),  A.,  i,  1008. 
rf-jAoHexoyl-^tyrosine,    a-bromo-     (Ab- 

derhalden  and  Hirszowski),  A.,  i, 

888. 
(S'.'Hexoyl-c?- valine,  r'-o-bromo-  (Flscher 

and  Scheibler),  A.,  i,  958. 
Hexyl  alcohol,  active,  rotatory  power  of 

(Ciiardin),  a.,  ii,  913. 
Hexyl   bromide,  active,  rotatory  power 

of  (Chardin),  a.,  ii.  913. 
ci/c?oHexyl  ether  (Ipatieff  and  Philu'- 

off),  a.,  i,  342. 
fi/c^oHexylacetic  acid,  /3-bromo-  (Hard- 
ing,   Haworth,    and    Perkin),    T., 

1960. 
c2/cZoHexyl-2-acetic     acid,      2-bromo-l- 

hydroxy-,  lactone  of  (Harding,  Ha- 

woRTH,  and  Perkin),  T.,  1963. 
Hexylbenzene,  active  {a-pheni/l-y-mdlnjl- 

pcniane),  rotatory  power  of  (Chardin), 

A.,  ii,  913. 
CT/cZoHexylcarbinol  and  its  acetate  and 

iodide  (Faworsky  and  Borgmann), 

A.,  i,  15. 
c(/c?oHexyl-/)-dimethylamuiophenylcarb- 

inol  (ScHMiDLiN  and  v.  Escher),  A., 

i,  164. 
ci/tVoHexyldiphenylcarbinol  (Schmidlin 

and  V.  Escher),  A.,  i,  163. 
Ji-Hexylene  (Zelinsky  and  Prscheval- 

sky),  a.,  i,  845. 
Hexylene.        See     also     o-Methyl-Aa^- 

amyleue. 
Hexylene  ozonide  (Harries  and  Haeff- 

nee),  a.,  i,  846. 


/3-c(/o-/'yHexylethyIamine,  i)reparution  of, 

and  behaviour  of,  towards  nitrous  acid 

(Wallach),  a.,  i,  426. 
cyc^Hexylglycollic  acid  (Zelinsky  and 

Schwedoff),  a.,  i,  864. 
cytVoHexylideneacetic    acid  (Harding, 

Haavurth,  and  Perkin),  T.,  1961. 
cydo'Kexyl  methyl    ketone   and    its  p- 

uitrophenylhydrazone  (Wallach  and 

Evans),  A.,  i,  404. 
3-cv':AjHexyhAv>oxazolone    (Wahl     and 

Meyer),  A.,  i,  891. 
c/ycZoHexylpropionic  acid  and  its  amide 

(Zelinsky),  A.,  i,  864. 
Hippocoprosterol  (Doree and  Gardner), 

A.,  ii,  514. 
Hippomelanin  (Rona  and  Riesser),  A., 

i,  1028. 
Hippuric  acid,   limits  of  the  formation 
of,  in  man  (Lewinski),  A.,  ii,  518. 

produced  in  animals,  parent  substance 
of  the  (Vasiliu),  A.,  ii,  211. 

scission  of,  by  bacteria  (Seo),  A.,  ii, 
518. 

test  for,  in  urine  (Dehn),  A.,  ii,  907. 

separation  of,  from  urine  (Roaf),  A., 
i,  534. 
Hippuric  acid,   ^>hydroxy-    (Fischer), 

A.,  i,  89L'. 
Hippuronitrile,    4-uitro-2-annno-,    2-A'- 

acetyl    derivative    of     (Bogert    and 

Klaber),  a.,  i,  468. 
Hirudin,  effect  of,  on  blood-gases  (Bar- 
croft  and  Mines),  A.,  ii,  117. 
Histidine,  arginine,  and  lysine,  amount 
of,   in   the   hydrolytic   products   of 
various  animal  tissues  (Wakeman), 
A.,  ii,  209. 

colour  reaction  of  (Knoop),  A.,  ii,  642. 

derivatives  (Fischer  and  Cone),  A., 
i,  1004. 
Hofmann's    reaction  with   amides    and 

hydrazine  derivatives  of  carbonic  acid 

(Darai'SKy),  a.,  i,  106. 
Holmium    and    erbium,    separation    of 

(Hofmann  and  Burger),  A.,  ii,  189. 
o-Homobetaine.   See  Trimethjd-a-propio- 

betaine. 
Homo-olestranol   (Power  and   Tutin), 

T.,  896  ;  P.,  117. 
Homophthalic  acid,  esters  (Dieckmann 

and  Meiser),  A.,  i,  894. 
Homopiperonal  and  its  oxinie,  semicarb- 

azone,  nitrile,  and   amine   (Semjiler 

and  Bartelt),  A.,  i,  901. 
Homopiperonyl  alcohol  (Semmler  and 

Bartelt),  A.,  i,  902. 
Homopiperonylic   acid   and  its   methyl 

ester  (.Semmler  and  Bartelt),  A.,  i, 

901. 
Homotanacetonedicarboxylio  acids 

(Semmlee)  A.,  i,  92, 
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Homothujyl  alcohol  (Wallach),  A.,  i, 

431. 
Honey,  quantity  of  formic  acid  iu  (Farn- 
sTEiNEii),  A.,  ii,  639. 

detection  of  formic  acid  iu  (Mekl),  A., 
ii,  991. 
Hopeites,    o-    and    0-,    from    Rhodesia 

(Spkncer),  a.  ,  ii,  397. 
Hordein,  hydrolysis  of  (Kleinschmitt), 

A.,  i,  69. 
Hordenine,   reactions    of,  based  on    its 

constitution  (DENiofes),  A.,  i,  735. 
Horse,  liver  of  tlie.     See  Liver. 
Horse-serum,  proteins  of  (Mellanby), 

A.,  ii,  117. 
Hortonolite  from  Iron  Mine  Hill,  Rhode 

Island  (Johnson  and  Warren),  A., 

ii,  203. 
Huantajayite,  synthesis  of  (Cornu),  A., 

ii,  396. 
Hulsite    from    the    Seward    Peninsula 

(Knopf     and     Schaller),     A.,     ii, 

507. 
Humic   acid   (SiJCHTiNo),    A.,    ii,   231  ; 

(van  Schermbeck),  a.,  ii,  743,  994  ; 

(Tacke  and  Suchting),  A.,  ii,  994. 
Humus,  separation  of  clay  iu  the  estima- 
tion of  (Mooers  aud   Hampton), 
A.,  ii,  744. 

formation  (Suzuki),  A.,  ii,  127,  421. 

substances     soluble     iu    water     from 
Scandinavian  fresh  waters  (Aschan), 
A.,  i,  250. 
Humussoles  (Aschan),  A.,  i,  250. 
Hydantoic    acid   {carhamkloacetic   acid) 

and     its     salts     (Lippich),     A.,     1, 

861. 
Hydantoin  (Harries),  A.,  i,  573. 
Hydantoin,  cyclic,  CijUjifOoNa,  from  the 

pheuylcarbamido-derivativo      of       4- 

amino-l-mcthylcyclohexane-4-carb- 

oxylic  acid  (Sicita  and  Levi),  A.,  i, 

885. 
Hydantoin-1-acetamide,  4-imino-  (Jong- 

KEEs),  A.,  i,  960. 
Hydantoin- 1- acetic   acid  and   its  esters 

and  amide  (Jongkees),  A.,  i,  960. 
Hydantoins,  thio-,  and  bases  from  them 
(Bailey  and  Randolph),  A.,  i, 
742. 
desulpluirisation    of   (Bailey    and 
Randolpii),  a.,  i,  741. 
Hydantointetrazones       (Bailey       and 

Bp.ooks),  a.  ,  i,  842. 
Hildnt.  fmat,  nucleoli  of  (Walker  and 

Embleton),  a.,  ii,  868. 
Hydramides,  action  of  maguosium  organic 

compounds  on  (BuscH  and  Leefhklm), 

A.,  i,  151. 
Hydrate   theory  (Jones  aud   Peakck), 

A.,    ii,    19;   (Jones  aud  Stine),  A., 

ii,  474. 


Hydrate  theory,  the  effect  of  one  salt  on 
the   hydratiug  power  of  another  salt 
present  in  the  same  solution  (Jones 
and  Stine),  A.,  ii,  474. 
Hydrates,  formed  by  a  number  of  electro- 
lytes,   appro.xiniate   composition   of 
the  (Jones  and  Pearce),  A.,  ii,  19. 
of  fatty  acids,  according  to  measure- 
ments of  the  viscosity  of  their  solu-        , 
tions    (Tsakalotos),    A.,    i,    498,       I 
598.  _  1 

Hydration     values,     determination     of 
(Armstrong  and  Crothers),  A.,  ii, 
816. 
Hydratropyltropeine,     bromo-,     hydro- 
bromide  of,  and  cliloro-,  and  its  hydro- 
chloride,   picrate   and   platinichloride 
(Wolffenstein  and  Mamlock),  A., 
i,  281. 
Hydrazine,    preparation  of    (Raschig), 
A.,  ii,  1029. 
action  of  cyanogen  bromide  on  (Pelliz- 

zARi  and  Repetto),  A.,  i,  65. 
oxidation  of  (  Browne  aud  Shetterly), 

A.,  ii,  373. 
action  of  nitrous  esters  on,  in  alkaline 
solution     (Stolli?;),     A.,     i,     917  ; 
(Thiele),  a.,  i,  927;  ii,  940. 
influence  of,  on  the  intermediary  meta- 
bolism of  the  dog  (Unuerhill  and 
Kleiner),  A.,  ii,  214. 
and  nitroso-,  cobaltinitrites  of  (Hof- 

mann  aud  Buchxer),  A.,  i,  876. 
hydrate,  action  of,  on  diazoacetamide 
aud  on  ethyl  diazoacetate  (Cuu- 
tius,  Darapsky,  and  Bockmuhl), 
A.,  i,  144. 
action  of,  on  nitro-compounds  (CuR- 
Tius  and  Mater),  A.,  i,  53. 
«s-Hydrazines,  secondary,  action  of,  on 
carbamide    (Milrath),    A.,    i,    581, 
1014. 
r^A'-.sw. -Hydrazines,  reactions  of  (Franzen 

and  Scheuermann),  A.,  i,  293. 
Hydrazines,  aromatic,  oxidation  of,  by 
metallic    oxi(U's,    iiermauganates, 
aud  chrouiatcs  (Chatpaway),  T. , 
270;  P.,  10. 
conversion  of,  into  diazouium  salts 
(Ciiattaway),  T.,  852  ;  P.,  74. 
Hydrazino-groups,  replacoment  of  hydr- 
oxy 1  groups  by  (Franzen  and  EiCH- 
LKii),  A.,  i,  831. 
2-Hydrazino-l:3:4-triazole,      l-anuno-5- 
lliiol-   (Stolli!;  and    15owles),  A.,  i, 
475. 
Hydrazo- compounds,    electrolytic     pre- 
l)aration   of   (Darmstadter),    A.,   i, 
301. 
5-Hydrazodiethylphthalide  (Bauer),  A., 

i,  274. 
Hydrazoic  acid.     See  Azoimide. 
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Hydrazotartronic    acid,    methyl    ester, 
preparation  of  (Curtiss  and  Tarnow- 
sKi),  A.,  i,  760. 
Hydrazotoluene,  transformation  of,  into 

tolidine  (van  Loon),  A.,  i,  831. 
Hydrazo-.     See  also  Hydrazine-. 
Hydrindene    derivatives,    formation    of, 
from  o-phenylenediacetonitrile  (Moore 
and  Thorpe),  T.,  165  ;  P.,  12. 
Hydrindene,   /3-imiEo-a-cyano-,    and  its 
phenylhydrazine     derivative    (MooRE 
and  Thorpe),  T.,  176  ;  P.,  12. 
/3-Hydrindone,    preparation    of  (Moore 
and  Thorpe),  T.,  186  ;  P.,  13. 
action   of  bromine   on   (Creeth    and 
Thorpe),  T.,  1507;  P.,  192. 
|8 -Hydrindene,       a-cyano-,       and       its 
phenylhydrazone,    metallic   salts, 
and  0-benzoyl  derivative  (Moore 
and  Thorpe),  T.,  178;  P.,  13. 
formation  of  (Creeth  and  Thorpe), 
T.,  1509. 
Hydriodic  acid.     See  under  Iodine. 
Hydroanthracenes  and  their  derivatives 

(Godchot),  a.,  i,  16. 
Hydroaromatic     acids,     conversion    of, 
into  their  aldehydes  (Merling),  A.,  i, 
653. 
Hydroaromatic  aldehydes,  formation  of, 
from   their  acids   (Merling),   A.,   i, 
653. 
Hydroaromatic     compounds,     study    of 
(British    Association    Reports), 
A.,  i,  328. 
transitions  of,  to  aromatic  compounds 
(Kotz  and  GoTz),  A,,  i,  173. 
Hydrobilirubin,     extra-intestinal    origin 
of  (Austin  and  Ordway),  A.,  ii,  408. 
Hydrobromic  acid.     See  under  Bromine. 
Hydrocarbon,  C7H,o,  and  its  derivatives, 
from        cyclobutyldimethylcarbinol 
(Kijner),  a.,  i,  530,  865. 
CiqHoo,      from     Philippine      terpenes 

(Bacon),  A.,  i,  815. 
CigHai     (two),      from     caryophyllene 
(Deu-ssen  and  Lewinsohn),  A.,   i, 
354. 
CifiHjg,    from    the    action   of    sodium 
alkyl  on  ethylbenzene  (Schorigin), 
A.,  i,  886. 
CigHog,  from  the  action  of  magnesium 
methyl   iodide    on   etliyl  1-methyl- 
A^-cyclopentene-2-carboxylate   (Ha- 
WORTH  and  Perkin),  T.,  597. 
CjgHis,  from  methyl  o-phenylcinnamyl- 
ideneacetate  and  magnesium  methyl 
iodide    (Reimer    and    Reynolds), 
A.,  i,  989. 
C29H26,    from    magnesium   j3-tritolyl- 
methyl   chloride  and  benzaldehyde 
(Schmidlin  and  Hodgson),  A.,  i, 
240. 


Hydrocarbon  equilibria,    calculation   of 

(v.  Wartenberg),  a.,  ii,  26,  676. 
Hydrocarbons,     formation     of,    liy    tlic 
interaction  ofmctals  of  the  ahnninium 
group  with  organic  haloids  (Spencer 
and  Wallace),  T.,  1827;  P.,  194. 

formation  of,  by  the  interaction  of 
alkyl  haloids  with  magnesium 
(Spencer  and  Grewdson),  T.,  1821  ; 
P.,  194. 

lecture  experiments  on  the  preparation 
of  (Spencer),  A.,  i,  620. 

two,  in  the  unsaponifiable  portion  of 
chrysalidene  oil  (Menozzi  and 
MoREscHi),  A.,  i,  241. 

thermal  behaviour  of  (Redgkove),  A., 
ii,  758. 

thermal  decomposition  of  (Bone  and 
Coward),  T.,  1197;  P.,  167. 

dissociation  of  several,  in  the  eudio- 
meter for  measuring  fire-damp 
(Gri^hant),  a.,  i,  493. 

equilibrium  of  the  hydrogenation  of 
(PADOAandFABRis),  A.,  i,  255,  776. 

oxidation  of,  by  air  in  presence  of 
phosphorus  (Colson),  A.,  i,  435. 

contact  oxidation  of  (Orloff),  A.,  i, 
520. 

action  of  sulphur  on  (Capelle),  A.,  i, 
201  ;  (Oechsner  de  Coninck),  A., 
i,  750. 

aromatic,  relation  between  the  absorp- 
tion spectra  and  chemical  constitution 
of(BALY  and  Tuck),  T.,  1902;  P., 
223. 

of  the  lienzene  series,  oxidation  of 
(Law  and  Perkin),  T.,  1633;  P., 
195. 

cyclic,  with  semicyclic  linkings,  pre- 
paration of  (AVallach,  Churchill, 
Evans,  Mallison,  Mendelssohn- 
Bartholdy,  and  Rentschler),  A., 
i,  402. 

ethylenie,  preparation  of  (Bouveault), 
A.,  i,  117. 

Avith  conjugate  ethylene  linkings, 
spectroscopic  behaviour  of  (Bruhl), 
A.,  ii,  1002. 

hexacyclic,  isomeric (Wallach),  A.,  i, 
425. 

open-chain,  halogen  derivatives, 
crystal  form  of,  with  reference  to 
the  Barlow-Pope  theory  of  strncture 
(Jaeger),  T.,  517  ;  P.,  29. 

quiuonoid,  preparation  of  (Staud- 
inger),  a.,  i,  410,  411;(Tschit- 
schibabin),  a.,  i,  872. 

of  the  quinodimethane  series,  prepara- 
tion of  (Tschitschibabin),  a.,  i, 
872. 

saturated,  action  of  nitric  acid  on 
(Nametkin),  a.,  i,  329. 
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Hydrocarbons,  saturated,  containing  two 
isopropyl  groups,  nitration  of  (Ko- 
NOWALOFF),  A.,  i,  241. 
donl)ly   unsaturated,  addition   of   tlic 
higher    oxidea    to    (Wieland    and 
Stexzl),  a.,  i,  517 
Hydrocarbons,  f^initro-,  halogen  deriva- 
tives  of  (PoNzio  and    Charrier), 
A.,  i,  .^21. 
primaiy  (7/nitro-,  action  of  diazo-salts 
on  (PoNZio),   A.,  i,    482  ;   (Ponzio 
and  Charrier),  A.,  i,  582. 
See  also  defines,  ParaP.ns,  Terpenes, 
and  Sesquiterpenes. 
Hydrocellulose,  cellulose,  and  oxycellu- 
lose,     highly     nitrated     (Berl     and 
Klaye),  A.,  i,  504. 
Hydrocelluloses  (Schwalbe),  A.,  i,  9. 
Hydrocbalkone,    2':4'-f?ihydroxy-.      See 
Phenyl     phenylethyl     ketone,    op-di- 
hydroxy-. 
Hydrochloric  acid.     See  under  Chlorine. 
Hydrocinnamic    acid.       See    )3-Phenyl- 

pro]>ionic  acid. 
Hydrocoumarone        and         coumarone 
derivatives  from  4:7-dimethyleoumarin 
(Fries  and  Fickewirth),  A.,  i,  824. 
Hydrocyanic  acid.    See  under  Cyanog(!n. 
Hydrodi-;8-naphthaplienazine,  tetramixo- 
(Leemanx  and  Grandmoucun),  A.,  i, 
480. 
Hydrodiphenazine,       tetrac\\\oxo-      and 
tctrawxiYo-    (Leemann     and    Granh- 
mouoin),  a.,  i,  479. 
Hydroditoluphenazines,  o-,    m-,  and  'p- 
te^mnitro-    (Leemann     and    Gkand- 
mouoin),  a.,  i,  479. 
Hydroergotinine.     See  Ergotoxine. 
Hydrofluorides.     See  under  Fluorine. 
Hydrofluosilicic      acid.         See      under 

Fluorine. 
Hydrogel  and  hydrosol,  process  of  forma- 
tion    of    (LoTTKRMdSER    iUld    RoTHE), 
A.,  ii,  304. 
Hydrogen,    atomic  weight   of  (N(n'E.s), 
A.,  ii,  100,  367. 
and  chlorine,  relative  atomic  weights 

of  (Gray  and  Burt),  P.,  215. 
new      method      of      preparing     pure 
(MAUKioiiEAr-BEAurRi;;),     A.,     ii, 
829. 
purification  of,  from  arsenic  (Recki.e- 
ben     and     Lockemann),     A.,     ii, 
271. 
change  in  the  si)eclrum  of,  under  the 
jiroloiigcd   action  of  strong  electric 
discharges  (KofiovsKv),  A.,  ii,  335. 
distribution  of  intensity  in  the  spectra 
of    the   canal   rays  in  (Si'Ark    and 
STF.innxc),  A.,  ii,  51(1. 
electrochemical    ccjuivalenl   of    (Liai- 
keldt),  a.,  ii,  559. 


Hydrogen,  ionic  conductivity  of  (Gokke), 
A.,  ii,  150. 
passage     of,     through     a    palladium 
septum,  and  the  pressure  it  produces 

(TSAKALOTOS),   P.,  208. 

•  direct   union   of,  with  carbon   (Bone 
and     Coward),     T.,     1975;     P., 
222. 
slow   combination    of    chlorine    with, 
under  the  influence  of  heat  (SlRic), 
A.,  ii,  172. 
and     nitrogen,     chemical     action     of 
radium  emanation  on  (Cameron  and 
Ramsay),  T.,  984;  R,  132.  _ 
and      oxj'gen,     chemical     action     of 
radium  emanation  on  (Cameron  and 
Ramsay),  T.,  971  ;  P.,  132. 
Hydrogen  antimonide.      See  Antimony 
^r^'hydride. 
arsenide.     See  Arsenic  ifrzliydride. 
bromide.     See  under  Bromine, 
chloride.     See  under  Chlorine, 
cyanide.      See  under  Cyanogen, 
iodide.        See  under  Iodine, 
nitride.       See  Azoimide. 
peroxide,  preparation  of  (Barnes  and 
Shearer),     A.,     ii,     345,    829; 
(Fischer  and  Rixge),  A.,  ii,  370  ; 
(Kahlbaum),  a.,  ii,  829. 
formation  of,  by  the  silent  electric 

discharge  (Lob),  A.,  ii,  480. 
production    of,     from     persulphuric 
acid  (Consortium  Fi'TR  Elektro- 
ciiEMiscHE    Ixdustrie),    A.,   ii, 
1028. 
ozone,      and      nitrogen      peroxide, 
formation  of,    in  reactions  in  air 
which  develop  high  temperatures 
(Keiset.  and  MckA.STEii),  A.,  ii, 
223. 
pliotogra])hic  action    of  (SAEliAxn), 

A.,'ii,  789. 
photographic  capacity  and  supposed 
radioactivity  of  (0.  and  A.  Dony- 
Hi;;xAUi;r),  A.,  ii,  647. 
catalysis   of,   by   iodine   and  iodine 

ions  (Abel),  A.,  ii,  939. 
kinetics  ami  catalysis  of  the  reaction 
between  a  thiosulphate  and  (Abel), 
A.,  ii,  26. 
pulsating  catalysis  of,  by  mercury 

(v.  Antroroff).  a.,  ii,  472. 
catalytic  decomposition  of,  by  means 
of  an  electric  current  (Bredig  and 
Wii.KE),  A.,  ii,  679. 
catalytic  decomjiosition     of,     under 
liigh  pressures  of  oxygen  (Stear), 
A.,  ii,  370. 
action    of    alternating    currents    of 
high  frequency  on  the  decomposi- 
tion   flf,    by    colloidal    platinum 
(liEBEPEFlj,  A.,  ii,  166. 
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Hydrogen  peroxide,  decomposition  of,  by 

means  of  platinum  foil  compared 

with  catalysis  by  colloidal  platin- 
um (Teletoff),  a.,  ii,  95. 
decomposition    of,    in    presence    of 

various      substances      (Filippi), 

A.,  ii,  271. 
interaction      of,      with      sulphides 

(Gazdar  and  Smiles),  T.,  1833  : 

P.,  216. 
double  compounds  of,  with  organic 

compounds    (Tanatar),     A.,    i, 

899. 
mercury  salts   of  (v.  Antropoff), 

A.,  ii,  383. 
test  for,    in  presence  of  aldehydes 

(MoLiNARi  and  Fenaroli),  A.,  i, 

849. 
ozone,  and  nitrogen  peroxide,  detec- 
tion    of,     in    gaseous     mixtures 

(Reiser  and  McMaster),  A.,  ii, 

222. 
detection  of,  in  milk  (Feder),  A., 

ii,  318  ;  (Wilkinson  and  Peters), 

A.,  ii,  907,  1069. 
phosphide,    action    of,     on    mercuric 
bromide  or  chloride  (Lemoult),  A., 
ii,  35. 
sulphide,     heat     of    vaporisation     of 

(Elliott  and  McIxtosii),  A.,  ii, 

354. 
absolute    density   of    (Baume    and 

Perrot),  a.,  ii,  940. 
action   of,   on  alkaline  solutions  of 

zinc  salts  (McCay),  A.,  ii,  431. 
replacement  of,  in  chemical  analysis 

(Donath),  a.,  ii,  730. 
lowest  oxides  of  (Fromm,  Roesicke, 

and  Gaupp),  A.,  i,  969. 
fZi'sulphide  (Bloch  and  Hohn),  A.,  ii, 

579. 
constitution  of  (Bloch),  A.,  ii,  580. 
iWsulphide    (Bloch    and  HiiiiN)   A., 

ii,  579  ;  (Schexck  and  Falcke), 

A.,  ii,  762. 
constitution    of    (Blocii),    A.,    ii, 

580. 
^ersulphide,     action    of,     on    organic 
compounds  (Brunner    and    VuiL- 
leumier),  a.,  i,  900. 
^crsulphides  (Strecker),  A.,  i,  386; 
(Bruni  and   Borgo),   A.,    ii,    102; 
(Bloch   and   Hohn),   A.,   ii,    579; 
(Bloch),  A.,  ii,  580. 
Hydrogen,    estimation   of,   in   technical 
gas  analysis  (Hauser),  A.,  ii,  425. 
active,  estimation  of,  in  organic  com- 
pounds   (Zerewitinoff),     a.,     i, 
593. 
and     carbon,    the    Carrasco-Plancher 
method    of    estimating,  in    organic 
substances  (Lenz),  A.,  ii,  65. 


Hydrogenase,  proof,  by  means  of  the 
chromogram  method,  tliat,  takes  an 
active  ]>art  in  alcoholic  fermentation 
(Gruss),  a.,  i,  491. 

Hydrogenation,  e(|uilibrium  of  (Padoa 
and  Faiuus),  A.,  i,  255,776. 

Hydrogen  electrode.  See  Electrode 
under  Electrochemistry. 

Hydrogen  ion  derived  from  transference 
experiments  with  nitric  acid,  equi- 
valent conductivity  of  the  (Noyes  and 
Kato),  a.,  ii,  346. 

Hydrogen  ions,  examination  of  the  con- 
ception of,  in  catalysis,  salt  forma- 
tion, and  electrolytic  conduction 
(Lapworth),  T.,  2187  ;  P.,  275. 
estimation  of  the  concentration  of,  by 
indicators  (Michaelis  and  RoNA), 
A.,ii,  571. 

"  Hydrogen  number,"  the,  as  a  means 
of  determining  unsaturated  organic 
compounds  in  a  manner  similar  to  tlie 
iodine  numbers  of  Hiibl  and  Wys 
(Fokin),  a.,  ii,  637. 

Hydrolation,  hydronatiou,  and  hydro- 
lysis as  determinants  of  the  properties 
of  aqueous  solutions  (Armstron«),  A., 
ii,  814. 

Hydrology,  isolation  of  traces  of  mineral 
substances  from  saline  mixtures  in 
(MEiLLfeRE),  A.,  ii,  62. 

Hydrolysis.  See  under  Affinity,  chemical. 

Hydronation,  hydrolation,  and  hydro- 
lysis as  determinants  of  the  properties 
of  aqueous  solutions  (Armstrong),  A. , 
ii,  814. 

Hydropinenealdehyde  and  its  oxime 
and  semicarbazone  (HoUBEN  and 
Doescher),  a.,  i,  27. 

Hydropiperic  acid,  estimation  of,  volu- 
nietrically  (Bougault),  A.,  i,  983. 

Hydropiperoin  and  /soHydropiperoin, 
action  of  thionyl  chloride  on  (Barger 
and  EwiNs),  T.,  735  ;  P.,  60. 

Hydrosol  and  hydrogel,  process  of  forma- 
tion of  (LoTTERMOSER  and  Rothe), 
A.,  ii,  364. 

Hydrosols,      freezing     of    (Bobertag, 
Feist,  and  Fischer),  A.,  ii,  1024. 
See  also  Colloidal  solutions. 

Hydrothyniine,5-nitro-4-iiydroxy-,a-  and 
0-  forms  (Johnson),  A.,  i,  692, 
739. 

Hydrouracil,  5-chloro-5-bromo-4-hydr- 
oxy-,  5;5-(fichloro-4-hydroxy-,  and 
5-chloro-5-nitro-4-hydroxy-  (John- 
son), A.,  i,  739. 

Hydrouracil-4-acetic  acid,  5-(Zibromo-4- 
hydroxy-  (Wheeler  and  Liddle),  A., 
1,  694. 

Hydroxides.  See  Metallic  hydroxides 
and  Perhydroxide  bases. 
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'Hydroxy-acid,  CjoHigOs,  and  its  salts, 
from  piiicne  (Henderson  and  Heil- 
bron),  T.,  289  ;  P.,  31. 
CjoHjcOa,    from   turmeric  oil  (Rui'e), 
A.,  i,"95. 
Hydroxy-acids,    aromatic,     and      tlieir 
esters,  rule  in  benzoj'lation  of  (Las- 
SAR-CoHN  and  Lowenstein),  A.,  i, 
984. 
organic,  formation  of  salts  and  complex 
saltsof(LEY  andERLER),  A.,  i,  177  ; 
(Obermiller),  A.,  i,  6-34  ;  (Thiel), 
A.,  i,  791. 
a-Hydroxy-acids,  transformation  of,  into 

aldehydes  (Gherbet),  A.,  i,  123. 
Hydroxyaldehydes,    aromatic,    prepara- 
tion of  (Dreyfus),  A.,  i,  654. 
o-Hydroxyaldehydes,   aromatic,  prepara- 
tion of  (Weil),  A.,  i,  800. 
tt-Hydroxycarboxylic    acids,    action  of 

heat  on  (Le  Sueur),  T.,  716  ;  P.,  70. 

Hydroxy  compounds,  aromatic,  action  of 

suliihitcson(BuciiERERand  Seyde), 

A.,  i,  45.5. 

See  also  under  the  parent  Substance. 

j8-Hydroxy-aa-dialkyl    ketones  (Blaise 

and  Herman),  A.,  i,  318. 
Hydroxy-fatty   acids,  ammonium  salts, 
oxidation    of,    by   hydrogen   peroxide 
(Dakin),  a.,  i,  75. 
Hydroxy-ketones,  aromatic,  hydrazones 

of  (TdRREY  and  Kipper),  A.,  i,  460. 
Hydroxylamine  and  its  salts  (Ebler  and 
Sciiott),  a.,  ii,  1029. 
and  its  hydrochloride,  reaction  of.  with 
carbonyl  compounds (Acree),  A.,  ii, 
169. 
electrolytic    reduction   of,    at   copper 
cathodes  (Tafel  and  Haul),  A.,  ii, 
174  ;  (Takel),  a.,  ii,  582  ;  (Roth- 
mund and  Flaschner),  A.,  ii,  583. 
action    of,  on    ketones    of  the   type, 
CHR:OH-CH:CH-CO-R  (Ciusa  and 
Tei;ni),  a.,  i,  762. 
action  of  free,   on  santonin  (Frances- 

coNi  and  Cusmano).  A.,  i,  272. 
behaviour  of,  in   the  organism  ((JiusA 

and  I>T'Z7,ATTi)),  A.,  ii,  876. 
action  of,   on    fats  (Morelli),   A.,   i, 
758. 
Hydroxy!  groups,   replacement    of,  by 
hydrazino-groujis     (Fkanzen      and 
Eichi.er),  a.,  i,  831. 
phenolic,  estimation  of  (Herzog  and 
IlANCu),  A.,  ii,  327. 
Hygric       acids,      liydroxy-,      isomeric 
(hydrux]i-~^  -rnrllijil /mil  i  lies)     (Leuciih 
and  Fei„ser),  A.,  i,  510. 
Hygroscopy,   im])(>rtance   of,  in  general 

aii.alysis  (liEiGiiARD),  A.,  ii,  891. 
Hypernephromas,    malignant,    fats  and 
lijioids  of  (Wiai.s),  A.,  ii,  411. 


Hypnotic  action  of  the  valeric  acid 
group  (VAN  derEeckhout),  a.,  ii,  55. 

Hypoiodous  acid.     See  under  Iodine. 

Hyponitrous  acid.     See  under  Nitrogen. 

Hypophosphoric  acid.  See  under  Phos- 
phorus. 

Hypophosphorous  acid.  See  under  Phos- 
pliorus. 

Hyposulphites.     See  under  Sulphur. 

Hypothermolysin  (Olivi),  A.,  ii,  49. 

Hypovanadic  acid.  See  under  Vanadium. 

HypoxantMne  and  its  aurichloride 
(Haiser  and  Wenzel),  A.,  i,  562. 

Hyssop  oil  (ScHiMMEL&Co.),  A.,  i,  667. 


Ice,  density  and  latent  heat  of  fusion  of, 

and  the  molecular  depression  of  the 

freezing   point    in   aqueous    solutions 

(Roth),  A.,  ii,  757. 
Idocrase     from     Sardinia     (Pelloux  ; 

Rimatori),  a.,  ii,  863. 
/-Idose,    isolation    of    (Blanksma    and 
Alberda  van  Ekenstein),  A.,  i, 
952. 

transformation      of,      into      /sorbose 
(Ai.berda    van    Ekenstein    and 
Blanksma),  A.,  i,  136. 
Ignition      temperature.        See      under 

Tlierniochcmistry. 
Ilicyl  alcohol  and  a-amyrin,  identity  of 

(Jungfleisch  and   Leroux),   A.,   i, 

1000.     • 
Illuminating  gas.     See  under  Gas. 
Ilmenorutile  and  its  relation  to  stritver- 

ite  (Prior  and   Zambonini),  A.,  ii, 

398. 
Ilvaite    from    Shasta    Co.,     California 

(Pkesoott),  a.,  ii,  705. 
Imide   chlorides,    action    of    potassium 

thiocyanate  on  (Johnson  and  Storey), 

A.,  i,  837. 
Imides  of  the  aromatic  .sulphonic  acids, 

jircparation    of  (Haga),    A.,    i,   870 ; 

(Suzuki),  A.,  i,  871. 
Iminazole  ring,  resolution  of,  in  amarine 
and  anisiiie  (Fischer  and  Prau.se), 
A.,  i,  219. 

series,  tautomerism  in  the  (Gabriki,), 
A.,  i,  573. 
Iminazoles,  formation  of  (Mkldola  and 

Ha\),  T.,  1659  ;  P.,  197. 
Iminazolones.     See  (Jlyoxaloncs. 
^-Iminazolylpropionic  acid  and  o-ohioro- 

(Windaus  and  Vogt),  A.,  i,  G94. 
Imino-acids,  synthesis  of  (Stadnikoff), 

A.,  i,  251. 
Imino-compounds,     formation    and     re- 
actions of  (Moore  and  Thori'k),  T., 

165;    P.,  12;    (Best  and   Thorpe), 

P.,  283. 
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Iminodiacetic  acid  and   its  derivatives 

(JoNCKEEs),  A.,  i,  959. 

)3-naphthalenesulphoiiyl        derivative 

and  its  barium  salt  (BergeMj  and 

Feigl),  a.,  i,  396. 

Iminodiacetimide.     See  2:6-Diketopiper- 

azine. 
Imino-esters,  catalysis  of  (Derby),  A., 
i,  419  ;  (Stieglitz),  A.,  ii,  167,  168  ; 
(McCr.a.ckex),  a.,  ii,  572;  (Schles- 
inger),  a.,  ii,  680. 
Imino-esters,    chloro-,   syn-    and    ardi- 
stereoisoraerism  of  (Stieglitz),  A.,  i. 
726. 
vf/'Iminopyrine     and     4-nitroso-      (Mi- 
ch aelis,  Mielecke,  and  Lutze),  A., 
i,  62. 
Imperatoria  Oslruthmm,  constituents  of 
the    rhizome    of    (Herzog),    A.,    ii, 
978. 
Inanition,  metabolism  of  calcium,  mag- 
nesium,     and      pliosphorus      during 
(Wellmann),  a.,  ii,  306. 
Indazole  and  its  silver  and  mercuric  de- 
rivatives  (Jacobson   and   Hubkk), 
A.,  i,  299. 
derivatives,    formation     of,     from    o- 
methylated  anilines  (Jacobson  and 
HuBER),  A.,  i,  298. 
Indene,  preparation  of  pure  (Boes),  A., 

i,  410. 
Indene-3-carboxylic  acid,  2-amino-,  and 
its  ethyl  ester  and  amide,  and  their 
hydrochlorides  (Moore  and  Thorpe), 
T.,  183;  P.,  13. 
2:3-Indenobenzopyranol(l:4)  and  7-liydr- 
0XV-,    and   their   salts   (Perkin    and 
Robinson),  T.,  1099. 
Indiarubber.     See  Caoutchouc. 
Indican,    detection   of,    in   urine    (Sal- 

KOWSKi),  A.,  ii,  999. 
Indicator,  nietanil  yellow  as  a  selective 

(Linder),  a.,  ii,"627. 
Indicators,   theory  of  (Agree),  A.,   i, 
423,  652;  (Stieglitz),  A.,  i,  652; 
(Agree  and  Slagle),  A.,  i,  653. 
establishment  of  the  isomerism  theory 
of,  in  the  case  of  methyl-orange  and 
helianthin    (Hantzsch    and    HiL- 
scher),  a.,  i,  469. 
constitution    of,    used    in   acidimetry 

(Hewitt),  A.,  ii,  269. 
for   the    titration    of  cinchona   bases 

(RuPR  and  Seegers),  A.,  ii,  239. 
addition  of  indigo  in  titrations  with 
methyl-  or  ethyl-orange  (Luther), 
A.,  ii,  62. 
Jndigofera  arrecfa   and    I.    s^imatrana, 
analysis    of   the  leaves    of   (Gaunt, 
Thomas,  and  Bloxam),  A.,  ii,  76. 
Indigo,    analysis   of  (Gaunt,   Thomas, 
and  Bloxam),  A.,  ii,  76. 


Indigoid  dyes  (Friedlander),  A.,  i, 
371,  673  ;  (Bezdzik  and  Fried- 
lanj)Eh),  a.,  i,  673  ;  (Friedlander 
and  Sciiuloff),  A.,  i,  674. 

behaviour  of,  towards  alkalis  (FiiiED- 
lander),  a.,  i,  372. 
Indigo-red  series,  thio-,  preparation  of 

colouring  matters  of  the  (Farbwerke 

voRM.  Meister,  Lucjius,  &  Bruning), 

A.,  i,  987. 
Indigotin,  preparation  of  (Lilienfeld), 
A.,  i,  797. 

stereochemistryof  (Falk  and  Nelson), 
A.,  i,  107. 

electrolytic  reduction  of  (Chaumat), 
A.,  i,  107. 

and  0-,  m-,  and  p-diiAAoro-,  colours 
of,  in  various  solutions  (Schwalbe 
and  Jochheim),  A.,  i,  1019. 

behaviour  of,  towards  alkalis  (Fried- 
lander),  A.,  i,  372. 

reaction  of,  with  potassium  perman- 
ganate (Miller  and  Smirnoff),  A., 
i,  468. 

some  uusymmetrical  analogues  of 
(Grob),  a.,  i,  1011, 

estimation  of,  in  indigo-yielding  plants 
(Bergtheil  and  Briggs),  A.,  ii, 
75. 
Indigotin,  tri-  and  tctra-hxavao-,  pre- 
paration of  (Gesellsc'haft  fur 
Chemisciie  Industrie  in  Basel), 
A.,  i,  468. 

chloro-,  and  its  leuco-compound,  pre- 
paration of  stable  (Gesellschaft 
FiJR  Chemische  Industrie  in 
Basel),  A.,  i,  695. 

0-,  m-,  and  jy-chloro-,  colours  of,  in 
various  solutions  (ScHVifALBE  and 
Jochheim),  A.,  i,  1019. 

chlorobromo-,  preparation  of  (Gesell- 
schaft Fi'iR  Chemische  Industrie 
IN  Basel),  A.,  i,  1019. 

tri-,  tetra-,  and  /(r.*«-haIogenated  de- 
rivatives, preparation   of  (Gesell- 
schaft FiJR  Chemische  Industrie 
IN  Basel),  A.,  i,  798. 
Indigotin       groui)       (Wieland      and 

Gmelin),  a.,  i*  1013. 
Indigotinsulpbonic       acids,       halogen 

(Schwalbe    and  Jochheim),    A.,   i, 

1019. 
Indium,    interaction    of,    with    organic 

halogen    compounds    (Spencer    and 

Wallace),  T.,  1832;  P.,  194. 
Indium  jy^jrchlorate,  iodate,  selenate,  and 
cffisium     selenate     (Mathers    and 
Schluederberg),  a.,  ii,  386. 

silicotungstates  (Wyrouboff),  A.,  ii, 
386. 
Indium,      separation      of      iron      from 

(Mathers),  A.,  ii,  434. 
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Indole  in  flowers  (Weeiiuizen),  A.,  ii, 
1065. 
regular  occurrence  of,  in  urine  (Jaff6), 

A.,  ii,  1057. 
urinary  pigments  derived  from  (Bene- 

DiCENTi),  A.,  ii,  1057. 
deriyatives  (Hinsberg),  A.,  i,  453. 
detection   of,   in  pus  (Porcher),  A., 

•ii,  769. 
estimation  of,  in  faeces  (v.  Moraczew- 
sKi),  A.,  ii,  441  ;  (Gorter  and  he 
Graaff),  A.,  ii,  783. 
Indoles  (Angeli  and  Morelli),  A.,  i, 
S28. 
electrolytic   reduction    of    the    (Cae- 

RAsco),  A.,  i,  912. 
reactions  of  (Angeli  and  Marchetti), 
A.,  i,  207. 
'Indoles,  nitroso-,  structure  of  (Angeli 

and  Morelli),  A.,  i,  828. 
Indole-acetic  acid  as  the  chromogen  of 

urorosein  (Hertrr),  A.,  ii,  410. 
Indolinones,  formation  of  (Lieber),  A., 

i,  681. 
Indolylacrylic  acid,  a-amino-,  iV-benzoyl 
derivative     of,     and     its      reduction 
(Ellinger    and    Flamand),    A.,    i, 
378. 
Indophenol,  Co^HjgOaNjS,  from  ^j-tolu- 
enesuli)honyl-o-naphthylamine  and  p- 
aminophenol     (Chemisciie     Fabrik 
Griesheim-Elektron),  a.,  i,  209. 
Indophenol,  sodium   salt   (Cassella  & 

Co.),  A.,  i,  416. 
Indoxazen  (Conduchi5),  A.,  i,  154. 
Indoxyl  and  its  derivatives,  preparation 
of  (Liltenfeld),  a.,  i,  797. 
and   its  homologues  and  derivatives, 
preparation  of  (Badlsciie  Anilin- 
&  Soda-Fabrik  ;  Lilienfeld),  A., 
i,  371. 
urinary,  symptomatic   significance   of 
(Poroher),  a.,  ii,  769. 
1-Indoxylbenzene,    3-    and    4-hydroxy- 
and    3:4-f//hydroxy-,    and    their   sul- 
phonic     acids     (Fiuedlandeh     and 
Schiilofk),  a.,  i,  674. 
Indoxylcarboxylic  acid,  thio-.     See  (1)- 
Tiiionaphth('ii-2-carhoxy]ic     acid,     3- 
liydroxy-. 
Indoxylthionaphthenone       (2-thionapJi- 
lhcn-2-in(hile-indig(ili)t)  (Fried- 

lander),  A.,  i,  372. 
Indoxyl-2-  and   -3-tliionaphthen-3-  and 
-2-ones,    3'-    and    2'-    (IJezdzik    and 

FllIEDLANDEIt),  A.,   i,   673. 

Induline,  explanation  of  the  formation 
of  (OsTitOGOVicii  and  Silbeumann), 
A.,  i,  373. 

Indulines  from  aniline  (Bacovescu),  A., 
i,  82i3. 

Infant's  urine.     See  Urine. 


Inks,      gall-iron      (Hinrichsen      and 
Kedesdy),  a.,  ii,  544 ;    (Kedesdy), 
A.,  ii,  642. 
Inlet-tube,  steam  (Stoltzenberg),  A., 

ii,  828. 
Inorganic  chemistry.     See  Chemistry, 
colloids.     See  Colloids, 
hydroxides.     See  Metallic  hydroxides, 
salts.     See  Salts,  inorganic. 
Inosic  acid  and  carnine   (Haiser   and 
Wexzel),  a.,  i,  561. 
and    its    hydrolysis    (Neuberg    and 

Brahx),  a.,  i,  1029. 
hydrolysis  of  CLevene  and  Jacobs), 
A.,  i,  931. 
Inosine  and  its  acetate  and  silver  salt, 
and    its    hydrolysis     (Haiser     and 
Wenzel),  a.,  i,  561. 
Inositogen  (Rosenberger),  A.,  ii,  873. 
Inositol   {inositf),    production   of,    from 
phytin,   by   phytase   (Suzuki,    Yo- 
SHiMURA,    and    Takaishi),   A.,    i, 
236. 
in  animal  fluids  and  tissues  (Rosen- 
berger), A.,  ii,  873. 
in  flesh  (Rosenberger),  A.,  ii,  1055. 
condensation   product  of,    with  phos- 
phoric acid.     See  Phytin. 
physiological  behaviour  of  (Mayer), 
A.,  ii,  521. 
z'-Inositol  and  its  hexa-acetyl  derivative 

(de  Jong),  A.,  i,  952. 
Inositol,     cyclic,    relation    of,    to    the 
aliphatic   sugars    (Neuberg),    A.,    i, 
394. 
Inositols  {imisitcs)  of  mistletoe  (Tanret), 

A.,  ii,  58. 
Insoluble  substances,  action  of  soluble 
substances  on  (Oeciisner  de  Coninck 
and  Arzalier),  A.,  ii,  843. 
Intestinal  juice,  nature  of  the  alkalinity 
of  (Pollacci),  a.,  ii,  50. 
loops  in  dogs,  absorjition  of  fat  from 

(Plant),  A.,  ii,  1050. 
muscle,  the  work  of  the  (Cohnheim), 
A.,  ii,  209. 
Intestine,  rclationHlii]i  of  concentration 
to  absorption  in  the  (London  and 
P(iLOWZ(iwA),  A.,  ii,  1050. 
the   relationship  between  tlie   hourly 
excretion  of  nitrogen  and  resorption 
from  the,  and  its  dependence  on  rest, 
work,  and  diuresis  (Haas),  A.,  ii, 
874. 
digestion  and  absorption   of  meat  in 
tlie  (London  and  Sulima),  A.,  ii, 
870. 
occurrence   of  scatole   in   the   human 
(Hki:tku),  a.,  ii,  211. 
Intramolecular  ciiange,  new  method  for 
3tu(lying(PAiTERsoN  and  McMillan), 
a.,  ii,  266. 
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Intramolecular,    rearrangement    in    in- 
active    substances,     polarimetric 
study  of  (Pattkkson  and  McMil- 
lan), T.,  1041  ;  P.,  135. 
effected   by  fusion   with   potassium 
hydroxide     (Blanksma  ;      Tym- 
8TRA),  A.,  i,  262. 
Invertase  of  the  date  (Vinson),  A.,  ii, 
418,  724. 
from     yeast,    adsorption     affinity    of 
(MicHAELis),  A.,  i,  2.35. 
Invert  sugar.     See  Sugar,  invert. 
Iodic    acid    and    lodates.      See    under 

Iodine. 
Iodide  of  starch,  nature  of  (Katayama), 

A.,  i,  9  ;  (Padoa),  A.,  i,  249. 
Iodides.     See   under   Iodine    and    Poly- 
iodides. 
lodination,    studies    in    (Korner    and 

Belasio),  a.,  i,  778, 
Iodine,     new    polymorphous    form     of 
(Kurbatoff),  a.,  ii,  31. 
electrolytic  conductivity  of,  in  nitro- 
benzene solution  (Bruner),  A.,  ii, 
149. 
relation  between  current  and  potential 
diiierence  in  solutions  of,  in  potass- 
ium    iodide     (Brunner),     A.,    ii, 
754. 
solubility  of,  in  water  (Hartley  and 

Campbell),  T.,  741  ;  P.,  58. 
action  of,  on  some  elements  in  vacuum 

(Guichard),  a.,  ii,  81. 
reaiition    of,    witli    phosphorous    acid 

(Steele),  T.,  2203  ;  P.,  193. 
liberation  of,  i'rom  hydriodic  acid  by 
certain  halogenated  malonyl  deriva- 
tives (Whiteley),  p.,  288. 
comparative     investigations     on     the 
elimination  of,  after  administration 
of    potassium    iodide    and    saiodin 
(BA.SCH),     A.,     ii,    521  ;      (Abder- 
halden    and    Kaittzsch),    A.,   ii, 
611. 
and  selenium  (Pellini  and  Pedrina), 

A.,  ii,  833. 
and  sulphur,  existence  of  compounds 
of  (Smith  and  Carson),  A.,  ii,  32; 
(Ei'hraim),  a.,  ii,  581. 
Hydriodic    acid     {hydrotjen    iodide), 
photochemical    oxidation    of,    by 
oxygen    (Plotnikoff),     A.,     ii, 
790. 
decomposition  of,  in  light  (Boden- 

stein),  a.,  ii,  172. 
influence  of  radium  on  the  de- 
composition of  (Creighton  and 
Mackenzie),  A.,  ii,  450. 
influence  of  iron  compounds  and  of 
peroxydases  on  the  catalysis  of,  by 
hydrogen  peroxide  (Wolff  and 
DE  Stoeklin),  A.,  i,  746. 


Iodine : — 

Hydriodic  acid,  liquid,  lieat  of  vaporis- 
ation of  (Elliott  and  McIntosh), 
A.,  ii,  354. 
Iodides,  new  type  of  combination  of, 

with  sulphur  (Auger),  A.,  i,  241. 
Iodic  acid,  study  of  the  oxidation  })lie- 
nomena  produced  by  (Baubigny), 
A.,  ii,  577. 
and    bromic    acid,    estimation    of, 
by   means  of  thiosulphuric  acid 
(Casolaki),  a.,  ii,  222. 
periodates,  bromates,  and  clilorates, 
estimation  of,  by  means  of  form- 
aldehyde,    silver      nitrate,     and 
potassium  persulphate  (Brunner 
and  Mellet),  A.,  ii,  222. 
Hypoiodous  acid,  action  of  nascent,  on 
unsaturated  acids  (Boi'(;ault),  A., 
i,  179,  269,  537,  791,  983. 
Iodine    and    chlorine,  estimation  of,  in 
"  erythrosine  "  (Jean),  A.,  ii,  129. 
bromine,  and  chlorine,  separation  of, 
by  means  of  hydrogen  peroxide  in 
acid  solution  (Janna.scii),  A. ,  ii,  730. 
See  also  Halogens. 
lodo-.     See  also  under  the  parent  Sub- 
stance. 
"  lodoargyrum  "     (Nardelli),   A.,    ii, 

715. 
lodo-fatty  acids,  higher,  preparation  of 
esters  of  (Farbenfabriken  vorm.  F. 
B.A.YER  &  Co.),  A.,  i,  310. 
lodoform-sulphur  (Auger),  A.,  i,  241. 
lodogorgonic   acid.     See  Tyrosine,  2:5- 

diiodo-. 
lodohydrins,  aromatic,  mechanism  of  the 
transposition   of  phenyl  in   (Tiffen- 
EAU),  A.,  i,  165,   166;    (TiffeNf.au 
and  Dat'PEL),  A.,  i,  972. 
lodolactones  (Bougault),  A.,  i,  537. 
Ionic  concentrations,  experiments,  and 
mobility,  lonisation,  and   Ions.     See 
under  Electrochemistry. 
Ionised  gases.     See  under  Gases. 
Ionium  (Mauckwald   and  Keetman), 
A.,  ii,  144  ;  (Boltwood),  A.,  ii,  455. 
tf/-Ionone       hydrate,      preparation       of 

(CouLiN),  A.,  i,  1000. 
Ipomcea  purpurea,  chemical  examination 
of  (Power  and  Rogerson),  A.,  ii,  725. 
Ipuranol  and  its  diacetyl  derivative  from 
olive  bark  (Power  and   Tutin),  T., 
907  ;  P.,  118. 
Ipuranol  and  its  acetyl  derivative  and 
Ipurolic  acid  and  its  esters  and  salts 
(Power  and  Rogerson),  A.,  ii,  725. 
Iridium,  wave-length  tables  of  the  arc 
and  spark  spectra  of  (British  Asso- 
ciation Reports),  A.,  ii,  334. 
Iridium  salts,  complex  (Gialdisi),  A., 
i.  3. 
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Iridium  clilorides,  compounds   of,  witli 

alkalis     (Deli^.pine),    A.,    ii,    702  ; 

(VfezEs),  A.,  ii,  703. 
oxides  ( WoHLER  and  Witzmann),  A. , 
ii,  300. 

solid   solutions  in  the   dissociation 
of    (Wr)HLER    and    Witzmann), 
A.,  ii,  301. 
Iridium   crucibles,  use  of,  in  chemical 

operations  (Crookes),  A.,  ii,  702. 
Irido- oxalates  (Gialdini),  A.,  i,  3. 
Iron,    crystallised,    from    a    foundry   at 

Teschen,  Austria   (Ccnxu),  A.,   ii, 

949. 
electrolytic,  preparation  of  (Ambero), 

A.,  ii,  593. 
metallic,  constitution  of  (Tildex),  T., 

1362. 
flame  spectra  of  (Hemsalech  and  de 

Watteville),  a.,  ii,  336,  445. 
spectrum    of,    in    a    hydrogen    flame 

(Hemsalech  and  de  Watteville), 

A.,  ii,  547. 
spectrum      of,      observed      in      the 

oxyhydrogen  blowpipe  flame  (Hem- 
salech and  DE  Watteville),  A., 

ii,  547. 
decarburisation    of    (WiJST),    A.,    ii, 

286. 
passivity   of  (Fredenhagen),  A.,  ii, 

679. 
cobalt,  and  nickel,  experiments  on  the 

passivity  of  (Byers),  A.,  ii,  1026. 
rusting   of   (Tilden),    T.,    1356;    P., 

169  ;  (Friend),  A.,  ii,  698. 
corrosion    of,    by    water    and    water 

.solutions  (Heyn  and  Bauer),  A., 

ii,  849. 
rust,    composition    of   (Tilden),    T., 

1362;  P.,  169. 
solubility   of   graphite   in   (Chari'v), 

A.,   ii,   110;  (Benedicks),  A.,  ii, 

275. 
as  oxygen  carrier  (Cervello),  A.,  i, 

1027. 
of  the  liver  (Scaffidi),  A.,  ii,  210. 
percentage    of,    in    fats,    lipoids,    and 

waxes  (Glikin),  A.,  ii,  407. 
Iron  alloys  with  aluminium  (Gwyer), 

A.,  ii,  285. 
with  carbon  (Ciiarpy),  A.,  ii,  697. 

specific  heat  of  (Ohehhoffer  and 
Meutiien),  a.,  ii,  386. 

influence  of  phosphorus  on  (WiJST), 
A.,  ii,  287. 
with  carbon  and  ])liosphorus  (Goerens 

and  Dohiuclstein),  A.,  ii,  1042. 
with  carbon  andsilicon(GoNTERMANN), 

A.,  ii,  851. 
with  copper  (Sahmen),  A.,  ii,  186. 
with    phosphorus    (Gercke),    A.,    ii, 

1041. 


Iron  alloys  with  vanadium  (Vogel  and 
Tammann),  a.,  ii,  502. 
See    also    Ferro-alloys,     Ferrochrome, 
Ferro-silicon,  and  Ferro-vanadium. 
Iron   compounds,    hysteresis    of  certain 
(Berndt),  a.,  "ii,  1013. 
colloidal,  as  peroxydiastases  (Wolff), 
A.,    i,    137,    490  ;  ii,    573,    1022  ; 
(Wolff  and  de  Stoeklin),  A.,  i, 
746. 
Iron  salts,  reducing  and  oxidising  power 
of  (MiJLLER  and  Kapeller),  A.,  ii, 
192. 
complex,  in  which  the  iron  is  masked 

(Pascal),  A.,  ii_,  193. 

and  copper  salts  in  presence  of  acids 

and  alkalis  (Frischer),  A.,  ii,  947. 

Iron  antinionides  (Kurnakoff  and  Kon- 

stantinoff),  a.,  ii,  390. 

carbide,    formation    of    (Pring),    T., 

2105  ;  P.,  241. 
carbides  (Upton),  A.,  ii,  1042. 
hydroxide,      heterogeneous     colloidal 

(SzilArd),  a.,  ii,  197. 
oxide,  spent,  estimation  of  naphthal- 
ene in  (Gair),  a.,  ii,  135. 
aluminium  phosphates,  utilisation  of 

native  (Schroder),  A.,  ii,  500. 
barium  silicate.     See  Taramellite. 
sulphates,  anhydrous,  thermal  dissocia- 
tion of  the  (Keppf.ler  and  D'Ans), 
A.,  ii,  289  ;  (L.  Wuhler,  PlIjdde- 
mann,  and  P.  Wohler),  A.,  290,581. 
sulphide  (Malfatti),  A.,  ii,  192. 
and  aluminium  sulphide,    probable 
existence  of  a  comjjound  of  (DiTz), 
A.,  ii.  111. 
sulphides,  decomposition  of,  by  alumin- 
ium (DiTz),  A.,  ii.  111. 
Ferric  salts,  complex,  relation  between 
magnetic  and  choniical  proper- 
ties of  (Pascal),    A.,  ii,   756, 
927. 
oxidations   eftected    by    (Bongio- 
VANNi),  A.,  i,  770. 
ammonio-salts,    new    series    of,    in 
which     the      iron      is      masked 
(Pascal),  A.,  ii,  19,3. 
(•hloridc,    structure  of  (Jufeueff), 
A.,  ii,  698. 
and  ferrous  chloride,  conductivity 
of  solutions  of  (Jufeukff),  A., 
ii,  698. 
hydrolysis    of   (Malfitano   and 

Michel),  A.,  ii.  111. 
hydrolysis  of,  effect  of  the  valency 
of  the  negative  ions  on  the 
(Malfitano  and  Michel),  A., 
ii,  288. 
influence  of  neutral  salts  on  the 
hydrolysis  of  (Malfitano  and 
Michel),  A.,  ii,  1042. 
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Iron: — 
Ferric   c'liloriJe,   conditions   of   equi- 
librium in  the  systems,  potass- 
ium   ferrocyanide,    water,    and 
(VoLSCHix),  A.,  ii,  468. 
reaction  })etween  potassium  thio- 
cvauate    and    (Bongiovanni), 
A.,  i,  770,  859. 
compounds    of,    with     alkaloidal 
salts  (ScHOLTz),  A.,  i,  202. 
chlorides  (Cameron  and  Robinson), 

A.,  ii,  112. 
hydroxide,    nature   of  the   pseudo- 
solutions   of   (GiOLiTTi),    A.,   ii, 
950. 
hydroxylamite  (Ebler  andScHOTx), 

A.,  ii,  1031. 
oxide,  preparation  of  pure  (Brandt), 
A.,  ii,  899. 
electrolytic  inactivity  of  (Peters), 

A.,  ii,  387. 
dissociation    pressures    of  (Wal- 

den),  a.,  ii,  852. 
different  colours  of,   an  effect  of 
the  size  of  the  gi-ains  (Wohler 
and  Condrea),  A.,  ii,  287. 
sulphates  (Cameron  and  Robinson  ), 
A.,  ii,  112. 
Ferrous  salts,  effect  of  ferric  salts  on 
the  rate  of  oxidation  of,  and  on 
the  catalytic  action  of  (Green), 
A.,  ii,  824. 
oxide,  estimation  of,  in  rock  analyses 

(MaI'ZELIUs),  a.,  ii,  538. 
oxide  hydrate,  natural  (Harj'),  A., 
ii,  861. 
Iron  organic  compounds : — 

Iron  organic  salts  (Rosentualer  and 

Siebeck),  a.,  i,  246. 
Ferrous  ferrocyanide,  colloidal,  oxyd- 
asic      phenomena      produced      by 
(Wolff),  A.,  i,  490  ;  ii,  1022. 
Iron  and  manganese  minerals  from  the 
crystalline  schists   of  Brosteni,    Rou- 
mania  (Butureanu),  A.,  ii,  955. 
Iron  ore  from  Bohemia,    a  remarkable 

(Beck  and  Doring),  A.,  ii,  397.   •-  • 
Iron     ores,    estimation    of   arsenic    in 
(GUEDRAS),  A.,  ii,  984. 
separation   of  alumina   and   silica   in 

(TiMBY),  A.,  ii,  533. 
Cast  iron,   identity  of  gi-aphite  and 
' '  temper "    gra])hitic    carbon    in 
(CHARrv),  A.,  ii,  37. 
estimation  of  phosphorus  in  (Ches- 
NEAU),  A.,  ii,  427. 
Cast-irons  containing  manganese,  con- 
stitution of  (Guillet),  a.,  ii,  192. 
Pig-iron,     estimation    of    carbon    in 

(Orthey),  a.,  ii,  131. 
Steel   process,    Thomas   basic   (Wust 
and  Laval),  A.,  ii,  851. 


Iron ; — 

Steel,  loss  of  carbon  during  solution 

of,  in   potassium  cupric  chloride 

(Moore  and  Bain),  A.,  ii,  899. 
direct  combustion  of,  for  carbon  and 

sulphur  (IsuAM  and  Aumer),  A., 

ii,  898. 
apparatus    for    the    estimation    of 

carbide  in  (Mars),  A.,  ii,  429. 
estimation  of  carbon  in  (Orthey), 

A.,  ii,  131. 
estimation  of  carbon  in,  by  means 

of  an  electric  furnace  (Johnson), 

A.,  ii,  630. 
estimation  of  chromium  and  nickel 

in  (Campbell  and  Arthur),  A., 

ii,  779. 
estimation    of  chromium,    molybd- 
enum,   nickel,   and  vanadium  in 

(Blair),  A.,  ii,  900. 
estimation  of  chromium  and  tungsten 

in   (Hinrichsen   and   Wolter), 

A.,  ii,  900. 
volumetric  estimation  of  manganese 

in    (Sacerdoti),     A.,     ii,    228; 

(Raymond),  A.,  ii,  323. 
estimation  of  phosphorus  in  (Ches- 

neau),  a.,  ii,  427  ;  (Misson),  A., 

ii,  732. 
estimation  of  sulphur  in  (Jaboulay), 

A.,  ii,  223  ;  (Orthey),  A.,  ii,  731, 
apparatus     for    the     estimation    of 

sulphur  in    (Raymond),    A.,    ii, 

628. 
estimation  of  tungsten  in,  containing 

chromium   (v.   Knokre),  A.,    ii. 

779. 
estimation  of  vanadium  in  (Camp- 
bell  and    Woodhams),    A.,    ii, 

901. 
Steels,    gases  occluded    in   (Belloc), 

A.,  ii,  108. 
containing    phosphorus    (de    Kry- 

loff),  a.,  ii,  698. 
See  also  Nickel  steel. 
Iron  (in  general)  detection,  estimation, 
and  separation  : — 
precipitation     of,      by    ammonia     in 
presence  of  tartaric  acid  (Strecker), 
a.,  ii,  71. 
and  copper,  detection  of  (Delepine), 

A.,  ii,  633. 
estimation  of,  by  permanganate  after 
reduction    with    titanous    sulphate 
(Newton),  A.,  ii,  538. 
estimation  of  ferrous    (Knight),    A., 

ii,  323. 
estimation    of   ferric    (Bollenbach), 

A.,  ii,  229. 
alumina,  and  phosphoric  acid,  estima- 
tion of,   in  presence  of  each  other 
(Cooksey),  a.,  ii,  987. 
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Iron  (in  gciicial)  detection,  estimation, 

and  separation : — 
and  chroniiuin,  volumetric  estimation 

of,   by  means   of  titanous   chloride 

(Jatar),  a.,  ii,  778. 
and     vanadium,     estimation     of,     in 

presence  of  each  other  (Edgak),,  A., 

ii,  736. 
apparatus  for  the  estimation  of  carbide 

in  (Mars),  A.,  ii,  429. 
estimation  of  carbon  in  (de  Koninck 

and  V.  Winiwarter),  A.,  ii,  320. 
apparatus  for  the  estimation  of  carbon 

in     (Widemann),      A.,     ii,     984; 

(Grzeschik),  a.,  ii,  1071. 
volumetric  estimation  of  manganese  in 

(Raymond),  A.,  ii,  323. 
estimation   of  phosphorus  in    (Ches- 

NEAu),  A.,  ii,  427. 
estimation  of  sulphur  in  (Jaboulay), 

A.,  ii,  223  ;  (Orthey),  A.,  ii,  731. 
apparatus  for  the  estimation  of  sulphur 

in  (Raymond),  A.,  ii,  628. 
estimation  of  vanadium  in  (Campbell 

and  Woodhams),  A.,  ii,  901. 
colorimetric  method  for  the  estimation 

of  small  percentages  of,   in  copper 

alloys  (Gregory), 'T.,  93. 
and    vanadium,     simultaneous    volu- 
metric estimation  of,  in  ferro- vanad- 
ium   (Warynski    and    Mdivani), 

A.,  ii,  736. 
pure   ferric  oxide  as  a  standard  sub- 
stance   for    the    estimation    of,    in 

hydrochloric  acid  solution  (Brandt), 

A.,  ii,  899. 
volumetric    estimation    of,    in    ferric 

compounds  (Muir),  A.,  ii,  228. 
estimation  of,   in  reduced  iron  (Fre- 

Riciis),  A.,  ii,  538. 
separation  of,  from  cobalt  and  nickel 

(Laby),  a.,  ii,  988. 
separation  of,  from  indium  (Mathers), 

A.,  ii,  434. 
separation  of,  from  manganese  (Moore 

and  Miller),  A.,  ii,  434. 
separation  of  thorium,  titanium,   and 

zirconium     from      (Dittrich     and 

Freund),  a.,  ii,  135. 
Iron  group,  determination  of  the  melting 
points  of  elements  of  the,  by  a  new 
radiation  method  (Burgess),  A.,  ii,  41. 
Iron  and  aluminium  groups,  ([ualitativc 
analysis   of  the   (Noyes,   Bray,  and 
Si'EAii),  A.,  ii,  538. 
Iron  oxide  contact  process  (Keppeler, 
D'Ans,    SiJNiiKi.L,   and   Kaiser),  A., 
ii,  482. 
Isatin   and   its  methyl  derivative,    pre- 
paration of  (Bauer),  A.,  i,  695. 
Isatin,  action  of  ethylamine  on  (Has- 
linger),  a.,  i,  464. 


Isatinethylamine,    5:7-f^ibromo-    (Has- 

linger),  a.,  i,  454. 
a-Isatoxime    (AVieland   and   Gmelin), 

A.,  i,  1013. 
Isomeric    change,    action    of   carbonyl 
chloride   as   an   agent  for  arresting 
(Lowry  and  Magson),  T.,  119. 
rearrangement  (Faworsky  and  BoRG- 
mann),  a.,  i,  15. 
Isomerides,  reciprocal  transformation  of, 
under    the    influence    of    chemical 
induction  (Tanatar),  A.,  i,  750. 
structural,    formal   types   of   (Laar), 
A.,  i,  749. 
Isomerism,  dynamic.    See  under  AflBnity, 
chemical, 
structural  (Marino),  A.,  ii,  833. 
Isomorphism  (Gossner),  A.,  ii,  366. 
Isomorphous  substances  and  their  mix- 
tures, specific  heats  and  heats  of  fusion 

of    (BOGOJAWLENSKY   and    WlNOGRA- 

doff),  a.,  ii,  806. 

J. 

Jateorrhizine  and  its  derivatives  from 
calumba  root  (Feist),  A.,  i,  101. 

Jecorin  and  other  lecithin-like  substances 
from  the  liver  of  the  horse  (Baskoff), 
A.,  i,  1029. 

Jeffropinic  acids,  a-  and  0-,  and  a-  and 
;3-Jeffropinolic  acids  (Tschirch  and 
Leuchtekberger),  a.,  i,  197. 

Jet,  origin  of  (Spielmann),  A.,  ii,  505. 


Kaersutite  from  Linosa  and  Greenland 
(Wasuingtun  and  Wright),  A.,  ii, 
863. 

* '  Kalkstickstoff. "  See  Manurial  ex- 
periments. 

Kaolin,  formation  of  (Haunel),  A.,  ii, 
956. 

Katabolism,  protein,  action  of  hydro- 
cyanic acid  on  (LoEWY,  Wolf,  and 
OsrERBKRi;),  A.,  ii,  312. 

Kayana-abura.  See  Tcrrya  iiiici/cra, 
oil  of. 

Keratin,  state  of  combiuatiou  of  sulphur 
in  tlie  molecule  of  (Baudisch),  A.,  i, 
710. 

Keratins,  various,  glutamic  acid  in 
(Abdeuualden  and  FucHs),  A.,  i, 
1029. 

Ketchup,   detection   and   estimation    of 
benzoic  acid  in  (Rekd),  A.,  ii,  74. 
estimation    of    benzoic    acid    in   (La 
Wali,  and  Bkadshaw),  A.,  ii,  438. 

Keten  (Staudingep.  and  Klever),  A., 
i,  246,  394  ;  (Wils.more  and 
Stewart),  A.,  i,  818. 
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Keten,   some   reactions  of  (Chick   aud 
Wilsmore),  p.,  77. 
polymeride  of  (Chick  and  Wilsmoke), 
T.,  946  ;  P.,  100. 

Ketens  (Staudinger  aud  Klever),  A., 
i,  246,  318  ;  (Staudinger),  A.,  i, 
410,  411  ;  (Staudinger  and  Ott), 
A.,  i,  602. 

Eeto-alcohol,  C27H44O3,  and  its  acetate 
and  plienylhydrazone,  from  the  oxida- 
tion of  the  substance,  C.y^HjgO.j,  from 
cholesterol  (Pickaud  and  Yates), 
T.,  1683  ;  P.,  121. 

Keto-alcohols,  synthesis  of  (Blaise  and 
Herman),  A.,  i,  248. 

2-Keto-l-alkyldihydroquinoxalines,  pre- 
paration of  (Lange),  a.,  i,  839. 

7-Ketobelieiiic  acid  (Shukoff  and 
Sciiestakoff),  a.,  i,  755. 

l-Keto-l:2-diliydrobenzoxazole  and  the 
action  of  aniline  on  (Young  and 
Dunstan),  T.,  1056. 

4-Keto-l:4-diliydroquinoline-2-carb- 
oxylic  acid  (Heller  and  Sourlis), 
A.,  i,  913. 

2-Ketodiliydrotliionaplitlien,  1  :l-f^i- 
bromo-  (Bezdzik,  Friedlandek, 
and  Koeniger),  A.,  i,  200. 

5-Keto-4-dimetliylamino-l:2:2;4-tetra- 
methylpyrrolidine    aud    its    additive 
derivatives  (Kohn),  A.,  i,  829. 

5-Keto-4-dimetliylaiiiino-2:2:4-tri- 
methyltetrahydrofuran  and  its  additive 
salts  (KouN),  A.,  i,  819. 

5-Keto-3:3'-diplieiiyl-Ai(i'):^-'-biscyc/o- 
pentenylidene     and    its    hydrochlor- 
ide   (Borsche     and     Menz),    A.,    i, 
148. 

2-Keto-4:5-diplienyltetrahydroglyoxal- 
ine,    bromo-derivatives     (Biltz     and 
Rimi'El),  a.,  i,  574. 

a-Keto-;3-ethylheptolactoiie-7-carb- 
oxylic      acid    and      its      hydrolysis 
(Fichter  and  Kappeler),  A.,  i,  660. 

a-Ketoglutaric  acid  (Blaise  and 
Gault),  a.,  i,  713. 

2-Ketohydrindene.     See  ;3-Hydrindone. 

Ketohydropyridines,  o-amino-  and  0- 
hydroxy-  (Piccinini),  A.,  i,  908. 

Keto-ketens  and  their  reactions  (Staud- 
inger and  Klevek),  A.,  i,  318  ; 
(Staudinger),  A.,  i,  410,  411. 

5-Keto-4-metbylaniino-l:4-di-  and 

•l:2:2:4-tetra-methylpyrrolidines  and 
their  phenylthiocarbamides  (Kohn), 
A.,  i,  829. 

5-Keto-4-methylamino-2:2:4-trimetbyl- 
tetrahydrofuran  and  its  phenylthio- 
carbamide  (Kohn),  A.,  i,  819. 

2-Keto-l-inetbyldihydronaplithalene, 
chloro-derivatives  (Fries   and   Hem- 
pelmann),  A.,  i,  730. 


2-Keto- 1  -methyldihydro-  l':2'-naphtha- 

quinoxaline  (Lange),  A.,  i,  839. 
4-Keto-2-metliyIl:4-dibydroquinoline 

and  its  additive  salts  (Heller  and 

Sourlis),  A.,  i,  913. 
2-Keto-l-metbyltetrahydronaphthal- 

ene,    chloro-derivatives    (Fries    and 

Hempelmann),  a.,  i,  730. 
Ketone,  CgHgOoNo,  and  its  semicarb- 
azone,  from  the  trioxime  from  3- 
nitroso-2:5-dimethylpyrrole  (Moii- 
ELLi  aud  Marciietti),  A.,  i, 
363. 

C7H10O,  and  its  oxime,  benzoyloxime, 
aud  semicarbazone,  from  A^-cyclo- 
hexeneacetic  acid  (Wallace),  A., 
i,  426. 

CgHj40,  from  the  action  of  calcium 
carbide  on  butanone  (Bodroux  and 
Taboury),  A.,  i,  854. 

CoHjoO,  aud  its  semicarbazone,  aud 
hydroxymethyleue  compound,  from 
the  diketone,  C9H14O2,  from  santene 
(Semmler  and  Bartelt),  A.,  i, 
38. 

C9H14O,  aud  its  oxime  and  semicarb- 
azone, from  l-methyldicyclo-2:2:2- 
octan-7-ol  (Semmler  and  Bar- 
telt), A.,  i,  38. 

C,,Hi40,  from  pineue  (Henderson 
'and  Heilbron),  T.,  292  ;  P.,  31. 

CyHi40  and  Cc,Hi40o,  from  santene 
glycol  (Semmler  and  Bartelt), 
A.,  i,  355. 

CiaHjyO,  and  its  oxime  and  semicarb- 
azone, from  turmeric  oil  (Rupe), 
A.,  i,  95. 

C14H2.2O,  and  its  oxime,  from  1- 
methyl-A^-cyelohexen-4-ol  (Man- 
NiCHand  Hancu),  A.,  i,  276. 

CigH]503N3,    and     its     oxime,    from 
dibenzoyluitrobenzimiuoazopiper- 
idine   (Spiegel    and    Kaufmann), 
A.,  i,  293. 

C23H00O,  from   methyl  glutarate  and 
magnesium  phenyl  bromide  (Fecht), 
A.,  ii,  916. 
Ketone     ortho-ethBTS,     preparation    of 

(Hess),  A.,  i,  762. 
Ketones,    formation    of,   during    acetic 
fermentation  (Faknsteiner),  A.,  i, 
318. 

formation  of,  from  amides  of  o-bromo- 
fatty  acids  (Mosslek),  A.,  i,  133. 

interaction  of,  with/8-beuzylhydroxyl- 
amine  (Scheiber),  A.,  i,  763  ; 
(Scheiber  and  Brandt),  A,,  i, 
764. 

action  of  calcium  carbide  ou  (Bod- 
roux and  Taboury),  A. ,  i,  854. 

condensation  of,  with  citral  hydrate 
(Coulin),  a.,  i,  1000. 
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Ketones,    reaction    of,    with    diphenyl- 
methcanediniethylhydrazine  (v. 

Bkaun),  a.,  i,  700. 

action  of  mercuric  iodide  on,  in 
alkaline  solution  (Marsh  and 
Strutheus),  p.,  266. 

action  of  a  mixture  of  mercury  diethyl 
and  sodium  on  (Schoeigin),  A.,  i, 

.     881. 

condensation  of,  with  ^-phenylenedi- 
amine,  /3-naphthylamiue,  and  13- 
naphthylhydrazine  (Rothen- 

fussek),  a.,  i,  52. 

condensation  of,  with  ethyl  phenyl- 
propiolate  (Ruhemann),  T.,  431  ; 
P.,  52. 

action  of  alcoholic  potassium  hydr- 
oxide on  (Montagne),  A.,  i, 
988. 

action  of  sodanude  on  (Haller  and 
Bauer),  A.,  i,  987. 

action  of  sodium  and  alkyl  haloids  on 
(Schorigin),  a.,  i,  866. 

containing  the  group,  'CHo'CO'CH:, 
condensation  of,  with  esters  iu 
presence  of  sodium  ethoxide 
(Clarke,  Lapworth,  and  Wechs- 
ler),  T.,  30. 

of  the  type,  CHR-CH-CH-CH-CQ-R, 
action  of  hydroxylamine  on  (CIUSA 
and  Terni),  A.,  i,  762. 

naturally  occurring  aliphatic, synthesis 
of  certain,  and  their  possible  mode 
of  formation  in  the  organism 
(Dakin),  a.,  i,  134. 

aromatic  unsaturated,  coloured  hydro- 
halides  of  (Francesconi  and 
CusMANo),  A.,  i,  801. 

cyclic,  new  (Blanc),  A.,  i,  654. 
synthesis  by  means  of  the  carl)oxylic 
esters  of  (KoTZ,  Bieber,  Hesse, 
and  Schwartz),  A.,  i,  24. 
tautomcrism     of    (Mannich    and 

Hancu),  a.,  i,  275. 
condensation  of,  with  aromatic 
aldehydes  (Wallach,  Mallison, 
and  Mahtius),  A.,  i,  424. 
reaction  of,  with  diphenylmethanc- 
dimethylhydrazine  (v.  Braun), 
A.,  i,  737. 

fatty,  molting  points  of  the  ^7-nitro- 
])henylhydrazones  of,  and  their 
identification  ( Dakin),  A.,  ii,  234. 

hydroaromatic  (CRossr-EY  and  Gil- 
ling),  P.,  130,  281. 

o^S-unsaturatcd,  reduction  of  (SicrrA, 
AuDAN,  and  Krauss),  A.,  i, 
855. 

See  also  /8-Acetoxy-ketones,  Amino- 
ketones,  ;8-lIydroxy-oa-dialkyl 
ketones,  Hydroxy-ketones,  and 
Triketone. 


Ketones,    thio-derivatives    of   (Fromm, 

Lambrecht,  and  McKee),  A.,  i,  989. 

Ketonic   acid,    CgHiaOs,   and    its  semi- 

carbazone,     from     1-methyldicyclo- 

l:2:3-A'-octen-3-one  (Semmler  and 

Bartelt),  a.,  i,  355. 

CgH]203,  and  its  semicarbazone 
from  the  diketone  from  santen£ 
(Semmler),  A.,  i,  38. 

CtjHigOs,  and  its  semicarbazone,  from 
the  oxidation  of  apofenchene 
(Bouveault  and  Levallois),  A., 
i,  193,  195. 

C14H20O7  and  CjjHooO,,  and  their 
phenylhydrazones,  from  santonin 
(Angeli  and  Marino),  A.,  i,  543. 

C.2!iii2<iOi,  and  its  oxime,  from  the 
reduction  of  the  acid,  C25H37OJ2N3 
(Wlndaus),  a.,  i,  728. 

Co6H420,.5,and  its  oxime  and  potassium 
salt,  from  cholestenone  (Dor^e  and 
Gardner),  T.,  1330  ;  P.,  173. 
Ketonic    acids,    dibasic     (Blaise    and 
Gault),  a.,  i,  713. 

naphtharesorciuol    as    a   reagent    for 
(Mandel    and   Neuberg),    A.,    ii, 
993. 
o-Ketonic   acids,   determination   of  the 

constitution  of  isomeric  derivatives  of 

(Meyer),  A.,  i,  26. 
Ketonic  and  enolic  compounds,  behaviour 
of,  with  diazo-compounds  (Tingle 
and  Williams),  A.,  i,  126. 

the  ammonia  reaction  for  distin- 
guishing between  (Michael  and 
Hibbert),  a.,  i,  78. 

tertiary  amines  as  reagents  for  dis- 
tinguishing between  (Michael  and 
Smith),  A.,  i,  943. 

acetyl   chloride  and  acetic  anhydride 
as   reagents   for   distinguisliing  be- 
tween   (Michael    and     Murphy), 
A.,  i,  949. 
j8-Ketonic     esters,    new     synthesis     of 

(Zeltner),      a.,      i,      243,       759  ; 

(Stolm;;),  a.,  i,  310. 
Keto-2-phenylbenzotriazine,      )/(,-cyano- 

amino-  (Pierron),  A.,  i,  925. 
Keto-2-phenyldihydrobenzotria2ine,    m- 

cyanoaniino-  (Pieuuox),  A.,  i,  926. 
4-Keto-2-phenyliminotetrahydrothio- 

phen-3-dicarboxylic  acid,  ethyl  ester, 

anil    its   isomeiide   (Ruhemann),  T., 

627  ;  P.,  53. 
Keto-2-phenylnaphthatriazine      (Pieu- 

kon),  A.,  i,  926. 
3-Keto-l:2:2:4-tetramethylpyrrolidino, 

4-amino-,  audits  phcnylthiocarbamido 

(K(iiin),  a.,  i,  829. 
2-Keto-l:4:6:6-tetramethyl-A='-tetra- 

hydropyridine.       See     1:4:6:6-Tetra- 

metliyl-A''-tetrahydro-2-pyridone. 
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4-Keto-2-thio-5-methylthiazolidine-3- 

acetic  acid  (Kokxrr),  A.,  i,  510. 
4-Keto-2-thiotliiazolidiiie-3-acetic   acid. 

See  Rhodaninacetic  acid. 
4-Keto-2:3:6-trimethyl-2:6-diethylpiper- 
idine  and   its  nitrate  (Tratbe),  A., 
i,  362. 
5-Keto-2:2:4-triniethyltetraliydrofuran, 
4-amino-,  and  its  idienyltliiocarliamide 
(KoHN),  A.,  819. 
2  Keto-4:6:6-trimethyl-A''-tetraliydro- 
pyridine.       See    4:6:6-Tiimethyl-A-'- 
tetrahydro-2-pyndone. 
Kidney,    frog's,    colloid  nature    of  pig- 
ments in  relation  to  their  behaviour 
in  the  (Hober  and  Kempnkr),  A.,  ii, 
716  ;    (HoBEK  and  Chas.sin),  A.,  ii, 
875. 
Kidneys,  action  of  the  digitalis  group  on 
the  (JoNEScu  and  LoEWi),  A.,  ii, 
720. 
excised,  effect  of  poisons  on  the  per- 
fusion of  (Sollmann  and  Hatcher), 
A.,  ii,  210. 
perfused,   tissue  respiration  in   (Ver- 
xon),  a.,  ii,  53. 
Kidney    secretion     of     indigo-carmin, 
methylene-blue,  and  sodium  carminate 
(Shafer),  a.,  ii,  769. 
Kinetic  theory,  application  of  the,  to  the 

metals  (Reboul),  A.,  ii,  934. 
Kinetics.     See  under  Affinity,  chemical. 
Kiri-abura.     See  Wood  oil,  Japanese. 
Kjeldahl's  method  (Salkowski),  A.,  ii, 

1070. 
Krdhnkite    from    Chile   (Palache   and 

Warren),  A.,  ii,  1047. 
Krypton,  xenon,  helium,  and  neon,  per- 
centage of,  in  the  atmosphere  (Ram- 
say),'A.,' ii,  688. 
density   of  (Moore),    T.,    2181  ;    V., 
272. 


L. 

Laccase,  oxidations  with,  in  presence  of 
salts  (v.   EuLER  and  Bolin),  A.,  ii, 
1021. 
Lacquer,  Japanese  (Miyama),  A.,  i,  437. 
Lactaldehyde,  synthesis  of,  and  its  de- 
rivatives (WoHL  and  Lange),  A.,  i, 
942,  943. 
Lactaldehydeacetal,  preparation  and  re- 
actions of  (WuHL  and  Lange),  A.,  i, 
942,  943. 
Lactam,    C11HJ2ON.2,    from     a-benzoyl- 
aminoisobutyramide      (Mohr     and 
Geis),  a.,  i,  339. 
C15H.14O3N,  from  the  menthylnrethane 
of  ethyl   lactate   (ValliiIe),    A.,   i, 
976. 
XCIV.  ii. 


Lactic  acid  {i-cthylulenclact,ic  a.cid,  a- 
hydroxypropionic  acirl),  formation 
and  decomposition  of,  by  micro- 
organisms (Meissneu),  A.,  ii, 
414, 
in  eclampsia  (ten  Doesschate),  A., 

ii,  122  ;  (Donath),  A.,  ii,  213. 
formation  of,  in  muscle  (Latham),  A., 

ii,  609. 
action  of,  on  the  isolated  and  surviving 
heart  of  mammals  (Backman),  A., 
ii,  612. 
in  wine  (Paris),  A.,  ii,  543. 
comparison  of  methods  ot  estimating 

(Trummer),  a.,  ii,  905. 
estimation  of,    in   animal   fluids  and 

organs  (Jerusalem),  A.,  ii,  905. 
estimation  of,  in  lactates  (Paessler), 

A.,  ii,  438. 
estimation  of,  in  musts  and  saccharine 
liquids  (Legler),  A.,  ii,  438. 
Lactic  acid,  bismuth  salts  (Telle),  A., 
i,  851. 
glucinum    salt  (Glasmann   and   No- 
vicky),  a.,  i,  121  ;  (Tanatar  and 
KuRovsKi),  A.,  i,  759. 
fZ- Lactic  acid  [paralacUc  acid,  sarcolactic 
acid),  formation  of,  in  the  autolysis  of 
muscle  (Inouye  and  Kondo),  A.,  ii, 
209. 
Lactic     acids,    thio-,    optically    active 

(LoviiiN),  A.,  i,  714. 
Lactic   acid  fermentation.      See  under 

Fermentation. 
Lactone,  CgHsiOgN,  and   its  acetyl  and 
bromo-derivatives,    from    3-methyl- 
pyrazolone   and   ethyl    acetoacetate 
(Wolff    and    Schreiner),   A.,   i, 
291  ;  (BiJLOW  and  Schatjb),  A.,  i, 
579. 
CflHjnOoNo,    from   3-methylpyrazolone 
and  ethyl  methylacetoacetate(  Wolff 
and  Schreiner),  A.,  i,  291. 
CjoHj-jOoNg,  from  l:3-dimethylpyrazol- 
one   and   ethyl    methylacetoacetate 
(Wolff    and    Schreiner),   A.,   i, 
291. 
;S-Lactone,    CooHjP..,    from     diphenyl- 
keten  and  quinone  (Staudinger),  A. , 
i,  410. 
Lactone  dyes   (Herzig  and  Epstein), 

A.,  i,  899. 
Lactones  and  the  corresponding  hydroxy- 
acids,    pharmacological     action     of 
certain  (Marshall),  A.,  ii,  1060. 
of   the   pyrazole   series   (Wolff    and 
Schreiner),  A.,  i,  291. 
/3-Lactones,  formation  of  (Staudinger), 

A.,  i,  410,  411. 
7-Lactone8,  formation  of  (RHUK"t)FF  and 

Schestakoff),  a.,  i,  755. 
Lactones.     See  also  lodolactones. 
90 
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Lactose  {milk  sugar)  and  its  derivatives, 
scission  of,  by  diastase  (Bierky  and 
GiAJA),  A.,  i,  1031. 
forms  of  (Hudson),  A.,  i,  952. 
heats  of  solution   of  the   three  forms 
of  (Hudson  and   Brown),  A.,   ii, 
665. 
action     of     calcium     hydroxide     on 

(KiLiANi),  A.,  i,  128,  715. 
condensation    of,    with   formaldehyde 

(Rosenberg),  A.,  i,  320. 
estimation  of  (Shimidzu),  A.,  ii,  991. 
estimation  of,  in  milk  ^Carrez),  A., 
ii,  236;  (Gu^rin),  A.j  ii,  329. 
Laevulosazine  (frudosazine,  2:5-ffo'tetra- 
hydroxyhutylpyrazine)  and  its  octa- 
acetyl     derivative     (Stolte),     A., 
ii,  51. 
degradation   of,   in   the   animal  body 
(Stolte),  A.,  i,  833. 
Laevulose   {d.- fructose),  fermentation   of, 
by  yeastjuice  (Harden  and  Young), 
P.,  115. 
oxidation  of  (Nef),  A.,  i,  7. 
behaviour   of,  towards   dihite  sodium 
hydroxide  (Meisenheimkr),  A.,  i, 
319. 
in  diabetic  urine  (Boechardt),  A.,  ii, 

518. 
tetra-  and  penta-acetates,  crystallised 

(Brauns),  a,,  i,  320. 
precipitation  of,  by  basic  lead  acetate 

(Geerligs),  a.,  ii,  991. 
detection    of,    in    presence    of    other 
natural  sugars  (Pieraerts),  A.,  ii, 
542. 
Lsevulose-o-nitrophenylhydrazone    (Re- 

claihe),  a.,  i,  1014. 
Lamp,  Hefner.     See  Hefner  lamp. 
Langbeinite  and  vanthoffitc  (Nacken), 

A.,  ii,  692. 
Lanthanum  ammonium  molybdate  (Bau- 
iiiKRi),  A.,  ii,  595. 
sulphate,  formation  of,  from  lanthanum 
oxalate  by  sulphuric  acid  (Wirth), 
A.,  ii,  570. 
f^isulpliide  (Biltz),  A.,  ii,  1038. 
Lanthanum,    cerium,    and    didymium, 
quantitative  spectra  and  separation  of 
(Poij,ok  and  Lkonaud),  A.,  ii,  645. 
Lassallite.     See  Pilolite. 
Latent    heat    of    fusion.       See    under 

Tiiermoclicmistry. 
Laterite,  origin  of  (Ciiautard  and  Le- 

moine),  a.,  ii,  203. 
Laurane,  C.^nlljo,  from  laurel  oil  (Mat- 

TiiKs  and  Sanoeu),  A.,  i,  418. 
Laurel-leaf  oil  (Haensei.),  A.,  i,  665. 
Laurel  oil,   "unsaponiliable  matter"  of 

(Maitiiics  and  San'der),  A.,  i,  417. 
Laurie    acid,    a-hydroxy-   (Power    and 
Ro(iEusoN),  A.,  ii,  725. 


Lavas   of  the  recent  eruption  of  Etna 

(Lacrois),  a.,  ii,  766. 
Lavender     oils,    observations     on     the 
analysis  of  (Jean card  and  Satie),  A., 
ii,  232. 
Lead,  atomic  weight  of  (Baxter  and 
Wilson),  A.,  ii,  281. 
electrochemistry  of  (Gumming),  A.,  ii, 

248. 
heating  effects' produced  by  Rontgen 

rays  in  (Bumstead),  A.,  ii,  342. 
and  selenium,  freezing-point  diagram 
of  (Friedrich  and  Leroux),  A.,  ii, 
696. 
poisoning.     See  under  Poisoning. 
Lead  alloys  with  aluminium  (Gwyer), 
A.,  ii,  286. 
with  antimony,  estimation  of  arsenic 

in  (Howard),  A.,  ii,  429. 
with  calcium  (Donski),  A.,  ii,  279. 
with  cobalt  (DucELLiEZ),  A.,  ii,  594  ; 

(Lewkonja),  a.,  ii,  853. 
with  nickel  (Voss),  A.,  ii,  195. 
with  ]ialladium,  nature  of  (Pushin  and 

Pash-sky),  a.,  ii,  860. 
with  tin  (Rosenhain  and  Tucker), 
A.,  ii,  1038. 
hardness  of  (Saposhnikoff),  A.,  ii, 

294. 
estimation  of  lead  in  (Holzmann), 
A.,  ii,  633. 
Lead  compounds,  solubility  of,  in  water 

(Pleissner),  a.,  ii,  40. 
Lead  chloride,  analysis  of  (B.vxter  and 
Wilson),  A.,  ii,  281. 
ammonium  chromate  (Geoger),  A.,  ii, 

691. 
hydroxide,     heterogeneous      colloidal 

(SzilArd),  a.,  ii,  197. 
potassium  ^)enodidc.  Wells',  composi- 
tion  and   formula  of   (Meldeum), 
P.,  97. 
nitrate  and  sodium  nitrate,  tempera- 
tures of  spontaneous  crystallisation 
of  mixtures   of  (Isaac),   T.,   384; 
P.,  30. 
nitrites  (Chilesotti),  A.,  ii,  845,  948. 
potassium     nitrites,    complex    (Mel- 
drum),  ]\,  97. 
oxides,   velocity    of  reduction   of,   by 
carbon  monoxide  and  the  existence 
of  a  suboxide  (Brislee),  T.,  154. 
^)croxidc,   formula  of,  and  the  action 
of  selenious  acid  on  (Marino),  A., 
ii,  106,  833. 
Triplumbic   tctrQ\\AQ   {red   lead),    ex- 
amination of  (Partheil),  a.,  ii, 
69,  227. 
assay  of  (Sacher  ;  Pieszczek),  A., 

ii,  228  ;  (Beck),  A.,  ii,  777. 
comitarisou  of  two  testa  for  (Dun- 
la  i'),  A.    ii,  537. 
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Lead  sulphate,  compound  of,  with  arsenic 

sulphate  (Kuhl),  A.,  ii,  36. 
sulphide  aud  its  oxidation  jn'oducts, 
equilibrium   iu   the   reaction   be- 
tween (ScHENCK  and  Rassbacu), 
A.,  ii,  947. 

analysis  of  (Jacobsohn),  A.,  ii,  989. 
Lead    and    silver    assays    in    ores,    dry 

(LoEVY),fA.,  ii,  323. 
colorimetric  estimation  of  (  Woudstra), 

A.,  ii,  633. 
estimation  of,  volumetrically  (Bollex- 

bach),  a.,  ii,   68  ;  (Kocii),   A.,  ii, 

227. 
estimation  of,  in  alloys  (Elkorne  and 

Warren),  A.,  ii,  735. 
estimation  of,  in  lead-tin  alloys  (HoLZ- 

mann),  A.,  ii,  633. 
estimation  of,  iu  ores  (Low),  A.,  ii, 

536. 
copper,   and  silver,   estimation  of,   in 

complicated    organic    salts    (Rinbl 

and  SiMONis),  A.,  ii,  432. 
See  also  Radio-lead. 
Lead   ions,    univalent,    existence  of,    in 
aqueous  solutions  (Dexham  and  All- 
mand),  T.,  424  ;  P.,  14. 
Leaf,  causes  of  the  displacement  of  ab- 
sorption bands  in  the  (Iwanowski), 
A.,  ii,  57. 
Leaves,    yellow     autumn,    pigment    of 

(Tsvett),  a.,  i,  279. 
Lecithid  formation  (Kyes),  A.,  ii,  215. 
Lecithin,  chemistry  of  (Mayer),  A.,  i, 

243. 
methods  for  the  preparation  of,  from 

plant  seeds  (Schulze),  A.,  i,  385. 
physico-chemical         researches        on 

(Forges   and  Neubauek),    A.,    ii, 

90. 
stability  of  (Long),  A.,  i,  385. 
behaviour  of,  with  bile  salts,  and  its 

occurrence  in  bile  (Long  and  Gep- 

hart),  a.,  ii,  872. 
behaviour  of  emulsions  of,  with  metal- 
lic salts  and  certain  non-electrolytes 

(Long  and  Gephart),  A.,  i,  385. 
preparation  of  choline  from  (Riedel), 

A.,  i,  395. 
quantitative  recovery  of  choline  from 

(MoRUZzi),  A.,  i,  395  ;  (MacLean), 

A.,  i,  396. 
the  biological  importance  of  (Glikin), 

A.,  ii,  120. 
of  the  heart  muscle,  amount  of  choline 

in  (MacLean),  A.,  ii,  967. 
partition  of,  in  the  organism  (Nerk- 

ing),  a.,  ii,  608. 
molybdenum  compounds   of  (Eiiren- 

feld),  a.,  i,  598. 
estimation  of,  in  milk  (Nerking  and 

Haensel),  a.,  ii,  999. 


Leesbergite,  the  so-called  (Bruhns),  A., 

ii,  703. 
Legumelin  from  the  pea,  hydrolysis  of 

(Osborne  and  Heyl),  A.,  i,  928. 
Legumin  from  the  vetch,  hydrolysis  of 

(O.SBORNE  and  Heyl),  A.,  i,  843. 
Lemon,  estimation  of  citral  in  essence  of 

(Bruylants),  a.,  ii,  330. 
Lemon  grass  oil,  estimation  of  citral  in 

(Bloch),  a.,  ii,  782. 
Lemon  oil,  detection  of  small  quantities 

of  turpentine  in  (Chace),  A.,  ii,  908. 
Lens,    crystalline,    ehemico-physical  in- 
vestigation    of    the    (BoTTAZZi   and 
Scalinci),  a.,  ii,  966,  1054. 
Lepidolite,   manufacture  of  lithia  from 
(ScHiEFFELiN  and  Cappon),   a.,   ii, 
690. 
Leucine  (a-amino-n-hexoic  acid)  and  its 
salts  and  methyl  derivative  and  its 
aurichloride    (Kudielka),     A.,    i, 
511. 
from  casein  (Heckel),  A.,  i,  231. 
from  the  ligamentum  nuchce  of  oxen 

(Samec),  a.,  i,  231. 
fraction      from     protein       hydrolysis 
(Ehrlich  and  Wendel),  A.,  i,  302. 
resolution   of,  into    its  optical    com- 
ponents, and  its  formyl  derivatives 
(Marko),  a.,  i,  772. 
oxidation  of,  with  hydrogen  peroxide 
(Dakin),  a.,  i,  80. 
Z-Leucine     derivatives,      synthesis      of 
(Abderhalden  and  Hirszowski),  A., 
i,  887. 
isoLeucine  {a-amino-^-inethylvaleric. 

acid),  preparation  of,  from  the 
hydrolj'tic  products  of  proteins 
(Levene  and  Jacobs),  A.,  i,  375. 
synthesis  of  (Ehrlich),  A.,  i,  396; 
(Brasch  aud  Friedmann),  A.,  i, 
607. 
Leucines,  isomeric,  behaviour  of,  in  the 

liver  (Embden),  A.,ii,  515. 
Leucite,  utilisation  of  (Maxuelli),  A., 
ii,  386. 
influence   of  micro-organisms   on   the 
utilisation  of  the  pocassiura  in,  by 
plants  (de  Grazia  and  Camiola), 
A.,  ii,  415. 
as  manure  (Alyisi    aud  Yenditori), 
A.,  ii,  61  ;  (Monaco),  A.,  ii,  424. 
Leucoalizarin   {l:2-dUiydro.vifa)ithranol) 

(Grandmofgix),  a.,  i,  786. 
Leuco-base,    C29H03N3,    from    naphtho- 
blue  (Noelting  and  Philipp),   A.,  i, 
296. 
Leuco-2-benzoylxanthen    (Heller  and 

V.  Kostaxecki),  a.,  i,  445. 
Leucocytes,  the  death  of  (Ross),  A.,  ii, 
868. 
the  vacuolation  of  (Ross),  A.,  ii,  868. 
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Leucomaines  of  cod  liver  oil  (Hawk), 

A.,ii,  308. 
Leuco-2-methyli'sorosindone       diacetate 

(Kehrmann     and     Stern),     A.,      i, 

221. 
Leucoprotease     and    antideucoprotease 

of    mammals     and   birds    (Opie    and 

Barker),  A.,ii,  117. 
Leucoquinizarin  (Grandmougix),  A.,  i, 

808. 
Leucorosindone    diacetate   (Kehrmann 

and  Stern),  A.,  i,  221. 
Leuco/sorosindone  diacetate  (Kehrmann 

and  Stern),  A.,  i,  220. 
Leucotannin   and  its  acetjd  derivatives 

(Nierenstein),  a.,  i,  91. 
LeucotMoindigotin  and  its  diacetyl  de- 
rivative (Friedlander),  a.,  i,  673. 
Leucyl-iS-aminobutyric    acid     and     its 

copper  salt  and  anhydride  (Kay),  A., 

i,  773. 
Z-Leucyl-^histidine  and   its  copper  salt 

(Fischer  and  Cone),  A.,  i,  1005. 
Leucyl-a-methyl/soserines,    A-    and  B-, 

and  their phenylcarbimides  (Kay),  A., 

i,  774. 
Meucyl*/- tyrosine  (Abderhalden  and 

HiRszowsKi),  A.,  i,  888. 
Meucyl-rf-valine   and  its  methyl  ester 

and  anhydride  (Fischer  and  Scheib- 

ler),  a.,  i,  958. 
Light.     See  nnder  Photochemistry. 
Lignin,    composition  and    reactions   of 
(Klason  ;  Klason  and  Fagerlind), 
A.,  i,  717. 

cellulose,     and    cutin,    separation   of 
(KoNifi  ;  Matthes),  A.,  ii,  236. 
Lignosulphonic  acid,  barium  salt  (Kla- 
son), A.,  i,  717. 
Lime.     See  Calcium  oxide. 
Limulus  heart,  muscle  and  nerve  of,  re- 
lative resistance  of,  to  drugs  (Meek), 

A.,  ii,  308. 
Linaloe   seeds,    oil  from  (Roure-Bert- 

rand  Fils),  a.,  i,  558. 
Linalool,  hydrogenation  of,  by  means  of 
nickel    and    hydrogen  (Enklaar), 
A.,i,  934. 

dithiozonide  (Erdmann),  A.,  ii,  831. 
Linalyl    at^etate,    thiozonide    of   (Erd- 
mann), A.,  ii,  831. 

mctliyl  ether  (Bacon),  A.,  i,  815. 
Linaria,  f,dMcosidcs   of  (Ki.obb),   A.,  i, 

903. 
Linaric  phenol  and  its  acetate  (Klobb), 

A.,  i,904. 
Linking,     carbon-nitrogen,    which   sub- 
stances  contain    a  readily    resolvable 

single?  (Emdk),  A.,  i,  83. 
Linkings,  conjugated,    addition   of  tlio 

biglinr     oxides     to      (WiELANn      and 

Stenzl),  a.,  i,  517. 


Linkings,  double  and  treble,  action  of 

ozone  on  (Harries),  A.,  i,  75,  387  ; 

(Molinari),  a.,  i,  244,  849. 
resolution  of,  by  addition  of  water  to 

terpene  compounds  (Wallaoh),  A., 

i,  429. 
Linseed  oil,  alcoholysis  of  (Haller),  A., 

i,  123. 
Lipase   in   embryonic   tissues  (Mendel 

and  Leavenworth),  A.,  ii,  207. 
inhibiting     action    of     fluorides     on 

(Amberg  and  Loevenhart),  A.,  i, 

235. 
Lipoid  liquefaction  and  cytolysis,  rela- 
tion between  (v,  Knaffl-Lenz),  A.,  ii, 
610. 
Lipoids   (Frankel  ;   Bolaffio),  A.,  i, 

377. 
percentage  of  iron  in  (Glikin),  A.,  ii, 

407. 
Lipolysis,  agglutination,  and  hemolysis 

(Neuberg),  a.,  ii,  708, 
Lippianol      from      Lippia      scaherrima 

(Power  and  Tutin),  A.,  ii,  59. 
Lippia   scabcrrima  {Bcukoss  Boss),  con- 
stituents of  (Power  and  Tutin),  A., 
ii,  59. 
Liqueurs,    identification   of  thujone   in 

(DuPARC  and  Monnier),  A.,  ii,  995. 
Liquid,  polarimetric  measurements  with 
small  quantities  of  (Donau),  A.,   ii, 
647. 
Liquid  mixtures,  electro-optical  proper- 
ties of  (Chaudier),  a.,  ii,  788. 
Liquids,    new   method   for  determining 

the  specific  heats  of  (Richards  and 

Rowe),  a.,  ii,  806. 
torsional    elasticity   of    (Lauer    and 

Tammann),  a.,  ii,  667. 
surface  tension  of,  investigated  by  the 

method  of  jet  vibration  (Pedeksen), 

A.,  ii,  158. 
relation  between  compressibility,  sur- 
face tension,  and  other  properties  of 

(Richards  and  Mathews),  A.,  ii, 

158. 
which  boil  above  100',  apparatus  for 

estimating  the  expansion  of  (TurniN- 

ER),  A.,  ii,  907. 
time-law  of  the  capillary  rise  of,  and 

the   relationship  of  velocity  to  the 

chemical  constitution  (Ostwald  and 

OoprELSROKDRR),  A.,  ii,  263. 
density  of,  below  zero  (Timmermans), 

A.,"ii,  85. 
determination  of  the  molecular  weights 

and  critical  teniperatuves  of,  by  the 

aid  of  drop  weiglits  (Morgan  and 

Stevenson),  A.,  ii,  356  ;  (Morgan 

and  HiGGiKs),  A.,  ii,  668. 
polvniorphism  of  (Vorlander),  A.,  ii, 

22. 
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Liquids,  fermented,  detection  of  methyl 

alcohol  in  (Wolff),  A.,  ii,  72. 

fermenting,  simple  form  of  apparatus 

for  observing  the  rate  of  absorption 

of  oxygen  by  (Adeney),  A.,  ii,  781. 

homologous,    orthobaric    densities    of 

(Ter-Gazarian),  a.,  ii,  666. 
inflammable,    of    low    boiling    point, 
relation   between  the  ignition  tem- 
perature and  the  vapour  pressure  of 
(Chaeitschkoff),  a.,  ii,  255. 
low-boiling,  arrangement  for  distilling 

(V.  Bartal),  a.,  ii,  929. 
organic, ,  detection    of    free    acids    in 
(Repiton),  a.,  ii,  781. 
Liquorice,  sweet  substance  from  (Rase- 

nack),  a.,  i,  818. 
Lithia.     See  Lithium  oxide. 
Lithium  in  radioactive   minerals  (Gle- 
ditsch),  a.,  ii,  9,  246  ;   (Ramsay 
and  Cameron),  A.,  ii,  247. 
thermo-electric  power  of  (Bernini), 

A.,  ii,  255. 
solutions  of,  in  liquid  ammonia  (Ruff 
and  Zedner),  A.,  ii,  585. 
Lithium     chloride,     conductivity     and 
viscosity  of  solutions  of  (Green), 
T.,  2023;  P.,  187. 
and  sucrose,  conductivity  and  viscos- 
ity  of    mixtures   of  solutions  of 
(Green),  T.,  2049  ;  P.,  187. 
effect  of  water  on  the  decomposition 
curves  of,  in  acetone  and  in  pyrid- 
ine (Patten  and  Mott),  A.,  ii, 
253. 
separation  of,  from  the  other  alkali 
chlorides    and     barium     chloride 
(Kahlenberg  and  Krauskopf), 
A.,  ii,  777. 
hydroxides,    action   of   heat    on   (de 

Forcrand),  a.,  ii,  493. 
nitrite  and  its  decomposition  by  heat 
(Ray),  p.,  75. 
molecular    volume    of   (Ray),    T., 
998  ;  P.,  75. 
oxide   {Hthia),   manufacture   of,   from 
lepidolite   (Schieffelin  and   C'ap- 
pon),  a.,  ii,  690. 
thioantimonates  (Donk),  A.,  ii,  763, 
859. 
Liver,   capacity   of  the,  to   reverse   the 
optical  action  of  sugars  (PrLiJGER), 
A.,  ii,  307. 
can  the,  form  glycogen  from  optically 
active   amino-acids?    (Grube),    A., 
ii,  516. 
the  smallest  molecule  from  which  the, 
can  make  glycogen  (Geube),  A.,  ii, 
307. 
changes  in  the  nitrogenous  constituents 
of  the,  when  the  kidneys  are  j>laced 
out  of  action  (Olivi),  A.,  ii,  407. 


Liver,   higher  fatty  acids   in   the,  after 
removal  (Leathes),  A.,  ii,  1054. 
behaviour  of  isomeric  leucines  in  the 

(Embden),  a.,  ii,  515. 
formation  of  acetoacetic  acid   in  the 

(Kmbden  and  Engel),  A.,  ii,  515. 
formation  of  acetone  in  the  (Embue.v 

and  Makx),  A.,  ii,  515. 
nature  of  the  fat  in  normal  and  patlio- 
logical      human     (Hartley     and 
Maveogordato),  a.,  ii,  210. 
the  iron  of  the   (Scaffidi),    A.,    ii, 

210. 
the  nucleo-protein  of  the(LEVENE  and 

Mandel),  a.,  i,  587. 
in  chloroform   necrosis   (Wells),    A., 

ii,  974. 
of  birds,  .formation  of  uric  acid  in  the 
(Friedmann  and  Mandel),  A.,  ii, 
1054. 
of  diabetic  dogs,   formation  of  aceto- 
acetic  acid    in    the   (Embden   and 
Lattes),  a.,  ii,  515. 
of  the  horse,  jecorin.and  other  lecithin- 
like substances  from  the  (Baskoff), 
A.,  i,  1029. 
of  reptiles.     See  Reptiles. 
Liver  autolysis.     See  under  Autolysis. 
Liver  disease,  excretion  of  creatine  and 
creatinine  in  (Mellanby),  A.,  ii,  54. 
Livetin   from   egg-yolk  (Plimmer),  T., 

1501;  P.,  190. 

Lolium    temulenfAom,    fixation    of    free 

atmospheric  nitrogen  by,  infested  with 

a  fungus  (Hannig),  A.,  ii,  523. 

Long  leaf  pine  oil  (Teeple),  A.,  i,  355. 

Loniccni   Xylostcum,   pectins   from   the 

fruit  of  (Bridel),  A.,  ii,  125. 
Lubricating'oils.     See  under  Oils. 
Luminescence,  fluorescence,  and  chemical 
constitution  (Hantzsch),  A.,  ii,  446. 
Lung-tissue,    decomposition   of  fat    by 

(Sieber),  a.,  ii,  406. 
Lupeol   (van   Romburgh),    A.,    i,    39; 
(Cohen),  A.,  i,  882. 
and  its  butyrate  (Cohen),  A.,  i,  884. 
Lutecium  (Urbain),  A.,  ii,  283,  849. 
Lutidinamide  (v.  Meyer  and  Henning), 

A.,  i,  911. 
Lutidines.     See  Dimethylpyridines. 
Lycopcrsicum  esculentum.    See  Tomatoes. 
Lymph,  lymphagogne  action  of  (Carl- 
son, Greer,    and   Becht),  A.,  ii, 
611. 
excess    of    chlorides    in     (Carlson, 
Greer,  and   Lugkhardt),  A.,   ii, 
610. 
Lymph    formation,    relative   hiemolytic 
power   of    lymph    and    serum   under 
various   conditions   of   (Hughes   and 
Carlson),  A.,  ii,  304. 
Lymph  glands.     See  Glands. 
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Lyeine,  argiiiine,  and  liistidine,  amount 
of,    in   the   hydrolytic  products  of 
various  animal  tissues  (Wakeman), 
A.,  ii,  209. 
additive  salts  of  (Ackermann),  A.,  i, 
774. 
Lysinogen  of  the  blood-disks  (Takaki), 
A.,  ii,  512. 


Magnesia.     See  Magnesium  oxide. 
Magnesio-acetylene    bromide    and     its 

reactions  (Oduo),  A.,  i,  748. 
Magnesite  stone,  artificial,  composition 

of  (CoRNu),  A.,  ii,  590. 
Magnesites,    estimation    of   magnesium 

oxide  in  (Mayrhofer),  A.,  ii,  431. 
Magnesium  and  its  hydride,  spectrum  of, 
as    obtained    by    spark    discharges 
under  reduced  pressure   (BiiooKs), 
A.,  ii,  242. 
action   of   metallic,    on  certain  fatty 
acids  (Fenton  and  Sisson),  A.,   i, 
243. 
action  of,  on  esters  of  brominated  fatty 
acids     (Zeltner),     A.,     i,     243 ; 
(Stoll^),  a.,  i,  310, 
direct  interaction  of,  with  alkyl  haloids 
(Spencer and  Crewdson),  T.,  1821 ; 
P.,  194. 
interaction    of,      with     aryl    haloids 

(Si'ENCER  and  Stokes),  T.,  68. 
and   calcium,    antagonistic    action    of 
(Meltzer  and  Auer),  A.,  ii,  312, 
519. 
Magnesium       alloys        with        copper 
(Urazoff)  a.,  ii,  186;  (Sahmen), 
A.,  ii,  187. 
with  nickel  (Voss),  A.,  ii,  195. 
Magnesium    compounds,    colloidal    and 
gelatinous  (Neuberg   and   Rewald), 
A.,  ii,  39. 
Magnesium    salts,   abnormal  behaviour 
of,  on  hydrolysis  (Denham),  A.,   ii, 
380. 
Magnesium  bromideaudiodide,  molecular 
compounds    of,    with   organic    sub- 
stances,  reciprocal  displacement   of 
the  constituents  of,  and  their  relative 
stability  (Men.scuutkix),  A. ,  ii,  170. 
carbide,    formation    of   (Pring),    T., 

2106  ;  P.,  241. 
carbonate,  reaction  of,  with  potassium 
hydrogen    carbonate    and     water 
(Buchner),  a.,  ii,  184. 
artificial,  agronomical  ('(|uivalent  of 
(Kanamori),  a.,  ii,  025. 
amiiioniiim  cliromate  (Cruger),  A.,  ii. 

G90. 
oxide   {magnesia),   reducibility  of,  by 
carbon  (Slaue),  T.,  327  ;  P.,  29. 


Magnesium  oxide  and  lime,  ratio  of,  for 
the  nmlberry  tree  (Nakamura), 
A.,  ii,  126. 
estimation  of,  in  magnesites  (Mayr- 
hofer), A.,  ii,  431. 
oxychloride  formed  by  electrolysis  of 
the    residual     solutions    from     the 
manufacture  of  potassium  chloride, 
and  its  importance  for  the  prepara- 
tion of  bromine  (Hof),  A.,  ii,  946. 
phosphate,       compoimd       of,       with 
methylamine  (Fr-AN^ois),  A.,  i,  505. 
silicide  (Lebeau  and  Bossuet),  A.,  ii, 

184. 

suli)hate      and     potassium     sulphate 

system   and  magnesium   sulphate 

and     sodium     sulphate      system 

(Nacken),  a.,  ii,  69. 

iulluence  of,  on  metabolism  (Steel), 

A.,  ii,  767. 
manuring  with   (Daikuhara),  A., 

ii,  129. 
top-dressing  with  (Zirker),  A.,  ii, 
625. 
Magnesium  organic  compounds,  isomeric 
(ScHMiDLiN  and  Hodgson),  A.,  i, 
239. 
action  of,  on  arsenious  oxide  (Sachs 

and  Kantoeowicz),  A.,  i,  1031. 
action     of,     on     ethyl    orthosilicate 
(Khotinsky    and    Seregenkoff), 
A.,  i,  1032 
reducing  properties    of   (Letellier), 

A.,  i,  242. 
Magnesium  ammonium  and  magnes- 
ium oxouium  compounds,  recipro- 
cal  transformations   of  (TscHEL- 
inzeff),  a.,  i,  254. 
benzyl,  c)Tuyl,  and   tolyl  chlorides 

(Hesse),  A.,  i,  592. 
methiodide,  compound  of,  with  amyl 
ether  (Zerewitinoff),  A.,  i,  616. 
phenyl  bromide,   action   of  chloro- 
methyl  ether  on  (Reychler),  A., 
i,  159. 
See  also  Grignard's  reaction. 
Magnesium,  estimation  of,  volumetrically 
(Rosenthaler),  a,,  ii,  67  ;  (Repi- 
ton),  a.,  ii,  632. 
separation    of,    from    the    alkalis    by 
alcoholic      ammonium       carbonate 
(Goocii  and  Eddy),  A.,  ii,  632. 
Magnesium-pectolite   from    the  diabase 
of    Burg,    Hesse-Nassau    (Reunino), 
A.,'ii,  'ioi. 
Magnetic  behaviour  of  air,  argon,   and 
Indium     in     relation     to     oxygen 
(T.vn/.i.kr),  a.,  ii,  152. 
double   refraction.     See  under   Photo- 

clieniistry. 
field,  chemical  reactions  in  a  (Bkrndt), 
A.,  ii,  756. 
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Magnetic   field,  decomposition  of  com- 
plex  chemical   compounds    in    a 
variable    (Rosenthal),     A.,     ii, 
152. 
See  also  Molecular  magnetic  field, 
rotation.     See  under  Photochemistry, 
susceptibilities  of  complex  ferric  salts 
(Pascal),  A.,  ii,  756. 
of  certain  iron  (.ompounds  (Bekndt), 

A.,  ii,  1013. 
of  the  oxygenateel  metallic  radicles 

(Pascal),  A.,  ii,  1013. 
of  solutions  (Pascal),  A.,   ii,  756, 
927. 
Magneto-optical  phenomena,  use  of  veiy 
low    temperatures    for    the    study    of 
(BECQUEKf:L),  A.,  ii,  3. 
Magjiolia      Kobus,      essential      oil      of 
(Charabot  and  Lalouk),  A.,  i,  196; 
(Roure-Bertrand  Fils),  A.,  i,  558  ; 
(ScHiMMEL  &  Co.),  a.,  i,  666. 
Maize,  effects  of  feeding  with  (Baglioni), 
A.,  ii,  619. 
manganese  compounds  as  fertilisers  for 

(Sutherst),  a.,  ii,  528. 
proteins  of.     See  under  "Proteins. 
Malachite-green,  leuco-base  of,  reaction 
of,    with  hfemoglobin  (Buckmaster), 
a.,  ii,  643. 
Malacone,     a     silicate      of     zirconium 
(Gumming),  T.,  350;  P.,  28. 
composition  of  (Tschernik),  A.,    ii, 
862. 
Maleic  acid,  alkaloidal  salts,  and  their 
optical  activity  (Hilditch),  T.,  704; 
P.,  61. 
Maleic  acid,  basic  ferric  salt  (Scholz), 

A.,  i,  604. 
Maleic_acid,rZihydroxy-,  titanium  deriva- 
tive.       See      Titani-dihydroxymaleic 
acid  under  Titanium. 
Malic   acid  in   the  production  of  wine 
(Mestrezat),  a.,  ii,  723. 
fermentation  of,  in  the  production  of 

wine  (Rosenstiehl),  A.,  ii,  772. 
estimation  of  (Pozzi-Escot),   A.,   ii, 

1078. 
estimation     of,     in     food      products 
(Cowles),  a.,  ii,  904. 
Malic  acid,  bismuth  salt  (Telle),  A.,  i, 
851. 
ferric,  ferrous,    and  basic   ferric  salts 
(Rosenthaler  andSiEBECK),  A.,  i, 
246. 
Malonaldehyde,  nitro-,  condensation  of, 
with      acetonylacetone     (Hale     and 
Robertson),  A.,  i,  634. 
Malonic  acid  and  its  ester,  preparation 
of,  from  chloroacetic  acid  (Phelps 
and  Tillotson),  A.,  i,  757. 
esterification  of  (Phelps  and  Tillot- 
son), A.,  i,  756. 


Malonic  acid,  condensation  of,  with  aldol 

and  crotonaldehyde  (Rieiiel),  A.,  i, 

501. 

influence   of    substituting   groups    on 

the     reactions     of    derivatives     of 

(EiNHORN,     V.     DiESBACH,    FeIBEL- 

MANN,  and  Ladisch),  A.,  i,  312. 
complex  iron  compounds  of  (Matsui), 

A.,  i,  853. 
thioanilide  of  (Ruhemann),  T.,  624. 
Malonic   acid,    ferrous  and  ferric  alkali 
salts  (ScuoLz),  A.,  i,  603. 
rare     earth     salts     (Erdmann     and 
Wirth),  a.,  ii,  694. 
Malonic   acid,    ethyl    ester,    action    of 
phenylthiocarbimide    on    (Ruhe- 
mann), T.,  621  ;  P.,  53. 
sodium  derivative,    action  of  allyl- 
thiocarbimide  on  (Ruhemann\ 
T.,  625. 
action  of  monochloromethyl  ether 
on  (SiMONSEN),  T.,  1777  ;  P., 
212. 
methyl  ester,    condensation  of,   with 
o/8-unsatarated    aldehydes    (Meer- 
wein),  a.,  i,  90. 
Malonic     acid,     cyano-,     ethyl     ester, 
thioanilide   of,   and  its  salts 
(Ruhemann),  T.,  626. 
action  of  ethyl  chloroacetate  on 
(Ruhemann),   T.,    627;    P., 
53. 
nitro-,  ethyl  ester,  ammonium  deriva- 
tive,   action   of    formaldehyde    on, 
diethylamine  salt,  and  nitrosoamine 
(B.\ttaglia),  a.,  i,  396, 
Malonic  semichloride  (Staudinger  and 

On),  A.,  i,  602. 
Malonyl  bromide,  oJibromo-  (Staudinger 
and  Klever),  A.,  i,  318. 
derivatives,  halogeiiated,  liberation  of 
iodine     from     hydriodic     acid     by 
certain  (Whiteley),  P.,  288. 
Malonylanilideoxime,     /sonitroso-,    and 
its  aniline  salt  (WiELAND  and  Gmelin), 
A.,  i,  1013. 
Malonylbishydrazoneacetoacetic      acid, 
ethyl   ester,    a    substance   with   three 
reactive  methylene   groups   (Bulow), 
A.,  i,  253. 
Malonyldiurethane,  bromo-,  preparation 
of,  and  the  estimation  of  bromine  in 
(Whiteley),  p.,  288. 
Malonylureide,  ethyl  ester  (Boehringer 

&  Sohne),  a.,  i,  464. 
Malt,    the   soluble    and    non-coagulable 
nitrogen   compounds    in   (Brown), 
A.,  ii,  883. 
water-soluble       polysaccharides        of 
(Brown),  A.,  ii,  978. 
Maltase,  physico-chemical   investigation 
of  (Philoche),  a.,  i,  712  ;  ii,  470. 
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Maltose  and  its  dorivatives,  scission  of, 
by  diastase  (Biekry  and  Giaja),  A.,  i, 
1031. 
Mammalian  uterus.     See  Uterus. 
Mammals,  heart  of.     See  Heart. 

leucojirotease    and     anti-leucoprotcase 
of  (Opie  and  Barker),  A.,  ii,  117. 
^-Mandelic  acid,  velocity  of  esterification 
of,    by   means  of  alcoholic   hydrogen 
chloride  (Kailan),  A.,  ii,  28. 
Mandelonitrile      glucoside,      Fischer's, 
formation   of  (Auld),   T.,   1281;    P., 
182. 
Manganese  and  the  periodic  law  (Rey- 
nolds), A.,  ii,  41. 
and  its  alloys  with  carbon  (Stadeler), 
A.,  ii,  592. 
Manganese      alloys      with      chromium 
(Hindrichs),  a.,  ii,  856. 
with  copper  (Sahmen),  A.,  ii,  187. 
Manganese   compounds,    preparation  of 
(Dieffenbach),  a.,  ii,  697. 
action  of,  on  potatoes  and  sugar  beet 
(Gri?:goire,  Hexdrick,   and   Car- 
piAux),  A.,  ii,  529. 
as   fertilisers   for   maize    (Sutherst), 

A.,  ii,  528. 
with  a'luiuinium  (Hindricirs),  A.,  ii, 
857. 
Manganese  salts,  is  the  manurial  action 
of,  observable  in  the  field  ?  (v.  Feil- 
itzen),  a.,  ii,  61. 
influence  of,  on  vegetation  (Rhodin), 
A.,  ii,  980. 
Manganese  carbide  (Stadeler),  A.,  ii, 
592. 
nitride,  Wn-jNg  (Henderson  and  Gal- 

letly),  a.,  ii,  485. 
nitrides  and  their  magnetic  properties 
(Shukoff),  a.,  ii,  484  ;  (Wedekind 
and  Veit),  A.,  ii,  1041. 
rfioxide    and     dimanganese     trioxide, 
dissociation    temperatures   of,    in 
air    and    oxygen     (Meyer     and 
RoTuERs),  A.,  ii,  191. 
action     of    hydrochloric     acid     on 
(HobMEs  and  Manuel),  A.,  ii, 
765. 
Permanganate  solutions,   optical    in- 
vistigation     of    the     condition     of 
(Hantzsch    and    Clark),    A.,    ii, 
6J6. 
Manganese  silicate  and  calcium  silicate, 
isomor2»hism  of  (Ginsberg),  A.,  ii, 
842. 
sulphate  and  sodium  fluoride,   action 
of,  on  onions  (Namha),  A.,  ii,  618. 
suljihide,   spontaneous  combustion  of 

(Binder),  A.,  ii,  192. 
Manganous  chloride,  transition  tem- 
l)eiatur(!       i){       (Richards       and 
^kede).  A.,  ii,  16. 


pel 


Manganese : — 

Manganous   oxide,    reduction    of,    by 
carbon  (Greenwood),  T.,   1491 ; 
P.,  188. 
ammonium  sulphates  (Lang),  A.,  i, 
350. 
Manganese,  detection  and  estimation  of 
small  quantities  of  (Duyk),  A.,  i, 
70.         _ 
and  chromium,  detection  of,  in  pi'esence 
of  each  other  (Karslake),  A.,  ii, 
635. 
modification  of  Volhard's  method  of 

estimating  (Mayer),  A.,  ii,  71. 
estimation  of,  by  means  of  potassium 
ferricyanide       (Bollenbach      and 
Luchmann),  a.,  ii,  1074. 
estimation  of,  volumetrically,  in  iron 

and  steel  (Raymond),  A.,  ii,  323. 
estimation  of,  in  iron  and  manganese 

ores  (Orthey),  A.,  ii,  898. 
estimation  of,  volumetrically,  in  steel 

(Sackrdoti),  a.,  ii,  228. 
estimation      of,     in     potable      water 

(Ernyei),  a.,  ii,  133. 
use  of  ammonium  persulphate  in  the 
separation  of,    from  copper  in  acid 
solutions  (Gottschalk),  A.,  ii,  433. 
separation    of,  from  iron  (Moore  and 
Miller),  A.,  ii,  434. 
Manganese  and  iron  minerals  from  the 
crystalline  schists  of  Brosteni,   Rou- 
mania  (Butureanu),  A.,  ii,  955. 
Manganese  ore  deposits  of  the  Queluz 

District,  Brazil  (Derby),  A.,  ii,  506. 
Manganous     compounds.       See     under 

Manganese. 
Mangolds,    experiments    with    ditl'erent 
varieties    and    on    the    storage    of 
(Sjoi.lema  and  van  Daalen),  A., 
ii,  618. 
manurial  experiments  on,  with  calcium 
cyanamide     and     sodium     nitrate 
(Kh'u'I'el),  a.,  ii,  619. 
Mannitol  liydrogen  jjcroxide  (Tanatar), 

A.,  i,  400. 
Maunose,  fermentation  of,  by  yeast  juice 

(Harden  and  Young),  P.,  115. 
f/-Mannose,  oxidation  of  (Nef),  A.,  i,  7. 
Mannose-c-    an<l    ->/(-nitrophenyl-hydr- 
azone  and  -o-nitrophenylosazone  (Re- 
cLAiitK),  A.,  i,  1014. 
Manometer,  simple,  for  vacuum  distilla- 
tion (Gei!iiai!d),  p.,  51. 
Mantles,     incandescent,    ajiplieation    of 
comluistion  witliout  llaine  to  lighting 
with  (Mei'nier),  A.,  ii,  463. 
Manures,  inlluence  of,  on  tlie  composi- 
tion of  wheat  (Snyder),  A.,  ii,  528. 
green,  jjersistonce  of  the  nitrogen  of, 
in  a  light  sandy  soil  (v.  Seeliidrst), 
A.,  ii,  727. 
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Manures,    phosphatic,   volation  between 

the  increased  yield  due  to,  and  the 

amount  of  phosphoric  acid   in  the 

soil(PiLz),  A.,  ii,  423. 

estimation     of     alkaline     earths     in 

(FoERSTEii),  A.,   ii,  1072. 
estimation  of  potassium  in  (Scuenke), 
A.,  ii,  321. 
Manurial  experiments,   i>ot  culture  ex- 
periments  in   1906-7   (Voelcker), 
A.,  ii,  622. 
on  barley  (Daikuhara),  A.,  ii,  128. 
on  cereals  (Wagner),  A.,  ii,  1066. 
on  crops  (Uchiyama),  A.,  ii,  126. 
on  oats  (Seidler  and  Stutzer),  A., 

ii,  1065. 
on  pasture  land    (Solberg\    A.,    ii, 

422. 
on  sugar  beet  (Andrlik  and  Urban), 
A.,     ii,     219,     1066 ;     (Gri?:ooire, 
Hendrick,  and  Carpiaux),  A.,  ii, 
529. 
with  ammonium  salts,  calcium  cyan- 
amide,  and  sodium  nitrate  (Wagner, 
Hamann,  and  MDnzinger),  A.,  ii, 
622. 
with  ammonium   nitrate   (Pfeiffer, 
Hefner,  and  Frank),  A.,  ii,  980. 
with     ammonium     sulphate     (Bach- 
mann),  a.,  ii,  980  ;  (Nazari),  A., 
ii,  1068. 
with    ammonium    sulphate,    calcium 
cyanamide,    calcium     nitrate,     and 
sodium   nitrate    (Nazari),   A.,    ii, 
1068. 
with  ammonium  sulphate  and  sodium 
nitrate    (Baessler),    A. ,    ii,    127 ; 
(Clausen),  A.,  ii,  981. 
with  basic  slag-ammonia  (Rachmann), 

A.,  ii,  624. 
with     calcium     cyanamide.     (Remy  ; 
AscHMAN   and  Arend  ;    Lohnis 
and  Sabaschnikoff),  A.,  ii,  220  ; 
(Stutzer  ;    Namba   and    Kano- 
MATA  ;  Sjollema  and  de  Wildt), 
A.,   ii,  623;  (Haselhoff  ;  Kap- 
pen),  a.,  ii,  728. 
under   different   conditions   (Uchi- 
yama), A.,  ii,  128. 
with  calcium  cyanamide  and  Swedish 
calcium  nitrate  (v.  Feilitzen),  A., 
ii,  890. 
with  calcium  cyanamide  and  sodium 
nitrate    for    mangolds    (Kloppel), 
A.,  ii,  619. 
with  calcium  cyanamide  for  potatoes 

(Stutzer),  A.,  ii,  726. 
with    calcium    nitrate     and    calcium 
cyanamide  (v.   Feilitzen),  A.,  ii, 
890. 
with  lime  (Kanomata),  A.,   ii,   624; 
(Guthrie  and  Cohen),  A.,  ii,  889. 


Manurial   experiments,    with   limo  and 

magnesia     for    the    mulberry     tree 

(Nakamura),  A.,  ii,  126. 
with   precipitated  calcium   phosphate 

(S(")DErbaum),  A.,  ii,  423. 
with  dieyanodianiide  (Loew),  A. ,  ii,  775. 
with  gypsum  (Takeuchi),  A.,  ii,  624. 
with    "  Kalkstickstoff,"     "  Stickstolf- 

kalk,"  and  calcium   nitrate  (S.tol- 

LEMA  and  DE  Wildt),  a.,  ii,  623. 
with  leucite  (Alvisi  and  Venditoiu), 

A.,  ii,  61  ;  (Monaco),  A.,  ii,  424. 
with  artificial    magnesium    carbonate 

(Kanamori),  a.,  ii,  625. 
witli    magnesium    siilpliate    (Daiku- 
hara), A.,  ii,  129  ;  (Zirker),  A., 

ii,  625. 
with    manganese    compounds    (SuTH- 

erst),    a.,    ii,    528;     (Griiigoire, 

Hendrick,  and  Carpiaux),  A.,  ii, 

529. 
with  manganese  salts  (v.  Feilitzen), 

A.,  ii,  61  ;  (Rhodin),  A.,  ii,  981. 
with     different     kinds     of     nitrates 

(Sebelien),  a.,  ii,  61. 
with  nitrogen  in  1907  (Soderbaum), 

A.,  ii,  980. 
with  organic  nitrogen,    as   compared 

with  sodium  nitrate  (Popp),  A.,  ii, 

727. 
with  old  and  new  nitrogenous  manures 

(Nazari),  A.,  ii,  1068. 
with   new    nitrogenous    manures    (v. 
Feilitzen),  A.,  ii,  981. 

for  hemp  (Stohr),  A.,  ii,  421. 
with  sodium  nitrate  and  ammonium 

sulphate  (Baessler),   A.,   ii,   127; 

(Clausen),  A.,  ii,  981. 
See  also  Plants  and  Soils. 
Manurial  trials,  Swedish  (Bolin),  A., 

ii,  422. 
Manurial  value  of  bone  dust  (Uchiyama), 

A.,  ii,  123. 
of     bone     and     mineral     phosphates 

(Montanari),  a.,  ii,  128. 
Marcitine  and  its  aurichloride  (Acker- 

mann),  a.,  i,  10. 
Mariotte-Boyle  law,    application    of    a 
deduction   from   the   (Rebenstorff), 
A.,  ii,  565. 
Mariotte's  law,       apparent      deviations 
from,     and     their    influence    on    the 
measurement      of      small      pressures 
(ScHEEL  and  Heuse),  A.,  ii,  1016. 
Marmot,    comparison  of  the  ha;molytic 
and  toxic  action  of  eel's  serum  on  the 
(Camus  and  Gley),  A.,  ii,  215. 
Marrubic   acid  and  its  salts  and  ethyl 
ester,  and  Marrubiin  (Gordin),  A.,  i, 
344. 
Marsh  gas, "exact  analysis  of  (Grehant), 
A.,  i,  493. 
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Mass  of  suitable  precipitates,  possibility 

of  determining  the,   by  observation  of 

their  rates  of  settling  (Kohn),  A.,ii,  92. 

Mass  action  and  Mass  law.     See  under 

Affinity,  chemical. 
Matter,  constitution  of  (Pissarjewsky), 
A.,  ii,  478. 
indestructibility   of,    and  the  absence 
of  exact  relations  among  the  atomic 
weights  (Comstock),  A.,  ii,  477. 
liquid-crystalline   state   as    a    general 
property  of  (v.  Weimarn),  A.,  ii, 
90,  263,  1023. 
Measuring  vessel    and    pipette,    rapid 

(Schubert),  A.,  ii,  424. 
Meat,  creatine  and  creatinine  in  (Emmett 
and  Grindley),  A.,  ii,  53. 
digestion   and   absorption   of,    in   the 
intestine    (London    and    Sulima), 
A.,  ii,  870. 
cured,  nitrates  in  (Richardson),  A., 
ii,  208. 
Meat  extracts,  composition  of  (Micko), 
A.,  ii,  644. 
monoamino-acids  in    (MiCKol,  A.,  ii, 

713. 
creatine   and  creatinine  in   (Emmett 
and  Grindley),  A.,  ii,  53. 
Meconines  (Mermod  and  Simonis),  A., 

i,  342. 
2-m-Meconyl-5-methoxyphenol  (Perkin 

and  Robinson),  T.,  513. 
Medical  chemistry.     See  under  Chemis- 
try. 
Medusae,  action  of  the  salts  of  sea-water 
on     the     rhythmic     movements     of 
(Bethe),  a.,  ii,  969. 
Melaboeai  from    Sumatra,    presence    of 
•i-dimethylinosite    from    the   latex   of 
(de  Jong),  A.,  i,  952. 
Melamine,     salts    of,    with    acid    dyes 

(Radlberger),  a.,  i,  1001. 
Melanins,  artificial,   and  the  melanin  of 
the  cockchafer  (Ishizaka),  A.,  i,  280. 
Mellitic  &ciA.  {benzcnehexacarboxy lie  acid), 
constitution   of   the    phthaleins   of 
(Silberrad),  p.,  209. 
rhodamines  of  (Silberrad  and  Roy), 
P.,  204. 
Melting  point,  relation  of,  to  the  surface 
of  the  granules  of  a  solid  substance 
(Pawloff),  A.,  ii,  927. 
of  the  anilides,   ;j-toluidides,  and   a- 
naphtlialides   of   the   normal   fatty 
acids  (Robertson),  T.,   1033  ;   P., 
120. 
of  the   elements  of    the   iron   group, 
determination  of,  by  a  new  radiation 
method  (Burgess),  A.,  ii,  41. 
of  metals,  new  nietliod  of  determining 
the   (Shuivoff    and    Kurbatoff), 
A.,  ii,  153. 


Melting  point  of  certain  osazones  (Fisch- 
er), A.,  i,  105. 

and  boiling  points  of  aromatic  sulph- 
ides, selenides,  and  tellurides,  and 
their  halogen  additive  compounds 
(Lyons  and  Bush),  A.,  i,  417. 
Melting  point  curves  of  binary  mixtures 
ofo-,  m-,  and^j-nitroanilines  (Tingle 
and  Rolker),  A.,  i,  408. 

of  mixtures  of  o-  and  ^'-nitroanilines 
(Tingle  and  Rolker),  A.,  i,  974. 

and  freezing  point  curves  of  binary 
systems  when  the  solid  phase  is  a 
mixture  (amorphous  solid  solution 
or  mixed  crystals)  of  the  two  com- 
ponents (van  Laar),  a.,  ii,  808. 

ideal,    of  binary  alloys,  correction  of 
the  (Mazzotto),  A.,  ii,  660. 
Melting  points,  inverse  (Bronsted),  A., 

ii,  809. 
Membranes,  permeabilities  of  collodion, 

gold-beaters'  skin,    parchment  paper, 

and  porcelain  (Bigelow),  A.,  ii,  88. 
Men,    healthy,    excretion    of   sugar    in 

(Schondorff),  a.,  ii,  311. 
A^-^-Menthadiene.     See  Carvenene. 
A^-^-jj-Menthadiene.     See  Origauene. 
A*'''*i'')-?/i-Mentliadiene.         See     jsoCarv- 

estrene. 
Menthane,  2:i-dia.mmo-,  and  its  deriva- 
tives (Harries  and  Majima),  A.,  i, 

734. 
Menthazine  (Kijner),  A.,  i,  91. 
Menthene,  thio-  (Fromm  and  McKee), 

A.,  i,  991. 
A^-Menthene,  2-amino-.     See  Carvenyl- 

amine. 
Menthenes,  o-,  ?n-,  i-A^-,  and  A^i*^'-,  and 

their     derivatives     (Wallach     and 

Churchill),  A.,  i,  407. 
Ai-Menthen-4-ol.     See  Terpinen-4-oI. 
A-'-^-Menthen-l-ol.     See  Terpinen-1-ol. 
A'^-jH-Menthen-S-ol.       See     Dihydrojso- 

carvestrenol. 
Menthenone  (Wallach  and  Churchill), 

A.,  i,  407. 
A^-Menthenone    and   its  semicarbazone 

(Wallach  and  Meister),  A.,  i,  812. 
A''-Menthenone  and  its  semicarbazone  and 

dibromide  (Wallach  and  Meister), 

A.,  i,  813. 
Z-Menthoethylheptanonolide  (Schimmel 

&  Co.),  A.,  i,  667. 
Menthols,    in-  and   i-    (Wallach   and 

Chuuciiii.l),  a.,  i,  407. 
Menthols,  isomeric,  and  their  acid  esters 

(PioKAiti)  and  Littlkiiuuy),  P.,  217. 
Menthoue,  action  of  aniyl  nitrite  on,  in 

presence  of  sodium  elhoxide  (Clarke, 

Lai'Wortii,  and  Wf.cusler),  T. ,  36. 
/'-Menthone,   syntheses  of  optically  ac- 
tive (KuTZ  and  Schwarz),  A.,  i,  37. 
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Menthoneacetal  (Arbusoff),  A.,  i,  555. 
Menthonephenylhydrazone     (Boksche, 

AViTTE,  and  Bothe),  A.,  i,  36(5. 
Menthyl       methoxyacetate       (Fahben- 

FABKIKEN    VOEM.    F.    BAYER   &    Co.), 

A.,  i,  429. 
Menthylcarbimide,  reactions  of  (  Vall^e), 

A.,  i,  97(3. 
Mercaptans,  addition  of,  to  unsaturated 
acids  (FosNER  and  Baumgakth),  A., 
i,  21. 
Mercuriammonium  chlorides.    See  under 

Mercury. 
Mercurous    and    Mercuric     salts.     Sec 

under  Mercury. 
Mercury,  purification  of  (Beti'el),  A., 

ii,  382. 
gradual  modification  of  the  first  linear 

spectrum  of  emission  of  (Castelli), 

A.,  ii,  3. 
gaseous,  dispersion  of  (Cuthbertson 

and  Metcalfe),  A.,  ii,  545. 
specific  heat  of  (Kurbatoff),  A.,  ii, 

807. 
recalculation  of  the  vapour  pressure  of 

(Laby),  a.,  ii,  1039. 
apparatus  for  the  rapid  distillation  of 

(Florio),  a.,  ii,  829, 
diffusion  of   metals  iu   (Smith),    A., 

ii,  159. 
non-electrolytic  solution  of,   in  water 

and  other  liquids  (Christoff),  A., 

ii,  696. 
interaction    of,    with    alloys  of  other 

metals  (Mallet),  A.,  ii,  187. 
physico-chemical  considerations  as  to 

pharmacological    and    toxicological 

actions  of  (Sabbatini),  A.,  ii,  718. 
Mercuriammonium  chlorides,  ammoni- 

acal  (Gaudechon),  A.,  ii,  383. 
Dimercuriammonium     chloride      and 

ammonium    chloride,    double,    dis- 
sociation of,  by  water  (Gaudechon), 

A.,  ii,  188. 
Mercury  alloys  {amalgams)  (Smith),  A., 

ii,  38. 
conduction  of  electricity  by  (Kinsky), 

A.,  ii,  754. 
with  ammonium  (Smith),  A.,  ii,  38. 

demonstration  of  the  formation  of, 

by     electrolysis     of      ammonium 

chloride  (Schroeder),  A.,ii,  270. 

with  calcium  and  sodium,    behaviour 

of,    as    electrodes    in    solutions   of 

neutral  salts  (Byers),  A.,  ii,  926. 
with  zinc   (VAN   Deventer),  A.,  ii, 

591. 
Mercury     salts,     hiemolytic    action    of 

(Dunin-Borkowski),  a.,  ii,  1049. 
Mercury  ^e/'chlorate,    bromo-  and  iodo- 
(Borelli),  a.,  ii,  1039. 

thiocyano-  (Borelli),  A.,  ii,  1040. 


Mercury  ammonium  chromates  (Groqer), 
A.,  ii,  691. 
iodide,  condensation  of,  with  camyihor 

(Marsh  and  Struthers),  P.,  267. 
fijcroxydates  (v.   Antroi'OFf),    A.,  ii, 

383. 
Mercurous   nitrite,  molecular  volume 

of  (Ray),  T.,  999;  P.,  75. 
Mercuric  salts  with  complex  cations, 
constitution  of  (Borelli),  A.,  i, 
515  ;  ii,  1039. 
rapid    estimation    of,     iu    aqueous 
solution    (Liversedge),     A.,    ii, 
634. 
Mercuric  bromide  or  chloride,  action 
of  hydrogen   phosphide   on   (Le- 
moult),  a.,  ii,  35. 
bromide  and  chloride,  estimation  of 
the   halogen   in   (Kohn),   A.,   ii, 
892. 
chloride,   ammonium  chloride,   and 
water    at   30°,    in    equilibrium 
(Meerburg),  a.,  ii,  676. 
solutions,  effect  of  glass  and  traces 
of  organic   substances  on   (van 
Ryn),  a.,  ii,  591. 
reactions   of,   with   organic   acids 
(Oechsner    de   Coninck   and 
Dautry),  a.,  i,  392. 
additive     compounds     of,      with 
aromatic  nitro-compounds  (Mas- 
carelli),  a.,  ii,  162. 
pastilles,      rapid      valuation     of 

(Fiora),  a.,  ii,  735. 
detection  of  very  small  quantities 
of  (KoF  and  Haehn),  A.,    ii, 
69. 
estimation  of,  in  pastilles  (Sai'OR- 
etti),   a.,  ii,    133  ;  (Rimini), 
A.,  ii,  433. 
ammonium  chloride  {white  precipit- 
ate), reactions  of,  with  methyl 
iodide  (Schmidt  and  Kkauss), 
A.,  i,  139. 
acidimetric  assay  of    (Rupp   and 
Lehmann),  a.,  ii,  70. 
iodide,  two  observations  relating  to 
the  decomposition  of  (Kohn), 
A.,  ii,  696. 
action  of,  on  ketones  in  alkaline 
solution     (Marsh    and    Stru- 
thers), P.,  266. 
double   salt  of,    with   potassium 
iodide     in      organic     solvents 
(Maksh  and  Struthers),   P., 
266. 
nitrate,     action    of,     on     inorganic 
hydroxides  (Biltz  and  Zimmer- 
mann),  a.,  ii,  104. 
nitrate  solution,  solubility  of  silver 
chloride  in  (Buttle  and  Hewitt), 
T.,  1405;  P.,  173. 
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Mercury : — 

Mercuric  oxide,    estimation  of,   volu- 
nietrieally  (Rupp  and  Schikmer), 
A.,  ii,  1073. 
sulphide,  solubility  of  (Knox),  A., 
ii,  830. 
Mercuri-iodides    of    aluminium    and 
thorium  (Duboin),  A.,  ii,  598. 
Mercury  organic  compound,  new  (Nae- 
DELLi),  A.,  ii,  715. 
Mercury  cyanides,    complete  analysis 
of  (Paipp and  Lehmann),  A.,  ii,  70. 
oxycyanide,    acidimetri.'.   estimation 
of  both  mercury   components  in 
(Rupp),  A.,  ii,  634. 
Mercuric     cyanide,      preparation     of 
(Rupp  and  Goy),  A.,  i,  863. 
reactivity     of     (Hofmann    and 

Wagner),  A.,  i,  143,  514. 
compounds   of,    with  alkalis  and 
nitric    acid      (Hofmann     and 
Wagner),  A.,  i,  514. 
alkaline,    action   of,    on  halogen 
derivatives    of    acetylene     and 
ethylene  (Hofmann  and  Kikm- 
reuther),  a.,  i,  145. 
compound      ol',      with     pyridine 
(Schroeder),  a.,  i,  252. 
zinc  cyanide,  formula  of  (Dunstan), 

P.,  135. 
oxycyanide  (Rupp  and  Goy),  A.,  i, 
770. 
Mercury  dialkyls  and  sodium,  action 
of  a   mixture   of,    on   aldehydes, 
ketones,  esters,  and  carbon  dioxide 
(Schorigin),  a.,  i,  881. 
diethyl,  action  of,  on  mercury  ful- 
minate (Grigorowitsch),  a.,  i, 
251. 
phenyl,  reaction  of,  with  zirconium 
tetrachloride     (Peters),     A.,    i, 
1032. 
Cyanomercury    salts   (Borelli),    A., 

i,  515. 
Mercuri-fatty     acids,       a-hydroxy-, 
synthesis      of       (ScHRAUTH      and 
SciiOEJj,Ei!),  A.,  i,  617. 
Mercuriacetic    anhydride,    hydroxy-, 
and  its  salts,  synthesis  of  (Schrauth 
and  Schoem.kh),  A.,  i,  617. 
Mercuridimalonic  acid,   methyl  ester 
(SciiKAUTii  and  Schoeller),  A.,  i, 
617. 
Mercury,    estimation   of,    by   reduction 
wilh  hydrogen  pei-oxide  (KoM!  and 
Peloiiofen),  a.,  ii,  69. 
va]ionr,  new  method  of  estimating,  in 

air  (MfcNMiciiK),  A.,  ii,  433. 
estimation  of,   volunietiically,   by  llic 
thiocyanate,  ioddnictric,  and  acidi- 
nu'tric    processes    (Rupp),     A.,     ii, 
1073. 


Mercury,  estimation  of,  volumetrically, 

in  its  ores  (Muller),  A.,  ii,  227. 
Mercury  measuring  tubes.      See  under 

Analysis. 
Merotropic      compounds,      phenylcarb- 
imide  as  reagent  for  determining  the 
constitution  of  (Michael  and  (Jobb), 
A.,  i,  947. 
Merotropy  and  desmotropy  (Michael  ; 
Michael    and   Smith),   A.,    i,    943  ; 
(Michael  and  Cobb),  A.,  i,  947. 
Mesaconic  acid,  phenyl  esters,  and  their 

derivatives  (Clarke),  A.,  i,  335. 
Mesityl  oxide  {methyl  iaobutenyl  ketoiic, 
isopro2)i/lidcncacetone),    aminopyrrolid- 
one  derivatives  from   (Kohn),   A.,  i, 
829. 
Mesitylenesulphinic  acid,  preparation  of 
(Knoevenagel  and  Kenner),  A.,  i, 
971. 
Mesitylenesulphinic    anhydride,      pre- 
paration    of     (Knoevenagel     and 
Polack),  a.,  i,  971. 
Mesitylenetrialdehyde   (1  ■.S:5-(i-imcthyl- 
alhenzcnc)  and  its  hexa-acetate  (BiE- 
LECKi),  A.,  i,  424. 
Mesityloxidoxalic   acid,   methyl  esters, 
polymcride  of,  rotatory  polarisation  in 
crystals    of   (Sommerfeldt),   A.,   ii, 
339. 
Mesohydry,  so-called  (Auwers),  A.,  i, 

228. 
Mesolite      from     Montresta,      Sardinia 

(Pelacani),  a.,  ii,  864. 
Mesothorium  (Hahn),  A.,  ii,  557. 

short-lived       intermediate        product 
between  radiothorium  and  (Hahn), 
A.,  ii,  454. 
Mesoxalic  acid,  methyl  ester,  and  some 
of  its  reactions  (CuRTissandTARNOW- 
sKi),  A.,i,  760. 
Metabolism,     effect    of    castration     on 
(McCrudden),  a.,  ii,  405. 
action    of    intestinal    astringents    on 

(Spiuo),  a.,  ii,  1050. 
infhieuce   of  magnesium   sulphate  on 

(Steel),  A.,  ii,  767. 
changes    in,    due    to    the    action    of 

strontium  (Burgassi),  A.,  ii,  405. 
in   alcaptonuria   (Abderhaldkn    and 

Bmrii),  A.,  ii,  64. 
in  a  case  of  coma  under  rectal  feeding 
(Laidlaw  and  Rvffel),  A.,  ii,  311. 
animal,    the   importance   of    so-called 
jilant-amides    in    (Henriqoks    and 
Hansen),  A.,  ii,  119. 
of  calcium  (Patterson),  A.,  ii,  205. 
of    calcium,    magnesium,    and    phos- 
phorus during   inanition  (Well- 
mann),  a.,  ii,  306. 
in  relation  to  rickets  (Ai;on),  A.,  ii, 
771. 
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Metabolism,  creatinine  (Lefmann),  A., 
ii,  1050. 
gaseous,  changes  in,  after  exclusion  of 
hepatic    circulation     (Scaffidi), 
A.,  ii,  1051. 
in  nrremic  dogs  (La  Franca),   A., 
ii,  303. 
inorganic    and    nitrogenous,    in    pan- 
creatic diabetes  in  dogs  (Falta  and 
Whitney),  A.,  ii,  213. 
intermediary,    influence    of    thyroid- 
ectomy   and   thyroid   feeding   on 
(Underbill  and  Saiki),   A.,   i, 
962. 
of  the  dog,  influence  of  hydrazine  on 
(Underbill  and  Kleiner),  A., 
ii,  214. 
mineral,      in     healthy     and     rachitic 
children  (Cronheim  and  MIjller), 
A.,  ii,  405. 
nitrogeneous    parenteral     (Micbaelis 

and  Rona),  A.,  ii,  206. 

nuclein,  in  a  dog  with  an  Eck's  fistula 

(Sweet  and  Levene),  A.,  ii,  119. 

ferments   of   (Schitteniielm),   A., 

ii,  960. 

phosphorus,  in  man  (Sberman),   A., 

ii,  405. 
of   proteins,    immunity,    and    hyper- 
sensitiveness     (Friedemann  and 
Isaac),  A.,  ii,  606. 
and   muscular   activity  (Shaffer), 

A.,  ii,  961. 
influence    of    amides    on     (Fried- 
lander),  A.,  ii,  514. 
influence  of  carbohydrates  on  (Mar- 

lin),  a.,  ii,  306. 
influence  of  internal  hemorrhage  on 
(Weingarten  and  Crohn),  A., 
ii,  710. 
influence   of  potassium  cyanide  on 
(Richards  and  Wallace),  A.,  ii, 
214. 
in    cystinuria     (Wolf,     Sbaffer, 
Osterberg,   and  Somogyi),  A., 
ii,  717. 
in    poisoning      by      bromobeuzene 
(Marriott  and  Wolf),    A.,  ii, 
123. 
respiratorJ^       See   Respiratory   meta- 
bolism, 
starvation  (Halpern),  A.,  ii,  1051. 
uric  acid,  the  importance  of  allantoin 
in  (Wiechowski),  A.,  ii,  119. 
Metachlorophyllin.       See    Chlorophyll, 

so-called  crystallisable. 
Metal  ammonia  compounds,  complex 
(Werner),  A.,  ii,  42 ;  (Werner, 
Bindschedler,  and  GrIjn),  A.,  ii, 
43  ;  (Sand  and  Bukman),  A.,  ii, 
44. 
See  also  under  the  separate  Metals. 


Metallic    carbonates    and    hydroxides, 
free   energy   changes  attending 
the  formation  of  certain  (John- 
.ston),  a.,  ii,  812. 
dissociation     pressures     of    some 
(Johnston),      A.,      ii,      358  ; 
(Schottky),  a.,  ii,   1016. 
See  also  Carbonates, 
cyanides,    reactions  of,    with  phenyl- 
hydrazine  (Struthers),  p.,  179. 
See  also  Cyanides, 
deposits,    use    of,    in    metallography 

(GiOLiTTi),  A.,  ii,  945. 
films,    transparent   (Turner),  A.,  ii, 

1034. 
halogen  salts,   oxides,  and  sulphides, 
action   of    metallic    calcium    and 
calcium  hydride  on  (Perkin  and 
Pratt),  A.,u,  379 
See  also  Perhalogen  salts, 
hydroxides  and  carbonates,  free  energy 
changes   attending   the   forma- 
tion of  certain  (Johnston),  A., 
ii,  812. 
dissociation     pressures     of    some 
(Johnston),      A.,      ii,      358 ; 
(Schottky),  A.,  ii,  1016. 
amphoteric   (Wood),   T.,    411;   P., 

15. 
preparation   of  hydrosols    of,    from 
hydrogels  (MIjller),  A.,  ii,  286. 
action  of,  on  solutions  of  ammonium 
thiocyanate  (Grossmann),  A.,  i, 
512. 
action     of    silver    nitrate    and    of 
mercuric   nitrate  on    (Biltz   and 
Zimmermann),  a.,  ii,  104. 
ions.   See  Ions  under  Electrochemistry, 
nitrides,    formation    of    (Henderson 
and  Galletly),  A.,  ii,  485. 
and      their      magnetic      properties 
(Shxikoff),  A.\  ii,  484;  (Wede- 
KiND  and  Veit),  A.,  ii,  1041. 
See  also  Nitrides, 
oxides,      emission    of     electrons     by 
(Jentsch),  a.,  ii,  652. 
reduction  of,  by  carbon,  in  presence 
of  metallic   iron   and  other  sub- 
stances (Greenwood),  T.,  1496  ; 
P.,  189. 
autoreduction     of    some,     in     the 
vacuum     of     the    cathode    light 
(Damm  and  Krafft),  A.,  ii,  39. 
action     of,     on     primary    alcohols 
(Sabatier  and  Mailhe),  A.,  i, 
594,  715. 
refractory,  reduction  of,  by  carbon 
(Greenwood),  T.,  1483;  P.,  188. 
See  also  Oxides, 
radiation.     See  under  Photochemistry, 
radicles,  oxygenated,  magnetic  proper- 
ties of  (Pascal),  A.,  ii,  1013. 
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Metallic  salts,  specific  heat  of,  between 

the  temperature  of  liquid  air  and 

room  temperature  (Noedmeyee), 

A.,  ii,  353. 

equilibrium    between     metals     and 

solutions  of  (Bose),  A.,  ii,  569. 
action  of  arsine  on  solutions  of  some 
(Reckleben,    Lockemann,    and 
Eckaedt),  a.,  ii,  36. 
as  peroxydases  (Wolff),  A.,  i,  137, 
490  ;  ii,  573,  1022  ;  (Wolff  and 
DE  Stoeklin),  a.,  i,  746, 
reactions  of,  with  phenylhydrazine 

(Steuthees),  p.,  179. 
cyclic  complex,  new  class  of  (Geun 

and  Bockisch),  A.,  i,  934. 
fused,  influence  of  temperature  and 
of  the  state  of  aggregation  on 
the  absorption  spectra  of  (IIet- 
sghinsky),  A.,  ii,  910. 
molecular    state    of      (Loeenz, 
Kauflee,     and    Liebmann), 
A.,  ii,  1023. 
conductivity  of  (Arndt  and  Ges- 

sler),  a.,  ii,  923. 
viscosity  of,  at  high  temperatures 
(Fawsitt),  T.,  1302  ;  P.,  146. 
of  the   heavy   metals,   change  of 
free  energy  accompanying  the 
formation  of  (Loeenz  and  Fox), 
A.,  ii,  656. 
densities  of  some,  and  their  mix- 
tures  at   various    temperatures 
(Loeenz,  Feei,  and  Jabs),  A., 
ii,  156. 
density   and  equivalent  conduct- 
ivity of  (Aendt  and  Gesslee), 
A.,  ii,  923. 
normal,  action  of  (Huber),    A.,  ii, 

28. 
See  also  Salts, 
silicates  (Jokdis),  A.,   ii,    103,    492; 
(JoEDls    and    Hennis),    A.,    ii, 
291. 
preparation    of,    by    wet    methods 
(JoRDis),  A.,  ii,  291  ;  (Ulffees), 
A.,  ii,  592. 
See  also  Alkali  silicates  and  Silicates, 
solutions,  aqueous,  surface  tension  of 
dilute  (Heydweilleu),  A.,  ii,  356. 
sulphates,    compounds  of,    with  anti- 
mony sulphate (Gutmann),  A.,  ii, 
503. 
See  also  Sulphates, 
sulpliidos,    liquefaction   and   sublima- 
tion  of   certain    (P»iltz),    A.,   ii, 
8'15. 
and    their    mixtures,    freezing-point 
diagrams     of     (FuiEDitlcii     and 
Schoen),  a.,  ii,  281. 
volatility     of     some    (Damm     and 
KiiAFin),  A.,  ii,  39. 


Metallic  sulphides  and  sodium  peroxide, 
use  of,  for  decomposing  minerals 
and  industrial  products  (Walton 
and  ScHOLz),  A.,  ii,  732. 
See  also  Sulphides  under  Sulphur, 
and  Polysulphides. 

vapours,      abnormal      dispersion     of 
(Schon),  a.,  ii,  334. 
Metallography,  use  of  metallic  deposits 

in  (Giolitti),  A.,  ii,  945. 
Metalloids,  the  metallic   form  of  (Jor- 
Dis),  A.,  ii,  98. 

ultimate  rays  of  the  (de  Gramont), 
A.,  i,  645. 
Metals,  resolution  of  the  spectral  lines 
of  some,  in  a  magnetic  field  (Moore), 
A.,  ii,  138. 

photocliemical  action  of,  in  the  dark 
(L:6grady),  a.,  ii,  142. 

radioactivity  of  ordinary,  and  the 
penetrating  radiation  from  the  earth 
(McLennan),  A.,  ii,  648. 

photographic  action  of  (Saeland),  A., 
ii,  789. 

galvanic  self-induction  of  (van  De- 
venter  and  van  Lummel),  A.,  ii, 
12,  558. 

difference  of  potential  and  the  stability 
of  the  alternating  arc  between  (Guye 
and  Bron),  A.,  "ii,  561,  755. 

electrical  resistance  and  expansion  of 
(Broniewski),  a.,  ii,  147. 

conduction  of  electricity  by  (Kinsky), 
A.,  ii,  754. 

cathodic  pulverisation  of,  in  attenu- 
ated gases  (KoHLSCHtJTTER  and 
Goldschmidt),  A.,  ii,  457  ;  (Fisch- 
er and  Hahnel),  A.,  ii,  653,  800, 
925;  (KoHLscHiJTTER),  A.,  ii,  799, 
800,  925  ;  (Walter),  A.,  ii,  925. 

material  eilects  accompanying  the 
passage  of  an  electric  current  through 
solutions  of,  in  liquid  ammonia 
(KuAUs),  A.,  ii,  835. 

certain  phenomena  exhibited  by,  on 
a  Ncrnst  glower  (MendeniIall  and 
Inoersoll),  a.,  ii,  151. 

new  method  of  deternnning  the  melt- 
ing point  of  (Sm'KOFF  and  Kurba- 
toff),  a.,  ii,  153. 

relation  between  compressibility, 
tlionnal  expansion,  atomic  heat, 
and  atomic  volume  of  (GRiJNElsEN), 
A.,  ii,  563. 

I  hernial  expansion  and  specific  lieat  of 
(Gruneisen),  A.,  ii,  .''>63. 

passive  state  of  (livKRs),  A.,  ii,  1026. 

\iscoaity  of  (Fawsitt),  T.,  1306  ;  P., 
146. 

viscosity  of  certain,  and  its  variation 
with  teniju'rature (Guye  and  Mintz), 
A.,  ii,  930. 
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Metals,  diffusion  of,  in  mercury  (Smith), 

A.,  ii,  159. 
equation  of  condition  for  ;  a  correction 

(GRiJNEi.SEN),  A.,  ii,  563  ;  (Thiesen), 

A.,  ii,  659,  808. 
application  of  the  kinetic  theory  to 

(Reboiil),  A.,  ii,  934. 
and  solutions  of  metallic  salts,  eq\ii- 

librium  between  (Bose),  A.,  ii,  569. 
solutions    of,    in    non-metallic    solv- 
ents   (Kraus),    a.,    ii,    486,    834, 

835. 
hardness  of  solid  solutions  of  (Kurna- 

KOFF  and  Schemtschuschny),  A., 

ii,  932. 
finely  divided,  action  of,  on  nitrogen 
compounds  (Padoa  and  Cm aves), 
A.,  i,  104. 

catalytic  action  of,  on  compounds 
containing  nitrogen  (Padoa  and 
SOAGLIARINI),  A.,  i,  828. 

action  of,  on  water  (van  Ryn),  A., 
ii,  190. 
behaviour  of,  when  heated  in  ammonia 

(Henderson  and  Galletly),  A.,  ii, 

485. 
action  of  ammonium  persulphate  on 

(Turrentine),  a.,  ii,  104  ;  (Levi, 

MiGLiORiNi,  and  Ercolini),  A.,  ii, 

581. 
action  of  halogens  on  (Schuyten),  A., 

ii,  31,  683. 
action  of  nitric  acid   on  (Stansbie), 

A.,  ii,  497. 
action    of    oxygen    on    (Jordis    and 

Rosenhaupt),  a.,  ii,  172. 
action  of,  on  aqueous  solutions  of  the 

persulphates  (Turrentine),  A.,  ii, 

104  ;  (Levi,  Migliorini,  and  Erco- 
lini), A.,  ii,  581. 
extraction  of  gases  contained  in  (Bou- 

douard),  a.,  ii,  109. 
and  ammonia,  formation  of  compounds 

between  (Kratjs),  A.,  ii,  486. 
the  rapid  electro-analytical  deposition 

and  separation  of  (Sand),  T.,  1572  ; 

P.,  189. 
estimation   of,  in  organic  substances 

(RoTHE),  A.,  ii,  132. 
qualitative  and  quantitative  separation 

of  (Pozzi-EscoT),  A.,  ii,  892. 
which   are   precipitated  by  hydrogen 

sulphide,  separation  of  the  (Bollen- 

bach),  a.,  ii,  985. 
Metals    of    the    ammonium    sulphide 
group,  separation  of  (Ebler),  A.,  ii, 
987. 
Metanil  yellow  as  a  selective  indicator 

(Linder),  a.,  ii,  627. 
Metasaccharin,    Cg   sugars   from  (Kili- 

ANi),  A.,  i,  135. 
Metastannic  acid.     See  under  Tin. 


Meteloidine  from  Dnlura  Mridoidcs  and 
its  additive  salts  (Pyman   and   Rey- 
nolds), T.,  2077  ;  P.,  234. 
Meteoric  chromites  (Tassin),  A.,  ii,  956. 
iron.  El  Inca  (Rinne  and  Boeke),  A., 
ii,  303. 
Meteorite,  Ainsworth  (Howell),  A.,  ii, 
204. 
Allegan,  calcium  sulphide  in  the  (Tas- 
sin), A.,  ii,  956. 
Jerseyite  (Goldsmith),  A.,  ii,  401. 
Williamstown  (Howell),  A.,  ii,  203. 
Methane,      synthesis     of     (Bone    and 
Coward),  T.,  1975;  P.,  222. 
synthesis   of,    by    means    of    calcium 
hydride  (Mayer  and  Altmayer), 
A.,  i,  845. 
thermal  decomposition  of  (Bone  and 

Coward),  T.,  1197;  P.,  167. 
action  of  the  silent  electric  discharge 

on  moist  (Lob),  A.,  i,  117. 
derivatives   in   which    two    or    three 
atoms  of  hydrogen  are  replaced  by 
negative    radicles     (Haller      and 
Muller),  a.,  ii,  445,  1001. 
Methane,   rfj'bromoiodo-,    bromot^aodo-, 
and  chlorocZaodo-   (Auger),  A.,  i, 
494. 
^richloro-.     See  Chloroform. 
See  also  Marsh  gas. 
Methanesulphonic   acid,    chlorobromo-, 
strychnine   and   quinidine   salts,   and 
their  optical  activity  (Pope  and  Read), 
T.,  797;  P.,  99. 
Methanetricarboxylic   acid,    thioanilide 
and   thioallylamide,    diethyl   esters 
and   diamides  of  (Ruhemann),  T., 
623  ;  P.,  53. 
diethyl  ester,  thioanilide  of,  action  of 
ethyl  chloroacetate  on  (Ruhemann), 
T.,  627;  P.,  53. 
3-Methoxyacetophenone,       4-hydroxy-. 

See  Apocynin. 
Methoxyacetylphosphamic      acid,      di- 
bromo-,  methyl  ester  (Steinkopf  and 
GiitJNUPP),  A.,  i,  962. 
Methoxyanthraquinone,  rZihydroxy- 

(Bentley  and  Weizmann),  T.,  437  ; 
P.,  52. 
^)-Methoxyatrolactic  acid  and  atrolactic 
acid,  comparative  study  of  the  dehydr- 
ation of  (Bougault),  a.,  i,  340. 
^-Methoxyatropic  acid  and  its  dibromide 

(Bougault),  A.,  i,  341. 
4-Methoxybenzaldehyde,  2- and  3-chloro-, 
S3aithesis  of  (Gattermann),  A.,  i,  31. 
1-Methoxybenzene.     See  Anisole. 
p-Methoxy-benzhydrylamine      and     its 
derivatives   and   -benzhydrol   (Busch 
and  Lekfhelm),  A.,  i,  153. 
^^-Methoxybenzoic   acid.      See   ^''-A^nisic 
acid. 
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2-Methoxy'benzoic  acids,  nitio-,  isomeric 

(Kklleh),  a.,  i,  285. 
Methoxybenzonitrile,       ^initio-,       van 

Geuns",  constitution  of  (Blanksma), 

A.,  i,  271. 
5-Metlioxybeiizophenone,        2hydroxy- 

(Herzig  and  Hofmann),  A.,  i,  190. 
Methoxy-o-benzoquinone,         trihromo-, 

nietliylhemiacetal   of,   and   its   acetyl 

derivative  and  phenylhydrazone  (Jack- 
son and  Flint),  A.,  i,  191. 
l-jw-Methoxybenzoylcoumarone    (Zway- 

EK  and  V.  KosTANECKi),  A.,  i,  44-1. 
4-Methoxybenzoylpropiomc      acid,      2- 

hydroxy-,  and  its  methyl  ester,  pre]3a- 

ration  of  (Perkin  and  Robinson),  T., 

508. 
2-w>Methoxybenzylideneacetyl-l-naph- 

thol  (v.  KosTANECKi),  A.,  i,  359. 
^'-Metboxybenzylideneamino-a-alkyl- 

cinnamic  acids,  esters,  and  their  liquid 

crystals   (Vorlander  and   Kasten), 

A.,  i,  641. 
^-Methoxybenzylidenemethylsemicarb- 

azide  (Miciiaeli.s  and  Hadanck),  A., 

i,  1020. 
2-Methoxybrazan  (v.  Kostanecki   and 

Lampe),  a.,  i,  672. 
2-Metlioxybrazanquinoiie    (v.    Kostan- 
ecki and  Lampe),  A.,  i,  672. 

c^Miitro-  (v.  Kostanecki  and  Lampe), 
A.,  i,  907. 
5-Methoxybutaneaa77-tetracarboxylic 

acid  and  its  ethyl  ester  and  silver  salt, 

synthesis  and  hydrolysis  of   (Simon- 
sen),  T.,  1784. 
3-Metiioxycarbazole     and    its    picrate 

(Borsche,  Witte,  and  Bothe),  A., 

i,  368. 
4'-Methoxychalkoiie,  2-hydroxy-,  and  its 

sodium  salt  and  acetate,  and  dibromidc 

of  the  acetate  (ZwAYER  and  v.  Kos- 
tanecki), A.,  i,  444. 
jJ-Methoxycinnamaldazine,  liquid 

crystals  of  (Rotakski),  A.,  i,  641. 
^j-Methoxycinnamaldehyde,  presence  of, 

in  oil  of  tarragon,  and  its  oxinie  and 

semicarbazone(DAi'FREsNE),  A.,  i,  19  ; 

(DauI'Miesne  and   Flament),    A.,   i, 

558. 
2>-Methoxycinnamic  acid,  liquid  crystals 

of  (itoTAUSKi),  A.,  i,  640. 
5-Methoxydiethylphthalide,  4:6-^//- 

amino-,    and    its    diacetyl    derivative 

(I'.AiiEu),  A.,  i,  274. 
Metboxydihydrodio/cAjpentadiene,  nitro- 
(Uui.E),  T.,  1562  ;  I'.,  175. 
and    its   reactions    (Wieland    and 
Stkkzi,),  a.,  i,  519. 
4-Methoxy-3:5-dimethylbenzaldehyde, 

synthesis   of    (Gattermann),    A.,    i, 

33. 


4  Methoxy-2:6-dimethylben2aldebyde 

and  its  oxime,  synthesis  of  (Gatter- 

mann),  a.,  i,  33. 
4-Metboxy-3:5-dimetbylbenzopheaoiie 

(Auwers  and  v.  Markovits),  A.,  i, 

630. 
6-Methoxy-2:4-dimetbylpyridine,         3- 

cyano-  (v.  Meyer  and  Henning),  A., 

i,  911. 
Methoxydin/fZopeiitadiene,  compound  of, 

with   platinous     chloride    (Hofmann 

and  V.  Narbutt),  A.,  i,  519. 
l-Methoxy-3-etboxy benzene,  2:6-di-  and 

2;4:6-i!ri-nitio-    (Blanksma),     A.,    i, 

158. 
Methoxyethoxy-A^-ethyl/soquinolone 

(Decker  and  Dunant),  A.,  i,  206. 
Methoxyetboxymetbane  (Henry),  A.,  i, 

381. 
Metboxyetboxy-2-methylbenzaldehyde 

and  its  oxime,   synthesis  of  (Gatter- 

mann),  a.,  i,  34. 
Methoxyetboxy-iV-methyhsoquinolone 

(Decker  and  Dunant),  A.,  i,  206. 
Metboxyl-groups,  detection  of  (Hebzic;), 
A.,  ii,  638. 

quantitative  estimation    of  (Kibpal), 
A.,  ii,  436. 

elimination    of  the  (v,  Kostanecki 
and  Lampe),  A.,  i,  442. 
5-Metboxy-A;3-iiexene     (Reif),    A.,     i, 

847. 
^-Metboxyhydratropylpyruvic         acid, 

iodo-lactoue  from  (Bougault),  A.,  i, 

539. 
2-Methoxyindene,  3-cyano-  (Moore  and 

Thorpe),  T.,  ISO;  P.,  13. 
7-Metboxy-2:3-indenobenzopyranol(l:4), 

anhydroferrichloride     (Perkin      and 

Robinson),  T.,  1102. 
T-Metboxy^iS  indenobenzopyranol(l:4), 

4':5'-(/'/hydroxy-,     salts    of    (Enc.kl.s, 

Perkin,  and  Robinson),  T.,1150. 
4-Metboxy-l-indoxylbenzeneand  its  sul- 

pbonic     acid      (Friedlanper      and 

Sciiuloff),  a.,  i,  674. 
3-Methoxy- 1  metbyl-4-(|/-all  j'lbenzene 

and      its     jiolymeride     (Bi'iial    and 

TlFFENEAV),    A.,  i,  631. 
6-Metboxy-2-metbylbenzaldebyde,        4- 

hydroxy-,   and  its   a/,ine,   oxime,  ami 

li'henyliiydrazone  (Gattermann),  A., 

i,  31. 
;>-Metboxy-/3-methylcinnamic  acid 

(ScjiKoKiEii   and   iU'CiURiLz),    A.,   i, 

170. 
6-Methoxy-2-methyI-coumaran  and 

coumarone     (v.      I'vostanecki    and 

Lami'k),  A.,  i,  443. 

5  Methoxy-2-methylcoumarilic  acid  and 
itsinctliyland  ethyl  esters  (v.  Ko.sTAN- 
Ki'Kl  and  Lami'e),  A.,  i,  442. 
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T-Methoxy-S-methylflavone     (Tamdoii), 

A.,  i,  350. 
Metlioxy-7-metliylflavones,  2'-,   3'-,  and 

4'-,    5-hydroxy-,    and    their    sodium 

salts  (Tambor),  a.,  i,  358. 
a-Methoxymethylglutaric  acid  and  its 

barium  salt  (Simonsen),  T.,  1783. 
j8-Metlioxyiiiethylinalonic     acid,    ethyl 

ester,     synthesis    and      reactions    of 

(Simonsen),  T.,  1780  ;  P.,  212. 
;8-Methoxymethyl-;3-;Aopropylmalonic 

acid  and    its  ethyl  ester  and  barium 

salt,    synthesis     of   (Simonsen),    T., 

1787  ;  P.,  212. 
/3-Methoxymetliyl  isovaleric  acid  and  its 

ethyl  ester  and  silver  salt,  synthesis  of 

(Simonsen),  T.,  1788. 
Methoxy-o-naphthaflavanones,    3'-    and 

4'-,  and  their  isonitroso-derivatives  (v. 

Kostanecki),  a.,  i,  359. 
Methoxy-a-naphtliaflavonols,  3'-  and  4'-, 

and   their  sodium  salts  aiid   acetates 

(v.  Kostanecki),  A.,  i,  359. 
l-Metlioxy-2-iiaplithaldeliyde      (Fried- 
lander),  A.,  i,  373. 
4-Metlioxy-2 -naphthaldehyde,      1-hydr- 

oxy-  (Friedlander),  A.,  i,  373. 
Methoxy-1  naphthaldehydes,  2-  and  4-, 

and   their  azines,    synthesis  of  (Gat- 

termann),  a.,  i,  33. 
2-Methoxy-l-naplithylcarbinyl-ainine 

and  -chloroacetamide  (Einiioen),  A., 

i,  613. 
7-0-Metlioxyplienylaminoacetoacetic 

acid,  ethyl  ester  (Penary),  A.,  i,  601. 
4'-Metlioxy-2-phenylbenzopyranol(l:4) 

salts       (Perkin,      Robinson,       and 

Turner),  T.,  1111. 
4-^-Metlioxyphenyl-l:l-dimethyki/cfo- 

hexaiie-2:6-dione-3:5-dicarboxylic 

acid,    ethyl   ester    (Dieckmann   and 

Kron),  a.,  i,  389. 
3-Metlioxyphenylmethylcarbinol,         4- 

hydroxy-.     See  Apocynol. 
4-^-Methoxyphenyl-6-plienyl-2-methyl- 

pyridine,   3-cyano-    (v.    Meyer    and 

Irmscher),  a.,  i,  911. 
4-Methoxyphenylphthalide,    2-hydroxy- 

(Perkin  and  Robinson),  T.,  511. 
yS-p-Metboxyplienylpropaldehyde  and  its 

dimeric    form,    preparation    of   (Bal- 

BiANo),  A.,  i,  901. 
7-i3-Methoxyphenylpropane-a/3-diol 

(Daufresne),  a.,  i,  19. 
i^-Methoxyplieiiyl-.      See  also  Anisyl-. 
a-Methoxyisosafrole  iodohydi'in  (Hoer- 

ING),  A.,  i,  896. 
a-Methoxystyrene  (Tiffeneau),   A.,   i, 

19. 
^J-Methoxystyrene,  nitro-,  il'-nitrosite  and 

nitro-oximeof(WiELAND  and  Semper), 

A.,  i,  109. 

xciv.  ii. 


9-Methoxy-Ai<''i-tetrahydrocarbazole 
(Porsche,  Witte,  and  Botue),  A.,  i, 
366. 
5-Methoxythionaplithen,  iri-  and  tetra- 
chloro-    (Barger    and     EwiNs),   T., 
2089. 
Methoxytolualdehydes  and  their  deriva- 
tives, synthesis  of  (Gattermann),  A., 
i,  32. 
^-Methoxytoluene,    u-diiiitvo-,      diazo- 
benzene      derivative      (Ponzio      and 
Charrier),  A.,  i,  582. 
^-Methoxytoluene-Mi-sulphinic  acid  and 
its  oxidation  (Smiles   and    Le    Ros- 
signol),  T.,  758. 
>/(-Metlioxytolylsulphoxide  (Smiles  and 

Le  Rossignol),  T.  ,  756. 
jj-Methoxytolyl  sulphoxide  (Smiles  and 

Le  Kossignol),  T.,  759. 
3-Methoxytritaiiic  acid,  4-hydroxy-  (v. 

Liebig),  A.,  i,  541. 
o-Methoxytritanol-3-sulphonic         acid, 
ammonium  salt  (v.  Liebig  and  Herb), 
A.,  i,  450. 
5-Methoxy-?n-xyleiie-2-sulphimc      acid 
(Smiles    and    Le    Ros.signol),    T., 
761. 
5-Metlioxy-??i-xylyl  sulphoxide  (Smiles 

and  Le  Rossignol),  T.,  761. 
Methronic   acid,  constitution  of    (Tre- 
philieff),  a.,  i,  735. 
bromo-derivatives,      constitution     of, 
(Trephilieff),  a.,  i,  735. 
Methyl   alcohol,   condensation   of,  with 
benzoin    (Irvine    and  McNicoll), 
T.,  950;  P.,  119. 
conversion  of,  into  formaldehyde  (Or- 

loff),  a.,  i,  77,  761. 
and  its  impurities  (Friedrichs),  A., 

ii,  990. 
detection  of    small   quantities   of,  in 
presence  of  ethyl  alcohol  (Hinkel), 
A.,ii,  1076. 
detection    of,     in    fermented    liquids 
(Wolff),  A.,  ii,  72. 
Methyl  chloride,  physical  properties  of 
(Baume),  a.,  ii,  372. 
cyanide,  preparation  of  (Auger),  A.,  i, 

81. 
derivatives,  volatility  in  the  "  methyla- 
tion "    series    of   (Henry),    A.,   i, 
381. 
Methyl    ether,    physical    properties  of 

(Baume),  A.,  ii,  372. 
Methyl   ether,    chloro-,    action    of,    on 
magnesium  phenyl  bromide  (Ret- 
chler),  a.,  i,  159. 
action  of,  on  the  phenoxides  of  the 
alkali  metals  (Rey^chler),  A.,  i, 
158. 
syntheses    with    (Simonsen),    T., 
1777;  P.,  212. 

91 
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Methyl  ether,  hydroxy-,  preparation  of 

(Reyohlek),  a.,  i,  130. 
Methyl  silicate,  latent  heat  of  vajiorisa- 

tion   and   specific   lieat   of  (Kahlen- 

BERGand  Koenig),  A.,  ii,  460. 
Methyl  sulphate,  preparation  of  (Socifix^ 
Anony.me    des     Produits    chim- 
iQUEs     DE    Fontaines    in   Lyon- 
Monplaisir),  A.,  i,  597. 

action  of,  on  alkali  polysulphides 
(SrRKCKER),  A.,  i,  386. 

action  of,  on  oils  of  the  aromatic  and 
aliphatic  series  (Harrison  and 
Perkin),  a.,  ii,  135. 

and  oil  of  tnrpentine,  reciprocal  solu- 
bility of  (Dubroca),  a.,  ii,  22. 
Methyl  sulphate, chloro-, action  of  amino- 

groufis  on  (Houben  and  Arnold),  A., 

i,  533. 
Methylacetol.       See   Acetylmethylcarb- 

inol. 
Methylacetone.       See      Methyl     ethyl 

ketone. 
o-Methyladipic  acid,  esters  and  diamide 

of  (BouvEAULT  and  Locquin),  A.,  i, 

172. 
a  Methylallyl  alcohol.     See  Aa-Buten- 

7-0I. 
4-Methyl-3-!soamenylsalicylic  acid  and 

its  dibroniide  (Meerwein),  A.,  i,  90. 
Methylamine,  two  methods  of  preparing 
(Francois),  A.,  i,  506,  768;  (Ber- 
theaume),  a.,  ii,  742. 

modification  of  the  preparation  of, 
from  bromoacetamide  (Francois), 
A.,  i,  956. 

magnesium  phosphate  (FRANfOls),  A., 
i,  505. 
Methylamines,  detection  of,  in  presence 

of   ammonia  (Tsalapatini),    A.,    ii, 

440. 
^-Methylaminobenzaldehydephenyl- 

hydrazone,  liquid  crystals  of  (IIotar- 

SKi),  A.,  i,  640. 
2-Methylaminobenzoic    acid.     See     N- 

Methylaiithranilic  acid. 
4-Methylaminobenzoic     acid,     8-nitro-, 

motliyl    ester,     3:5-r^/'nitro-,    and    its 

methyl  ester,  and  3:5-(i!/nitro-a)-nitro-, 

and      3:5-(^/nitro-a)-nitroso-,     methyl 

esters  (Reverdin  and  de  Luc),  A.,  i, 

167. 
Methylaminohenzoic  acids,  vi-  and  p-, 

co-cyano-  (Houben  and  Arnold),  A., 

i,  534. 
Methylaminodimethylethylcarhinol  and 

its  (livaloryl  deiivativc  (Kiedicl),  A., 

i,  957. 
4-Methylamino  5  ethoxy-l-phenyl-S- 
methylpyrazole,  cyano-  (FAiiinvEHKE 

voRM.  Meister,  Lucius,  &  Brunino), 

A.,  i,  472. 


/3-Methylamino-a-hydroxyMobutyrJc 
acid  and  its  etliyl  ester   (Les  Etab- 

LISSEMENTS       POULENC       FrIsRES       & 

Erne.st  Fourneau),  a.,  i,  938. 
Methylaminoketo-.      See     Ketomethyl- 

amino-. 
2-Methylainino-3-methoxybenzoic    acid 

{damasccninic  acid)  (Keller),  A.,  i, 

284. 
j3-Methylamino-)3-methylpentane,        5- 

aniino-,    and    its   additive    salts   and 

cyclic  carbamide  (KoiiNand  MoRGEN- 

stern),  a.,  i,  769. 
2-Methylaminophenetole,  3-uitro- 

(Blanksma),  a.,  i,  978. 
^-Methylaminophenol,   sulphurous    acid 

compound  of  (SociEr:^  anonyme  des 

Plaques       et       Papiers      photo- 

GRAPHIQUES,      A.      LUMlfeRE     ET     SES 

Fils),  A.,  i,  977. 
Methylamiuophenyldimethylcarbinol 

and  its  benzoyl  derivatives  (Riedel), 

A.,  i,  957. 
o-Methylaminophenyl-o-toluidinoacetic 

acid    (v.   Ostromisslensky),    A.,    i, 

82. 
/8-Methylaminopropaldehyde       diethyl- 

acetal  (WoHL  and  Johnson),  A.,  i,  49. 
7-Methylamyl     alcohol.       See     Hexyl 

alcohol,  active. 
Methyhsoamyhwallylcarbinol.  See 

Srj- Dimethyl- A^-octen-S-ol. 
5-Methyl-Aa^-amylene,  )8-chloro- 

(Clarke),  a.,  i,  594. 
Methylaniline     picrate     (Vignon     and 

lilviEUx),  A.,  ii,  665. 
Methylaniline,  4:6-rf/bromo-2-nitro-  and 

4:6-rfichloro-2-nitro-  (Blanksma),  A., 

i,  147. 
/3-Methylanilinoethyl  ethyl  ketone  and 

its  picrate  and  seiidcarbazone  (Blaise 

and  Maiue),  A.,  i,  566. 
a-Methylauthracene  from  emodin  from 

aloes   (Oksterle  and   Tisza),  A.,   i, 

905. 
/8-Methylanthracene  from  emodin  from 

Frangula  (Oesterle  and  Tisza),  A., 

i,  350. 
i\-Methylanthranilic    acid,    3-    and   5- 
amiiio-,   livdi<H'!ikirides   of,   and    6- 
chloro-  (Kkli.kr),  a.,  i,  234. 

3-hy(iroxy-,     and     its     hydrochloride 
(Keller),  A.,  i,  284. 

5  nitroso-  (Houbkn   and   Brassert), 
A.,  i,  27. 
Methylanthraquinone,       (//hydroxy-de- 

rivativcs.    See  Mt)rindadiol  and  Soran- 

jidiol. 
l-Methylanthraquinone,2-  and  4-chloro- 

(Hki.lei!  .•inil  SciiiiLKK),  A.,  i,  995. 
2-Methyl  9:10-anthraquinone,  3:():7-Ari- 

hydroxy-.    See  Emodin  from  Frangula. 
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Methylarsinic  acid,  action  of  alkalis  ou, 
and  its  iodo-Jerivatives  (Auger), 
A.,  i,  516. 

t^aodo-  (Auger),  A.,  i,  13. 
Methylation  in  the  ethylene  derivatives 

from  the  ])oint  of  view  of  volatility 

(Henry),  A.,  i,  752. 
Methylaziminobenzoic    acid  (Keller), 

A.,  i,  281. 
Methylbaptigenetin  and  its  acetylation 

(Gorter),  a.,  i,  98. 
Methylbenzanthrone,      preparation      of 

(Badische  Anilin-  &  Soda-Fabrik), 

A.,  i,  993. 
^-Methylbenzhydryl-acetyl-  and  -benz- 

oyl-acetones  (Fos.se),  A.,  i,  86. 
Methylbenzhydrylamine  and  its  hydro- 
chloride    aud     nitrate     (BusCH     and 

Leefhelm),  a.,  i,  153. 
1-Methylbenzopyrazolone     (Milrath), 

A.,  i,  1014. 
Methyl  isobutenyl  ketone.     See  Mesityl 

oxide. 
Methylisybutyhsoallylcarbinol.     See  Sf- 

Dimethyl-A^-hepteu-5-ol-. 
Methylcyc^obutylcarbinol  and  its  phenyl- 

urethane  (Zelinsky  aud  Gutt),  A.,  i, 

618. 
/8-Methylbutylene    ayS-oxide    (Riedel), 

A..,  i,  956. 
Methyl    /er^. -butyl    ketone.     See    Pin- 

acoliu. 
Methyl  eycldhxntyl  ketone  and  its  semi- 

carbazone  (Zelinsky  and  Gutt),  A., 

i,  618. 
a-Methylbutyric   acid,   ^a-araino-   (iso- 

■raline)  (Ehrlich  aud  Wendel),  A., 

i,  269. 
Methylcampholenonitrile  (Glover),  T., 

1299;  P.,  152. 
a-Methylcamphor,  preparation  of,  and 
its  bromo-derivatives  and  ;8-sulph- 
onic  acid  and  its  derivatives,  and 
oxirae  (Glover),  T.,  1289 ;  P., 
151. 

comparison        of,       with        fenchone 
(Glover),  T.,  1285  ;  P.,  151. 
Methylcarbamide  cyanoacetate  (Baum), 

A.,  i,  252. 
Methylcarbamides,  action  of,  on  benzil 

(Biltz,    Horrmann,    and    Rimpel), 

A.,  i,  218  ;  (Biltz  aud  Rimpel),  A., 

i,  462. 
2-Methylcarbazole     and      its      picrate 

(Borsche,  AVitte,  and  Bothe),  A,,  i, 

367. 
iJ-Methyl-carbonatobenzoic  acid  and  its 

chloride  (Fischer),  A.,  i,  892. 
^-Methyl-carbonatobenzoylglycine, 

ethyl  ester  (Fischer),  A.,  i,  892. 
Methyl-carbonato-derivatives  of  amino- 

acids  (Fischer),  A.,  i,  544. 


2-MethylMocarbostyril-4-carboxylicacid 

aud  its  ethyl  ester  (Dieckmann  and 

Mklskr),  a.,  i,  895. 
2-Methylcarvenene  (RuPE'ands^EMMER- 

ich),  a.,  i,  556. 
MethylrfichlorodiacetimideJ    [(Bergell 

and  Feigl),  A.,  i,  141. 
Methyl  o-chloropropyl  ketone,  prepara- 
tion of  (Korschun),  a.,  i,  502. 
4-Methyl-l-chloropropyluracil         (Ma- 

jima),  a.,  i,  223. 
Methylcinchotoxine  methiodide  and  its 

benzoyl  derivative  (Rare,  Schneider, 

and  Braasch),  A.,  i,  361. 
4-Methyl-o-coumaric    acid,    ethyl   ester 

(Fries    aud   Klostermann),    A.,    i, 

822. 
2-Methylcouniarilic  acid,   and   i-vicmo- 

aud    4:6-rfi-bromo-,    aud    their    salts 

(Peters  and  Simonis),  A.,  i,  340. 
4-Methylcouniarin  aud  its  bromo-deriva- 
tives (Peters  and  Simonis),  A.,  i, 
339. 

6-  and  7-chloro-,  formation  of  (Clay- 
ton), T.,  2021. 
7-Methylcouniarin  and  its  additive  salts, 

oxinie,  and   phenylhydrazone   (Clay- 
ton), T.,  526  ;  P.,  26. 
3-Methylcytosine    and  its  picrate    and 

platiniehloride  (Johnson  and  Clapp), 

A.,  i,  836. 
4-Methylcytosine,  synthesis  of,  and  its 

additive  salts  (Johns),  A.,  i,  917. 
Methyl    damascenine   aud  its  additive 

salts  and  nitroso- compound  (Keller), 

A.,  i,  283. 
2-Methyl-l:2'-diantliraquinonylamine, 

oxidation    of    (Badische   Anilin-    & 

Soda-Fabrik),  A.,  i,  456. 
Methyldiethylamine,    chloro-,    and    its 

platniiehloridL;  (Houben  and  Arnold), 

A.,  i,  534. 
2-Methyldihydrocarvene.    See  2-Methyl- 

homolimonene. 
2-Methyldihydrocarveol      (Rupe      and 

Emmerich),  A.,  i,  433. 
4-Methyldihydrocoumarin  (Peters  and 

Simonis),  A.,  i,  340. 
a-Methyl-a;8-diliydrogeranic   acid.     See 

ayS^'-Trimethyl-Ae-oeteuoic  acid. 
2-Methyldihydroquinoline  and  its  picrate 

(Heller  and  Sourlis),  A.,  i,  914. 
Methyldihydrouracils,  a-  aud  j3-,  ^7-ihydr- 

oxy-,  aud   their  reactions   (Behrend 

and  Beer),  A.,  i,  840. 
l-Methyldif2/c^o-l:2:3-Ai-octen-3-one 

(Semmler  and  Bartelt),  A.,  i,  355. 
4'-Methyldiphenylamine,  4-nitro-3'- 

amino-  (Ullmanx),  A.,  i,  457. 
4-Methyldiphenylmethanecarboxylic 

acid,     2-hydroxy-,     lactone     of     (v. 

Liebig),  a.,  i,  728. 


1372 


INDEX   OF   SUBJECTS. 


Methylene    chloride,    coudensatiou    of, 

with    1-bromo-   aud    l-chloro-2-naph- 

thylamines  {Senier  aud  Austin),  T., 

63. 
Methyleneaminobenzoic  acids,  m-    and 

p-    (HoiTBEx    and    Arnold),    A.,    i, 

534. 
Methyleneanthranilic  acid  and  its  salts 

(HouBEX  and  Arnold),  A.,  i,  533. 
Methylenebis-dimethylcarhamides,     -a- 

ethylbutyramide,       -ethylcarbamide, 

and  -propionamide  (Einhorn),  A.,  i, 

609. 
Methylenebismethyldianthranilic     acid 

(HouBEN  and  Arnold),  A.,  i,  533. 
Methylene-blue,  derivatives  of  (GneiixM 
and  Walder),  A.,  i,  63. 

nitre-.     See  Methylene-green. 
MethylencCT/cfobutane.      See     Vinyltri- 

metliyleue. 
Methylenecitric     acid,    preparation    of 

(Farbenfabriken  a'orm.  F.  Bayer 

&  Co.),  a.,  i,  604. 
Methylenecitryloxy toluic  acids,  prepara- 
tion of  (Farbenfabriken  vorm.   F. 

Bayer  &  Co.),  A.,  i,  421. 
Methylenedioxy-w-benzaldehydephenyl- 

hydrazone,  nitro-,  and  its  potassium 

salt  (Ciu.sA  and  Pestalozza),  A.,  i, 

833. 
Methylenedioxybenzene,  conver.sion   of, 

into  carbonyidio.xybenzene  (Barger), 

T.,  566. 
Methylenedioxybenzoylacrylic  acid 

(Bougault),  a.,  i,  270. 
3:4-Methylenedioxyhydratropaldehyde 

and    its   semicarbazone    (B^iial   and 

TiFFENEAll),   A.,  i,  631. 
Methylenedioxyhydratropic    acid,    pre- 
paration of  (Hoering),  a.,  i,  895. 
4':5'-Methylenedioxy-2:3-indenobenzo- 

pyranol(l:4)  anhydroferrichloride 

(I'ERKiN  and  R0BIN.SON),  T.,  1105. 
7-Methylenedioxyphenylbutyric     acid, 

;8-iodo-a7-r?/liydroxy-,        lactone        of 

(iiui'cAULT),  A.,  i,  539. 
7-Methylenedioxyphenylcrotonic    acid, 

a-liydroxy-  (Houcault),  A.,  i,  270. 
Methylenedioxyphenyl/.svjcrotonic     acid 

and  its  iodolactone  (I>niT(;AiiL'r),  A.,  i, 

270. 
o-3:4-Methylenedioxyphenylethane,  a)8- 

(^teliloro-,       a;3oa)-/(Y/v/chloro-,        and 

/3-chloro-o-hydroxy-     (Barger),     T., 

2083  ;  P.,  237. 
^-3:4-Methylenedioxyphenylethyldi- 

methylamine,    /Bliydroxy-,     ami     its 

benzoyl  di'rivative  and  tlieir  additive 

.salts  (Pyman),  T.,  1806  ;  P.,  208. 
a-3:4-Methylenedioxypheiiylpropane, 

a$a>tt>-trtna-\i\oro-       (Barger),       T., 

2085  ;  P.,  237. 


S-3:4-Methylenedioxyplieiiylvaleric 

acid,    ;8-iodo-7-hydrox3--,    lactone    of 

(Bougault),  A.,  i,  537. 
3:4-Methyleiiedioxytoluene,      co-bromo- 

(7mitro-  and  co-chloror//nitro-  (PoNZio 

and  Charrier),  A.,  i,  522. 
Methylene-green     {nitroinethylenc-hlu£), 

preparation  of  (Gnehm  aud  Walder), 

A.,  i,  63. 
Methylene(?/c7(;hexane   and  its  dibrom- 

ide,    chloroniti-osite,    and    piperidide 

(FAWORSKYand  Borgmann),  A.,  i,  15. 
Methylenehomophthalic  acid,  hydroxy-, 

esters,  aud  their  isocoumariu  and  iso- 

carbostyril    derivatives    (Dieckmann 

and  Meiser),  A.,  i,  894. 
Methylenic  compounds,  mixed,  relative 

volatility  of  (Henry),  A.,  i,  381. 
Methylethyl/.v(/allylcarbinol.       See      S- 

Methyl-A^-hexen-5-ol. 
l-Methyl-4-ethylbenzene,      j8-i;r/chloro- 

(ZiNCKE  and  Schwabe),  A.,  i,  337. 
Methylethyl/st/butylmethane.      See  /35- 

Dimethylhexane. 
a-Methyl-a'-ethyldiglycoUic  acid  and  its 

ethyl   ester,   anhydride,    and   diamide 

(Jungfleisgh  aud  Godchot),  A.,   i, 

127. 
l-Methyl-4-etliyl'7A7ohexan-3-one-4- 

carboxylic  acid,   ethyl  ester,  and  its 

semicarbaziile  (KuTz),  A.,  i,  24. 
1  -  Methyl-  3  -  e  thylidenec/yc/ohexane      aud 

its  uitrosochloride  and  uitrolpiperidide 

(\yALLACH  and  Evans),  A.,  i,  404. 
l-Methyl-4-ethylidenen/c/ohexane     and 

its  nitrosochloride  and  nitrol[iiperidide 

(Wallach  and  Evans),  A.,  i,  404. 
Methyl     ethyl    ketone    {unihylacdonc, 
hutaaonc-'l),  action  of  ammonia  on 
(Traube),  a.,   i,  362  ;    (Thomae), 
A.,  i,  762. 

azoiniides   of   (Forsteu  and   Fierz), 
T.,  669  ;  P.,  54. 

basic  compounds  from  (Traube),  A., 
i,  1010. 
Methylethylmalic  acid,  synthesis  of,  and 

its  salts  (Siii)ANiivits('Ii),  A.,  i,  77. 
)3-Methyl-7ethylpentane    aud    j8-iodo- 

(Clarke),  a.,  i,  493. 
;8-Methyl-7-ethyl-/3-pentanol  (Clarke), 

A.,  i,  493. 
S-Methyl-a-ethylpimelic     acid    and    its 

ethyl   ester    and    silver    salt   (Kotz), 

A.,  i,  24. 
3-Methyl-l-ethylpiperidine,  amino-.  See 

l-l'".tliyl-)3-pip(>coliiio,  to-amino-. 
4-Methyl-5-ethylpyiimidine,      2-cyano- 

aniino-Ohydroxy-  (Piiiii,),  A.,  i,  577. 
6-Methylflavone,     7-hyilroxy-,    aud    its 

acetyl      derivative,      7:3'-(//hydroxy-, 

and    7:3':4'-/'/'/hy(lroxy-,   anil    its   tri- 

aeetyl  derivative  (Tamuou),  A.,  i,  350. 
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7-Methylflavone,  5:2'-,  5:3'-,  and  5:4'-rfi- 

hydroxy-,    and    their    diacetates    and 

5:3':4'-<r;'hvdroxy-   and   its  triacetate 

(Tambok),  A.,  i,  358. 
9-Metliylfluorene  alcohol  and  its  reac- 
tions (Daitfresne),  a.,  i,  164. 
a-Methylgeranic    acid    and    its    esters 

(TiFFENEAU),  A.,  i,  500. 
Methylglyoxal,  aldehydeacetal   of,  and 

its  semicarbazones  (Wohl  and  Lange), 

A.,  i,  943. 
Methyl-green,  pharmacological  action  of 

(FiJHNER),  A.,  ii,  877. 
Methylguanidine,cyanohydroxy-(PoHL), 

A.,  i,  576. 
l-Methylguanidine,       picrolonate        of 

(Wheeler    and    Jamieson),    A.,    i, 

253. 
Methylguloside    (Blanksma    and    Al- 

berda     van     Ekenstein),     a.,     i, 

951. 
Methylhaematic     acid,    derivatives     of 

(KiisTEE),  A.,  i,  303. 
Methylhemisparteilene     (Moureu    and 

Valeue),  a.,  i,  4.3, 
Methyl  heptadecyl  ketone  and  its  oxime 

(Thoms  and  YotiELSANG),  A.,  i,  4. 
C-Methyl-A^«-heptadiene  (Reif),  A.,  i, 

847. 
f-Methyl-A^-hepten-5-ol  and  its  acetECte 

(Reif),  A.,  i,  847. 
€-Methyl-A^S-hexadiene  (Reif),    A.,  i, 

847. 
l-Methyl-A^=^-c?/c^ohexadiene     {dihyclro- 

toJiirnr)  (Harries),  A.,  i,  520. 
l-Methyl-A--"'-«/c/ohexadiene,     optically 

active,  and  its  dibromide  (Zelixsky 

and  Gorsky),  A.,  i,  619. 
l-Methyl-A-*'-cyc/ohexadiene  (Zelinsky 

and  Gorsky),  A.,  i,  722. 
4-Methylhexahydrocarbazole     and     its 

nitroso-,  benzoyl,  and  carbamyl  deriva- 
tives (BoRSCHE,  WiTTE,  and  Bothe), 

A.,  i,  367. 
l-MethylcycAihexane,       2-cliloro-      and 

to-nitro-  (Zelinsky  and  Schwedoff), 

A.,  i,  864. 
cM-l-Methylcj/ctohexane^-carboxylic 

acid  and   its   amide    (Zelinsky   and 

Schwedoff),  A.,  i,  864. 
l-Methylcy('/ohexane-2-carboxylic   acid, 

2-amino-,  and  its  derivatives,  and  the 

behaviour  of  its  ethyl  ester  (Skita  and 

Levi),  A.,  i,  885. 
l-MethylcycZohexane-3-carboxylic   acid, 

cis-  and  transS-hvorao-  (Fisher  and 

Perkin),  T.,  1883. 
l-Methykyc/'ohexane-4-carboxylic  acid, 

4-amino-,  and  its  derivatives  and  tlie 

behaviour    of    its    ethyl     ester,    and 

hydroxy-    (Skita   and    Levi),  A.,  i, 

885. 


Methyk//c/ohexanol    and     its    bromide 
(Faworsky     and     Borgmanx),    A., 
i,  15. 
l-Methylcyr?ohexan-3-       and       -4-ol-/«- 
butyric  acids,  ethyl  esters  (Wallach 
and  REXTscHLEn),  A.,  i,  405. 
l-Methylc2/c^hexan-4-ohsobutyric  acid, 
ethyl  ester  (Wallace  and  Churchill), 
A.,!,  406. 
cis-l-Methylc//cZohexan-6-ol-3-carb- 
oxylic  acid  and   its  lactone  (Fisher 
and  Perkix),  T.,  1883. 
/rf/yis-l-Methykycfchexan-G-ol-S-carb- 
oxylic  acid,  synthesis  of  (Fisher  and 
Perkix),  T.,"'l882. 
l-M^thylt7/cZohexan-2-ol-4-carboxylic 
acids,    cis-     and     trans-,    and     then- 
conversion      into     1 -methyl- A^-cyclo- 
hexene-4-carboxylic    acid    (Meldrum 
and  Perkin),  T.,  1416;  P.,  187. 
1  -Methylcyc/ohexan-S-ol-  3-propionic 
acid,     ethyl    ester    (Wallace    and 
EvAXS),  A.,  i,  404. 
l-Methyl«/cZohexan-4-ol-4-propionic 
acid   (Wallace   and   EvAxs),  A.,  i, 
404. 
5-Methyl-;8-hexanone   (Ci,aeke),  A.,  i, 

594. 
l-Methylc?/(;Zohexan-3-one,  condensation 
of,    with    ethyl    a-bromopropionate 
(Wallace  and  Evans),  A.,  i,  404. 
azine  of,  conversion  of,  into  1-methyl- 
cyclohexyl-3-hydrazine      (Kijxer), 
i,  106. 
l-MethylcycZohexan-4-one,  condensation 
of,     with     ethyl     a-bromopropionate 
(Wallace  and  Evaxs),  A.,  i,  404. 
MethylcycZohexanones,   action   of   light 
on   (Ciamiciax   and   Silber),  A.,    i, 
277. 
l-Methylc?/ffohexan-2-,  -3-,  and  -4-ones, 
condensation  of,  with  ethyl  a-bromoiso- 
butyrate  (Wallace  and  Churchill), 
A.,  i,  406. 
l-Methylcyc/ohexan-3-  and  -4-ones,  con- 
densation of,  with    ethyl    o-bromo-u- 
butyrate  (Wallace  and  Rentschler), 
A.,  i,  405. 
l-MethyU7/cZohexan-2-one-4carboxylic 
acid     and     its     ethyl     ester,    oxime, 
and     semicarbazone,     preparation     of 
(Meldrum  and  Perki.v),  T.,  1425. 
l-Methylc//c/ohexan-6-one-3-carboxylic 
acid  and  its  oxime  and  semicarbazone, 
synthesis  of  (Fisher  and  Perkix),  T., 
18S0. 
l-Methyl''?/f?ohexan-3-one-»i-nitro- 
phenylhydrazone  (Borsche,  Witte, 
and  Bothe),  A.,  i,  367. 
1 -Methyl- A' -('7/c?ohexene     and     its     di- 
bromide   (Zelinsky    and    Gorsky), 
A.,  i,  722. 
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l-Methyl-A^-c_;/cZohexene  and  its  chloro- 
nitrosite  (Faworsky  and  Borgmaxn), 
A.,  i,  15. 

l-Methyl-A^'-r7/c7ohexene-4-acetic  acid 
and  its  ethyl  ester  and  nitrile  (Hard- 
ing, Hawokth,  andPERKiN),  T.,  1967; 
P.,  230. 

l-Metliyl-A^-c//cZohexene-4-acetic  acid, 
a-cyano-,  and  its  ethyl  ester  (Hard- 
ing, Haworth,  and  Perkin),  T., 
1963. 

l-Methylca/cZohexene-w-butyrie  acids  and 
their  ethyl  esters  and  silver  salts 
(Wallach  and  Rentschler),  A.,  i, 
405. 

l-Methylq/cZohexene-2-,  -3-,  and  A-iso- 
butyric  acids  and  their  derivatives 
(AVallach  and  Churchill),  A.,  i, 
406. 

l-Metliyl-A*'-cycZoliexene-3-carboxylic 
acid  and  its   calcium  salt   and  ethyl 
ester,    synthesis      of     (Fisher     and 
Perkin),  T.,  1885;  P.,  228. 

l-Methyl-Ai-«/cZoliexene-4-carboxylic 
acid,  f(n-mation  of,  from  cis-  and  trans- 
l-methyleyclohexan-2-ol-4-carboxylic 
acids    (Meldrum   and   Perkin),    T., 
1416;  P.,  187. 

f?Z-l-Metliyl-Ai-c;/67ohexene-4-carboxylic 
acid,  resolution  of  (Fisher  and  Per- 
kin), T.,  1871  ;  P.,  228. 

a-l-Metbyl-A'^-r7/t/oliexene-4-propiomc 
acid  and  its  methylj  ester  and  nitrile, 
and   a-cyano-,    and   its    metliyl   ester 
(Harding,  Haworth,  and  Perkin), 
T.,  1973. 

l-Methylcyo/ohexenepropionic  acids  and 
their  ethyl  esters  and  silver  salts 
(Wallach  and  Evans),  A.,  i,  404. 

S-Methyl-AP-hexeii-5-ol  (Gry),  A.,  i, 
307. 

5-Methyl-AS.hexeii-7-ol  and  its  acetate 
(Abelmann),  a.,  i,  2. 

C-Metbyl-A^-hexen-S-ol  and  its  acetate 
(IIeif),  a.,  i,  847. 

1-Methyl-AUor  '2).c7/c/nhexen-2-ol,  acet- 
ate of  (Mannicii  and  Hancu),  A.,  i, 
276. 

l-Methyl-A^-rvcA'hexeii-4-ol,  acetate  of 
(Mannich  and  Hancu),  A.,  i,  276. 

l-Methyl-A'-r?/(:/ohexen-2-ol-6-one 
(Blaise  and  Maii!e),  A.,  i,  392. 

l-Methyl-A'-(7/(/ohexen-3-one-4:6-di- 
carboxylicacid,  ethyl  ester,  desiiiotropy 
of,  and  its  sodium  salt,  ;)-nitrophenyl- 
hydrazone,  and  ,scmicarba/ono  (Kabe, 
Spence,    and    Ehrenstein),   A.,   i, 

mo. 

7-Metliylhexoic   acid    (Ciamkuan    and 

SiLiiEK),  A.,  i,  277. 
/3-Methylhexyl    iodide    (Zelinsky   and 

Pusciieval.skv),  a.,  i,  845, 


l-Methylc2/cZohexyl-4-acetic  acid  and  its- 
silver  salt,  and  a-bromo-,  and  its  ethyl 
ester,  and  /3-bromo-,  and  o-hydroxy-, 
and  its  silver  salt  (Perkin  and  Pope), 
T.,  1081. 

l-Methylc?/cZoliexyl-4-acetic  acid,  Z-A-di- 
bronio-,  and  3:4-f/ihydroxy-  and  its 
lactone  (Harding,  Havs^orth,  and 
Perkin),  T.,  1969. 
4-bromo-3-hydroxy-,  lactone  of  (Hard- 
ing, Haworth,  and  Perkin),  T., 
1970. 

l-Methylc2/cZohexyl-4-carbinol  and  its 
bromide  (Perkin  and  Pope),  T., 
1078. 

l-Methylc.vc?ohexyl-3  hydrazine,  forma- 
ation  of  (Kijner),  A.,  i,   106. 

Metliylc?/c/oliexylliydrazoiiemethyIc?/cZo- 
hexanone  (Kijner),  A.,  i,  107. 

l-Methylc?/c/ohexylidene-4-acetic  acid, 
experiments  on  the  synthesis  of,  and 
its  ethyl  ester  (Perkin  and  Pope),  T., 
1075  ;  P.,  145 ;  (Harding,  Haworth, 
and  Perkin),  T.,  1943  ;  P.,  230. 

2-Metliylhomoliinonene  {2-viethyldi- 
hydrocarvcnc)  and  its  hydrobromide 
(Rupe  and  Emmerich),  A.,  i,  433. 

iV-Methylbomopapaverinium  derivatives 
(Decker  and  Dunant),  A.,  i,  205. 

Methylhomophthalic  acid,  hydroxy-, 
methyl  ester,  a-  and  )3-;»-nitrobenzo- 
ates  of  (Dieckmann  and  Meiser),  A., 
i,  895. 

Methylhydantoin,  isomerism  of  (Har- 
ries), A.,  i,  573. 

iS-Methylhydantoin,  preparation  of 
(Weitznkr),  a.,  i,  841. 

Methylhydrazine,  acyl  derivatives, 
constitution  of  (Michaelis  and 
Hadanck),  a.,  i,  1020. 

a-Metliyl-/3-hydrindone,  a-cyano-,  and 
its  phonylliydrazone  (MooRE  and 
Thorpe),  T.,'  ISl  ;  P.,  13. 

1-Methylhydrothymine,  5bromo-4- 

hydroxy-       and       5-nitro-4-hydroxy- 
(JoHNSON  and  Clapp),  A.,  i,  835. 

3-Methylhydrothymine,  5-nitro-4-hydr- 
oxv-  (.loiiNsoN  and  Clapp),  A.,  i,  836. 

3-Methyl-l:7-/?/8-(//hydroxydietliyl- 
xanthine    (Kap.iucnfarriken    vorm. 
F.    Havkp,  I't  Co.j,  A.,  i,   475. 

5-Methyl-4-imina2olone,  amino-,  and 
its  salts  and  methyl  derivatives 
(Takkt,  niul  JMavkr).   A.,  i,   743. 

2-Methylimino-4:6-dimethyldihydro- 
pyrimidine(MA.iiMA  and  Koiiayaski), 
A.,  i,  224. 

)3-Methyliminodipropaldehyde  tetra- 
etlivlacetal  (Woin.  and  Johnson),  A., 
i,   19. 

Methylimino-groups,  detection  of 
(Hkkzig),  a.,  ii,  638. 
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Metliylimino-groups,    quantitative   esti- 
mation of  (Kirpal),  a.,  ii,  436. 
5-Metliylimino-l:2:3-triphenyk?/ci?o- 

hexaii-l-ol-4-carboxylic     acid,    ethyl 

ester  (Rabe  and  Ehkenstein),  A.,  i, 

553. 
o-Methylin.     See   Glyceryl  monomethyl 

ether. 
7-Metliylindazole  and  its  nitroso-deriva- 

tive,  and  the  action  of  coppei'  powder 

on  (Jacohson  and  Huber),  A.,  i,  299. 
3-Metliylindole   (scatole),  occurrence   of, 

in  the  human  intestine  (Herter),  A., 

ii,  211. 
1-MethylindoIine  (Carrasco),  A.,  i,  913. 
Methyl-f/^a-iodopropionyl-^tryptoplian 

(Abderhalden  and  Baumann),  A., 

i,  932. 
Methyl-v|/-ioiione  hydrate,  preparation  of 

(Coulin),  a.,  i,  1000. 
Methyliridicacid.  See3:4:5-Trimethoxy- 

])henylacetic  acid, 
o-Methylisatin,   preparation  of,  and  its 

oxime  and  phenylhydrazone  (Bauer), 

A.,  i,  695. 
4-Methylisatiii,      melting      point      of 

(Bauer),  A.,  i,  208. 
Methyl-o-ketol  a-methyladipate  and  a- 

methyl-5-zsopropyladipate    and    their 

diseinicarbazones     (Bouveault     and 

Locquin),  a.,  i,  173. 
Methylmalonic    acid,    )3-bromo-,    ethyl 

ester,    preparation   and    reduction   of 

(SimOxNsen),  T.,  1783. 
o-Methylmeconiiie,  bromo-  (Mermod  and 

SiMOXis),  A.,  i,  343. 
Methylmenthadiene    (Rupe    and    Em- 
merich), A.,  i,  433. 
3-MethyI-A"®(9)-ment,liadiene  (Rupe  and 

Ebert),  a.,  i,  663. 
3-Methyi-A'*i^'-menthadiene   (Rupe   and 

Emmerich),  A.,  i,  556. 
2-Methylmentliane,  2: 8-rfz'hydroxy- 

(RuPE  and  Emmerich),  A.,  i,  433. 
Methylmenthatriene    (Rupe    and    Em- 
merich), A.,  i,  433. 
3-Methyl- A^'^'-mentliene,  3-chloro-  (Rupe 

and  Ebert),  A.,  i,  663. 
Methylmenthone    (Arbusoff),    A.,     i, 

555. 
l:2-MethylnapIithaquimtrole,     ^-mono- 

and  3:4-(Zi-chloro-  (FiiiEsandHEMPEL- 

mann),  a.,  i,  731. 
l-Methyl-2-naphthaquinol,  3-vwno-  and 
3;4-o?i-chloro-,    and    their    acetates 
(Fries  and  Hempelmann),   A.,   i, 
731. 

3:4-ffo'chloro-,  and  its  methoxy-deriva- 
tive    (Fries    and    Hempelmann), 
A.,  i,  730. 
A-Methylnaphthaquinoxalone  (Fischer 

and  Schi,ndler),  A.,  i,  222.. 


l-Methyl'/S-naphthol,  keto-chlorides  of, 

and  their  relation  to  /3-naphtliaquinols 

and    S-jnono-  and    3;4-rfi-chloro-,  and 

their   acetates   (Fries  and   Hempel- 
mann), A.,  i,  730. 
l-Methyliiitroamino-3:6-diinethoxybenz- 

ene,  2;6-rfmitro-  (Blanksma),   A.,  i, 

979. 
l-Metliylc?2.c!/c^o-[l:3:3]-nonan-5-ol,       7- 

amino-,  isomeric  (Rabe  and  Ehren- 

stein),  a.,  i,  553. 
MethyWicyc^ononanolone  and  its  oximes 

and  their  amines  (Rabe  and  Jahr), 

A.,  i,  553. 
A'-Methylnorpapaverinium     derivatives 

(Decker,  Dunant,  and  Girard),  A., 

i,  205. 
Tj-Methyl-A^S-octadiene  and  its  dihydro- 

bromide  and  tetrabromide  (Reif),  A., 

i,  847. 
l-Methylrfic-2/c/o-2:2:2-octane      and      7- 

aniino-,  and  its  picrate  (Semmi.er  and 

Bartelt),  a.,  i,  38. 
l-MetliyWic2/'^^o-2:2:2-octan-7-ol  and  its 

acetate   and   chloride   (Semmler  and 

Bartelt),  A.,  i,  38. 
iV-Methylol  compounds  of  acid   amides 

(Einhorn,    Feibelmann,    Gottler, 

Hamburger,  and  Sprongerts),  A.,  i, 

608. 
Methylolcarbamide  (Einhorn  and  Ham- 

burgkr),  a.,  i,  142. 
Methyloleanol  and  its  acetyl  derivative 

(Power  and   Tutin),   T.,    899;    P., 

117. 
Methyl-orange,  isomerism  of  (Hantzsch 

and  Hilscher),  A.,  i,  469. 
a-Methyl-a-oxalosuccinic  acid,ethyl  ester 

(Blaise  and  Gault),  A.,  i,  714. 
5-MethylwooxazoIe   and  its   3-4dicarb- 

oxylic  acid  and  its  salts  and  ethyl  ester 

(Schmidt    and     Widmann),    A.,    i, 

457. 
3-MetliylJsooxazoline    (Maire),    A.,   i, 

290. 
l-MetliyltycZopentane-2-carboxylic  acid, 

5-bromo-,  and  its  ethyl  ester,  and  1:5- 

and     4:5-rftbromo-     (Haworth    and 

Peukin),  T.,  584. 
7-Methyl-;85-pentanediureide(DEHAAN), 

A.,  i,  578. 
2-Metliyk'(/c^pentanol-3-carboxylic  acid 

(Haworth  and  Perkin),  T.,  584. 
iS-Methylpentan-S-oI-S-one.      See      Di- 

aceione  alcohol. 
Metliyl:'^/c;opentan-4-one-3-acetic     acid 

and  it's  methyl  ester,  and  their  semi- 

carbazones  (Blanc),  A.,  i,  21. 
l-MetliyU'^cZopentan-2-one-l-carboxylic 

acid,'    methyl    ester,    and    its    semi- 

carbnzone  (Bouveault  and  Locquin), 

A.,  i,  172. 
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l-Methylc?/cZopentan-2-one-3-carboxylic 

acid,  esters,  and  tlieir  semicarbazones 

(BouvEAULT  and  Locquin),A.,  i,  172. 
Methylc?/c/opentan-4-one-3-carboxylic 

acid,  methyl  ester,  and  the  reaction 

of  the  sodium  derivative  with  ethyl 

bromoacetate  (Blanc),  A.,  i,  20. 
2-Metliylc2/cZopentanone-3-carboxylic 

acid  and  its  ethyl  ester,  oxinie,    and 

semicarbazone,  synthesis  of  (Haworth 

and  Perkin),  T.,  579. 
2-Metliylc?/ci?opeiitanone-2:3-dicarb- 

oxylic  acid,  ethyl  ester,  p.nd  its  hydro- 
lysis   (Haworth  and    Perkin),   T., 

579. 
2-Methyln/fZopeiitanoiie-3;5-dicarb- 

oxylic   acid,    ethyl   ester   (Haworth 

and  Perkin),  T.,  582. 
1-Methyl-A^-  and   -A'-pentene-2-carb- 
oxylic  acids,  formation  and  separa- 
tion of,  and  oxidation  of,  and  tlieir 
ethyl  esters  (Haworth   and  Per- 
kin), T.,  585. 

ethyl    esters,    action    of    magnesium 
methyl  iodide   on   (Haworth  and 
Perkin),  T.,  593. 
l-Metliyl-A-'-4-c?/f/opentene  methyl 

ketone  and  its  semicarbazone  (Hard- 
ing,   Haworth,   and  Perkin),    T., 

1969. 
7-Metliyl-Ay-penten-/8-ol  and  its  acetate 

(Abklmann),  a.,  i,  2. 
2'-Metliyl-l:2-phenoiiapbtliacarbazole- 

iV^-sulphonic   acid,  sodium    salt   (Bu- 

cherer  and  Seyde),  A.,  i,  455. 
4-Methylphenyldiiiietliylcarbinol,        2- 

hydroxy-  [hydroj-ylhymol)  (Fries  and 

Fickewirth),  a.,  i,  824. 
5-MethylplienyldimethyIcarbinol,        2- 

hydroxy-   (Fries  and   Fickewirth), 

A.,  i,  824. 
2-Methylpiperidine   and   water,  mutual 

solubility   of  (Fi,aschner  and   Mac- 

Ewen),  T.,   1000  ;  P.,  119. 
Methylpiperidiumacetic    acid,    chloro-, 

and  its  etiiyl  ester  and  platinichloride 

(v.  P.uaun),  A.,  i,  608. 
A^-Methylproline.     See  Hygric  acid. 
l-Methyl-2-?.5opropenokyc/opentane,     5- 

hydroxy-    (Haworth    and   Perkin), 

T.,  594. 
l-Methyl-3-2.wpropenolo2/r?(ipentane, 

l-hydroxy-  (Haworth  and  Peiikin), 

T.,  59.'5, 
l-Methyl-2-/.wpropenol-A^-c?/c?opentene 

(JlAWoii/ni  and  I'ehkin),  T.,  597. 
l-Methyl-2-/.w  propenol-  and  -propenyl- 

A''-c//c/opeiitene8  (IIawoktu  and  Pek- 

kin),  T.,  593. 
1  Methyl-3-Mo-propenol-  and  -propenyl- 

<')/c'^pentenes    (Haworth    and    I'kk- 

KIN),  T.,  592. 


o-Methyl-a'-isopropyladipic  acid,  aa'-di- 

hydroxy-,  synthesis  of  (Wall.\.ch  and 

Meister),  a.,  i,  812. 
o-Metliyl-5-isopropyladipic  acid  and  its 

ethyl  ester  (  Bouveault  and  LocQuix), 

A.,  i,  173. 
3-Metliyl-6-rsopropylazobenzene,  4:2':4'- 

^rinitro-  (Borsche),  A.,  i,  68. 
4-Methyl-l-isopropylcarba20le    and    its 

picrate  (Borsche,  Witte,  and  Bothe), 

A.,  i,  367. 
a'-Methyl-  a- wopropyldiglycoUic       acid, 
•   ethyl  ester   (Jungfleisch   and   GoD- 

chot),  a.,  i,  128. 
Methyhsopropyldiplienyl-2-carboxylic 

acid  and  its  silver  salt  (Lux),  A.,  i, 

874. 
2-Metbyl-5-i;.-!opropylhexahydrocarb- 

azole  and   its  nitroso-   and  carbamyl 

derivatives    (Borsche,    Witte,    and 

Bothe),  A.,  i,  367. 
l-Metliyl-4-/sopropyl-A2(or  3)-cycZo- 

liexen-3-ol,  acetate  of  (Mannich  and 

Hancu),  a.,  i,  276. 
Methyl wopropylcyc/opentanes,  synthesis 

of    terpins,    terpineols,   and  terpenes 

from  (Haworth   and   Perkin),   T., 

573  ;  P.,  64. 
l-Methyl-3-i.sopropylrvrfopentan-2-one 

and  its  oxime,  semicarbazone,  and  3- 

carboxylic  acid  (Bouveault  and  Loc- 

quin),  a.,  i,  173. 
l-Methyl-3-isopropyln/f/opentan-2-one- 

1-carboxylic  acid,  ethyl  ester  (Bouve- 

Ai'i/r  and  Locquin),  A.,  i,  173. 
l-Methyl-3-     and     -4-propylidener//c^- 

hexanes  and  their  nitrosochlorides  and 

nitrolpiperi(lides(WALLACH  and  Rent- 

schler),  a.,  i,  405. 
5-MethyI-a-?sopropylpimelic  acid  and  its 

ethyl  ester  and  silver  salt  (lu'Vrz),  A., 

i,  24. 
Methylpropylc'/r/opropane      (Zelinsky 

and  Prsohevalsky),  A.,  i,  845. 
2-MethyI-5-/sf)propyl-A'''"-tetrahydro- 

carbazole     (BiUiscnE,     Witte,     and 

Bothe),  A.,  i,  366. 
3-Methyl-6-i.wpropyltritanolactone,     2- 

hydrox}--  (v.  Lieiug),  A.,  i,  541. 
3-Methyl(.vopulegol  and  its  acetyl  deriva- 
tive (lIuPE  and  Epert),  A.,  i,  663. 
3  Methylpyrazole-4-/.svpropylenecarb- 

oxylic    acid,    5-hyiiroxy-,   hudone   of. 

See  3:4-Uimethyl-l:2-pyrazo-6:7- 

l)yronc. 
3-Methylpyrazoline  and  its  phenylcarb- 

aiiiidc  and  picrate  (Maihe),  A.,  i,  290. 
3  Methylpyrazolone,  4-/.sonitroso- 

(I5i  i.ow  and  SciiAUiO,  A.,  i,  C>S7. 
3-Methylpyrazolone  4- /.<i'butylenecarb- 
oxylic   acid  and  its   lactone  (Woi.ff 
and  Scukkiner),  A.,  i,  291. 
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3-Metliylpyrazolonewopropylenecarb- 
oxylic  acid  (Wolff  and  Schreinek), 
A.,  i,  292. 
2-Methylpyridine.     See  a-Picoline. 
4-Metliylpyridine.     Sec  7-Picoline. 
2-Methylpyridine-6-carboxylic  acid  and 
its  liydiiodide  aud  chloride  (TuRNAu), 
A.,  i,  912. 
2-Metliylpyridine-3:5-dicarboxylic  acid, 
6-hydroxy-,  and  its  salts  (Simon- 
sen).  T.,  1030;  P.,  136. 
ethyl-ammonium    and    ethyl-silver 
ester  salts  (Simonsen),  T.,  1028  ; 
P.,  136. 
4-Methylpyrimidine-5-acetic  acid,    2:6- 
cUamino-   (Johnson   and   Heyl),  A., 
i,  59. 
Methylpyrimidines,  4-  and  5-,  2-cyano- 
aniino-6-hydroxy-,    and     their     salts 
(PoHL),  A.,  i,  576. 
6-Methyl-2-pyrone-3:5-dicarboxylicacid, 
ethyl   ester,   and   its   derivatives   and 
reactions   (Simonsen),  T.,  1022;   P., 
136. 
2-Methyl-4-quinazolone,   7-amino-,   and 
its     nitre-     and     acetyl-derivatives 
(Bogert  and  Klaber),  A.,  i,  467. 
7-nitro-,    and     its    derivatives     from 
4-nitroacetylanthranil  (Bogert  and 
Klaber),  A.,  i,  466. 
2-MetliyI-4-quinazolonyl-3-acetic      acid 
and  -3-o-beiizoic  acid,  7-nitro-,  ethyl 
esters,  amides,  and   nitriles  (Bogert 
and  Klaber),  A.,  i,  468. 
2-Metbyl-4quinazolonyl-3-(2:5-di- 
methyl-3:4-dicarbetboxypyrroIe),      7- 
nitro-  (Bogert and  Klabek),  A. ,  i,  468. 
2-Metbylquinoline  [quinaldine)  and  its 
additive  salts  (Heller  and  Sourlis), 
A.,  i,  913. 
a-Methyl/soserine,  resolution  of,  into  its 
optically  active  components,  and  its 
benzoyl   derivatives   (Kay),    A.,    i, 
772. 
derivatives  of  (Kay),  A.,  i,  773. 
Methylsinapic  acid  (Mauthner),  A.,  i, 

729. 
a-Metbylsparteine,    formation   of,   from 
isosparteine  (Valeur),  A.,  i,  736. 
new  method  of  ring  formation  of,  by 
the  action  of  iodine  (Valeur),  A., 
i,  1006. 
isomerisation       of      (MoUEEU       and 
Valeur),  A.,  i,  44. 
Methylsparteines,  a-  aud  ^-,  and  their 
additive     salts     (Moureu     and 
Valeur),  A.,  i,  44. 
constitution      of     (Moureu      and 
Valeur),  A.,  i,  206. 
Methylsulpbonyl     chloride,    ^?-!'chloro-, 
action  of  sodium  ethoxide  on  (Brown 
and  Cowie),  A.,  i,  3. 


Methyl  tannin.  See  Pentamothyl  tannin. 
Methyl- AH";-tetrahydrocarbazole8,       4- 

and  9-,  and  lO-nitro-  of  the  4-com- 

ponnd(BoRscHE,  Witte,  and  Botiie), 

A.,  i,  .366. 
2-Methyl-A'^:"-tetrahydrocymene,  2- 

chloro-  (RupE  and  Emmerich),  A.,  i, 

433. 
l-Methyl-A^-tetrahydronicotinic     acid. 
See  Arecaidine. 

methyl  ester.     See  Arecoline. 
l-Methyl-A'^-tetrahydropyridine,  3- 

cyano-,   hydrochloride  of  ("\V(;HL  and 

Johnson),  A.,  i,  49. 
l-Methyl-A''-tetrahydropyridine-3-alde- 

hyde.     See  Arecaidincaldehyde. 
2-Methyltetrahydroquinoline.  See 

Tetrahydroquinaldine. 
7-Methylthiocoumarin    (Clayton),   T., 

527;  P.,  26. 
o-Methylthiolbenzoic    acid   {methylthio- 

salicylic  acid),  preparation  of  (Farb- 

WERKE    TORM.     MeISTER,     LuCIUS,     & 

Bruning),  a.,  i,  648,  797. 
5-Methylthiol-4-benzoyl-l-phenyl-3- 

methylpyrazole.       See     4-Benzoyl-v|/- 

thiopyrine. 
Methylthionine,  dimho-,  and  its  additive 

salts  (Gnehm  and  Walder),  A.,  i,  64. 
Methylthiosalicylic  acid.    See  o-Methyl- 
thiolbenzoic acid. 
Methylthymines,  1-  and  3-    (Johnson, 

Clapp,  and  Martin),  A. ,  i,  835. 
Methyl-o-toluidine,    preparation    of   (v. 

Braun),  a.,  i,  626,  685. 
Methyl-^-toluidine,    preparation   of  (v. 
Braun),  A.,  i,  626. 

A^-benzoyl  derivative  (v.  Braun),  A., 
i,  626. 
Methyl -;;-toluidirioacetonitrile  (v. 

Braun),  A.,  i,  626,  628. 
a-Methyltricarballylic    acid,    formation 

of  (Haworth  aud  Perkin),  T.,  591. 
3-Methyltritanic  acid,  2-amino-,  lactam 

of  (v.  Liebig),  a.,  i,  646. 
6-Methyltritanolactone,    2:4-c^ihydroxy- 

(v.  Liebig),  A.,  i,  541. 
Methyltritanolactones,    2-hydroxy-    (v. 

Liebig),  A.,  i,  541.  . 
3-Methyluracil,  5-bromo-  (Johnson  and 

Clapp),  A.,  ii,  836. 
l-Methyluracil-3-acetic  acid  ("Wheeler 

and  Liddle),  A.,  i,  693. 
4-Methyluracil-5-acetic   acid,   synthesis 

of,   aud  its  esters  and  salts   (JoHNSON 

and  Heyl),  A.,  i,  59. 
/3-Methylvaleric    acid,    a-amino-.      See 
isoLeucine. 

a-bromo-  (Ehklich),  A.,  i,  396. 
Methylvanillylideneacetone      aud      its 

hydrochloride      (Francesconi      and 

CusMANO),  A.,  i,  802. 
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Methylvanillylidenecinnamylideneacet- 

one    (Francesconi    and    Cusmano), 
A.,  i,  802. 
l-Metliyl-4-vinylbenzene,        jSfZfchloro- 

(ZiNCKE  and  Schwabe),  A.,  i,  337. 
Methysticin,     constitution     of    (Winz- 

HEIMEll),  A.,  i,  804. 
<|/-Metliysticin    (Winzheimer),    A.,    i, 

805. 
Methysticol,   and   its   phenyl hydrazone, 
^-broniophenylliydrazone,  and  semi- 
carbazone    (Winzheimer),     A.,    i, 
805. 
identity  of,  with  piperonyleneacetone 
(Winzheimer),  A.,  i,  65fi. 
Meymacite    and     tung.stite    (Walker), 

A.,  ii,  507. 
Mica,    paiagonite,    a     new    variety     of 

(Barbier),  a.,  ii,  604. 
Michler's      carbinol,     replacement      of 
hydroxyl  in,    by   the  alkjdmethylene 
radicle  "(Fosse),  A.,  i,  568. 
Micro-balance,  use  of,  for  the  determina- 
tion of  electrochemical  equivalents  and 
for  the  measurements  of  densities  of 
solids  (Brill  and  Evans),  T. ,  1442; 
P.,  185. 
Microbes,    action    of   the    zinc    ion   on 

media  for  (Mendel),  A.,  ii,  722. 
Microchemical     analysis.       See    nnder 
Analysis. 
studies  (Bolland),  A.,  ii,  1080.   ■ 
Microcline,    composition    of,    from    the 
pegmatites  of  Mesvres   (Barrier), 
A.,  ii,  955. 
and  orthoclase,  a  chemical  difference 
between  (Barbie u),  A.,  ii,  704. 
Micro-hydrometers,         cylinder         for 

(Gawalowski),  a.,  ii,  479. 
Micromcria  Chamissonis  (Yerba  Buena), 
chemical  examination  of  (Power  and 
Salway),  a.,  ii,  418. 
Micromerol  and  its  acetyl  derivative  and 
methyl  ether  and  Micromeritol  and  its 
mono-       and      ili-acetyl      derivatives 
(Power  and  Salway),  A.,  ii,  418. 
Micro-organisms,    influence   of,    on  the 
utilisation  ol'  the  potassium  in  Icucite 
by  jilants  (de  Grazia  and  Camiola), 
A.,  ii,  415. 
formation  and  decomposition  of  lactic 

acid  by  (Mkissner),  A.,  ii,  414. 
phosphorus  in  the  fat  of  (Alilaire), 

A.,  ii,  123. 
oxidising  liydrogen  (Niklewski),  A., 

ii,  314. 
See      also     Bacteria,      Fermentation, 
Microbes,  and  Yeast. 
Microscopic      analysis.         Sec      under 

Amilysis. 
Micro-voltameter.      See  under   Elcctro- 
chiMiiistiv. 


Milk,     curdling     of,     in     the     infant's 

stomach   (Keeidl  and  Neumann), 

A.,  ii,  606. 
human,    behaviour  of,   to  rennet  and 

acids   (Bienenfeld),   A.,   ii,    121  ; 

(Fuld  and  Wohlgemuth),   A.,  ii, 

311  ;  (Engel),  A.,  ii,  873. 
human  and  cows',  available  alkali  in 

the  ash  of  (Kastle),  A.,  ii,  714. 
cows',    the    ferment    which    destroys 
lactose  in  (Vandevelde),   A.,  ii, 
714. 

action  of  acids  on  the  coagulation 
of,  by  vegetable  rennets  (Gerber), 
A.,  i,  745. 

method  for  the  determination  of  the 
accelerating  action  of  sodium  and 
potassium  salts  on  the  coagulation 
of,  by  ferments  (Gerber),  A.,i,  71. 

bacterial  growth  and  chemical 
changes  in,  kept  at  low  temper- 
atures (Pennington),  A.,  ii,  409. 

freezing  point  of,  a  new  method  of 
detecting  adulteration  (Atkins), 
A.,  ii,  641. 

the  protein  hydrolysis  of  (Vande- 
velde), A.,  ii,  211. 

hemolytic  factors  in  (Lane- 
Claypon),  a.,  ii,  970. 

peroxydase  reaction  of  (Kastle  and 
Porch),  A.,  ii,  409. 

heat  and  unheated,  reaction  for 
distinguishing  between  (Wilkin- 
son and  Peters),  A.,  ii,  907. 

heated  or  pasteurised,  method  of 
detecting  (Lane-Claypon),  A., 
ii,  970. 

raw  ami  pasteurised,  peptonisation 
in  (Colwell  and  Sherman), 
A.,  ii,  972. 

effect     of     pasteurisation     on     the 

development      of     ammonia     in 

(Whitman  and  Sherman),  A.,  ii, 

881. 

Milk,  estimation  of  fat  in  (Siderskt), 

A.,  ii,  238. 
estimation  of  fat  in  skimmed  (LeziJ), 

A.,  ii,  75. 
recovery  of  aniyl  alcohol  from  the  acid 

liquors     obtained     in     tlio     Gerber 

process  of  estimating  fat  in  (Rich- 
mond), A.,  i,  495. 
detection    of    hydrogen    peroxide    in 

(Fkdkr),  a.,  ii,  318  ;  (Wilkinson 

and  Pkters),  A.,  ii,  907,  1069. 
estimation  of  lactose  in  (Carrez),  A., 

ii,    236;     (Gui5rin),    A.,    ii,    829; 

(SniMinzu),  A.,  ii,  991. 
estimation    of   lecithin   in   (Nerkino 

and  Haensk.l),  A.,  ii,  999. 
estimation    of   potassium    dichromatc 

in  (GouiiRE),  A.,  ii,  325. 
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Milk,    rapid    estimation    of    water    in 

(Thorn er),  A.,  ii,  222. 
Milk  proteins  and  enzymes  (Olson),  A., 

i,  1031. 
Milk-serum  (Landolf),  A.,  ii,  714. 
Milk  sugar.     See  Lactose. 
Millon's     base,      thermocheniioal     data 
relating  to  the  chlorinated  compounds 
from  (Gaudechon),  A.,  ii,  85,  383. 
Mineral  acids.     See  under  Acids, 
chemistry  (Loczka),  A.,  ii,  394. 
oils.     See  Naphtha,  OUs,  mineral,  and 

Petroleum, 
phosphates,     behaviour    of,     in    soil 

(Montanari),  A.,  ii,  128. 
springs.     See  under  Water, 
substances,        tribolurainescence        of 

(Karl),  A.,  ii,  549. 
sulphides.     See  under  Sulphur, 
waters.     See  under  Water. 
Mineral    containing    bismuth,    calcium, 
copper,  iron,  lead,  silver,  and  quartz, 
analysis  of  a  (Chwala  and   Macri), 
A.,  li,  987. 
Mineralogy  of  Iron  Mine   Hill,  Rhode 
Island  (Johnson  and  Warren),  A., 
ii,  202. 
of  Sardinia  (Pelloux  ;  Rimatori),  A., 
ii,  863. 
Minerals,  coloration  of  (Simon),  A.,  ii, 
954. 
influence  of  fine  grinding  on  the  water 
and  ferrous  iron  content  of  (Hille- 
brand),  a.,  ii,  778. 
and  industrial  products,  decomposition 
of    certain,    by    means    of    sodium 
peroxide     and     metallic     sulphides 
(Walton  and  Scholz),  A.,  ii,  732. 
containing      uranium,       helium       in 

(BoRDAs),  A.,  ii,  505. 
helium  and  radioactivity  in  (Strutt), 

A.,ii,  649. 
Australian,      radioactivity     in,      and 
occurrence  of  radium  in  (  Mawson  and 
Laby),  a.,  ii,  917. 
polymorphous  (Weber),  A.,  ii,  302. 
radioactive.         See      under       Photo- 
chemistry, 
saline,    helium   in,   and    its  probable 
connexion  with  potassium  (Strutt), 
A.,  ii,  923. 
detection  of  small  quantities  of  helium 

in(BoRDAs),  A.,  ii,  430. 
detection     of     phosphoric     acid      in 
(Lidoff),  a.,  ii,  894. 
Mirrors,  violet  coloration  of  the  glass  of, 
produced     by    the     action     of    light 
(MAscHHArPT),  A.,  ii,  1003. 
Mistletoe.     See  Visniyn  album. 
Mists,    formation    of,    in     presence    of 
radium  emanation  (Curie),  A.,  ii,  7, 
797. 


Mitscherlich's   apparatus,    receiver    for 

(Habkrmann),  A.,  ii,  17. 
Mixtures,      binary,      heat-contents     of 

(Tammann),  a.,  ii,  660. 
Molasses,  formation  of  (Lehedeff),  A., 

i,  606. 
Molecular  aggregations  produced  in  gases 
by    sudden    cooling    (Owen    and 
Hughes),  A.,  ii,  565. 
attraction,  examination  of  seven  esters 

(Mills),  A.,  ii,  84. 
complexity     of     amides     in     various 
solvents  (Meldrum  and  Turner), 
T.,  876;  P.,  98. 
compounds,  reciprocal  displacement  of 
the   constituents  of,   and    their  re- 
lative stability  (Menschutkin),  A., 
ii,  170. 
conductivities  of  a-oximino-fatty  acids 
(Inglis  and  Knight),  T.,  1595  ; 
P.,  191. 
and    ionisation    of    electrolytes    in 
aqueous  solutions  as  conditioned 
by     temperature,    dilution,    and 
hydrolysis  (Jones  and  Jacobson), 
A.,  ii,  1011. 
magnetic   field   and   specific    heat  of 
ferromagnetic     substances    (Weiss 
and  Beck),  A.,  ii,  659. 
masses,    method   of  measuring    large 

(Sutherland),  A.,  i,  930. 
refractions.  See  under  Photochemistry, 
weights.     See  Weights,  molecular. 
Molecules,  polymerisation  and  dissocia- 
tion of,  in  the  liquid  state  (Longi- 
NEscu),  A.,  ii,  931. 
the  size  of,  and  charge  of  the  electron 
(Perrin),  a.,  ii,  927. 
Molybdates.     See  under  Molybdenum. 
Molybdenum,    quantitative    spectra    of 
(Leonard),  A.,  ii,  645. 
new  element  allied  to  (Ogawa),  A.,  ii, 

953. 
compounds  with  uranium  (Lancien), 
A.,  ii,  699. 
with    uranium.      See    also    Uranyl 
molybdate. 
tervalent,    thiocyanates    of    (Rosen- 
heim    and    Garfunkel),     A.,    i, 
614. 
quadrivalent,  compounds  of  (S.and  and 

Maas),  A.,  i,  11. 
and   tungsten,  halogen  compounds  of 
(Rosenheim  and  Garfunkel),  A., 
i,  614. 
Molybdic     acid    and    %'anadic    acid, 
estimation   of,    in   presence   of  one 
another  (Edgar),  A.,  ii,  540. 
Molybdates,  anhydrous  (Groschuff), 
A.,  ii,  501. 
of  the  rare  earths,  complex  (Bar- 
bieri),  a.,  ii,  595. 
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Molybdenum  silicide  (Defacqz),  A.,  ii, 

595. 
Molybdenum,     hexathiocyano-salts      of 

(Maas  and   Sand),   A.,  i,  397,   513, 

961  ;   (Rosenheim  and  Garfunkel), 

A.,  i,  614. 
Molybdenum,  colour  test  for  (Bettel), 
A.,  ii,  230. 

estimation  of,  in  steel  (Blair),  A.,  ii, 
900. 
Molybdic  acid.    See  under  Molybdenum. 
Monazite  sand,  chemical  constitution  of 

a  North  American  (Tschernik),  A., 

ii,  302. 
Montmorillonite,  ratio  of  alumina  and 

silica  in  (Stremme),  A.,  ii,  1041. 
Mordant  dyes,  theory  of  (Werner  and 

Thomann),    a.,    i,    440  ;     (Lieber- 

mann),    a.,    i,    441  ;    (Tschugaeff  ; 

Werner),  A.,  i,  669. 
Morinda   citrifolia,  constituents  of  the 

root-bark  of  (Oesterle  and  Tisza), 

A.,  ii,  527. 
Morindanigrin  and  Morindadiol  and  its 

diacetyl    derivative    (Oesterle    and 

Tisza),  A.,  ii,  527. 
Morindin    and    its     acetyl     derivative 
(Perkin),  p.,  149. 

and  its  acetate  and  benzoate  (Oesterle 
and  Tisza),  A.,  i,  36. 
Morindone   trimethyl  ether  (Oesterle 

and  Tisza),  A.,  i,  37. 
Morphide,  a-chloro-,  hydrolytic  products 

of  (Oi'PK),  A.,  i,  362. 
Morphine  (Knorr  and  Hoelein),  A.,  i, 
41,  42,  361 ;  (Knorr  and  Raabe), 
A.,  i,  908. 

constitution  of  (Bucherer),  A. ,  i,  43. 

action  of  free  alkalis  on  (Grubler), 
A.,  i,  204. 

constipating  action  of  (Magnus),  A., 
ii,  412. 

alkyl  bronndes,preparation  of(RiEDEi;), 
A.,  i,  452. 
7-?'soMorphine  and  its  acetyl  derivative 

and    additive     salts    (Orrii;),    A.,    i, 

362. 
«2)oMorphine  and  ;j/-apocodeine,  relation 

between  (Knoru  and  Raabe),  A.,  i, 

908. 
Morphines,    four  isomeric,    relationship 

of,  to  the  codeines  (Knorr  and  Hoii- 

lein),  a.,  i,  42. 
Morphine  diabetes.     See  Diabetes. 
Morpholquinone      from      phenantlireno 

(Schmidt  and  SiiLi,),  A.,  i,  995. 
Mortar,  microscopic  study  of  (Gallo), 
A.,  ii,  843,  844. 

See  also  (Ji^moiit. 
Moser  rays.    Sct^  nmbn'  Pliotocliemistr)'. 
Moulds,  oxidation  by  means  of  (Hkkzoo 

and  Meier),  A.,  ii,  1063. 


Moulds,  conversion  of  cinnamic  acid  into 
styrene  by  means  of  (Herzog  and 
RiPKE),  A.,  ii,  1064. 
See  also  Yeast. 
Mouse  tumours,  glycogen  in  (Haaland), 

A.,  ii,  612. 
Muconic  acid,  r/ichloro-,  constitution  of 

(Radulescu),  a.,  i,  604. 
Mud  from  the  baths  of  Fitero  Viejo.    See 

Waters  of  Fitero  Viejo. 
Mulberry    tree,    the    most    favourable 
ratio  of  lime  to  magnesia  for  the  (Na- 
kamura),  a.,  ii,  126. 
Mummies,  fatty  acids  from  (Schmidt), 

A.,  ii,  878. 
Muscarine,  synthetical,  fate  of,  in   the 
organism  (Fijhner),  A.,  ii,  1061. 
quantitative      estimation      of,      by 
physiological  methods  (FtJHNER), 
A.,  ii,  877. 
Muscle,  physical  chemistrv  of  excitation 
of  (Hober),  a.,  ii,  12^1. 
contraction  of,  and  receptive  substances 

(Langley),  a.,  ii,  120,  769. 
temperature-coefficient  of  rate  of  con- 
duction and  latent  period  in  (Wool- 
ley),  A.,  ii,  711. 
formation  of  lactic   acid   and   carbon 

dioxide  in  (Latham),  A.,  ii,  609. 
of  birds,  action  of  barium  chloride  on 

(Edmund  and  Roth),  A.,  ii,  966. 
of    frog,    creatine    and    creatinine   in 
(Brown   and    Cathcart),    A.,    ii, 
516. 
mammalian   cardiac,    consumption   of 
dextrose    by   (Locke   and    Rosen- 
heim), A.,  ii,  120. 
non-striated  mammalian  (Saiki),  A., 

ii,  712. 
striated,  contraction  of  (Macdonald), 

A.,  ii,  712. 
of  reptiles.     See  Reptiles. 
Muscle   coagulation,    decomposition   of 
blood  ])latelets,  and  blood  coagulation 
(BOkkku),  a.,  ii,  510. 
Muscle  extracts  (Krimberg),  A.,  i,  41, 

812  ;  ii,  609. 
Muscle  plasma  (Mrllanby),  A.,  ii,  713. 
Muscular    activity  and    protein   meta- 
bolism (Shaffer),  A.,  ii,  961. 
the  utilisation  of  sugar  during  (MiJL- 
leh),  a.,  ii,  713. 
Muscular     contraction     and     reooptivo 

substances  (Langley),  A.,  ii,  874. 
Mustard  oil,  estimation  of,  volumetric- 
ally  (Kuntzk),  a.,  ii,  440. 
See      also      Aliylthiocarbimido      and 
Plienylthiocarbimide. 
Musts,  detection  of  nitrates  in  (Marsig- 
ma),  a.,  ii,  894. 
estimation  of  lactic  acid  in  (Legt,eu), 
A.,  ii,  438. 
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Myrrh,  lieerabol   (v.  Fkiedrichs),  A., 

i,  96. 
Myrrholic   acid   ami    its    salts   and    $- 

Myrrhololic  acid   and   its   silver  salt 

(v.  FpaEDmcHs),  A.,  i,  97. 


N. 

Naphtha,    new    dephlegmator    for    the 

fractionation  of  (Herr),  A.,  ii,  232. 

Bibieibat,  optical  investigation  of  the 

(Rakusin),  a.,  ii,  115. 
Raraanin,     optical     investigation     of 
(Rakusin),  A.,  ii,  394. 
a-Naphthaflavonol,  3'-  and   4'-hydroxy- 
(v.    KosTANECKi,    ExGELSOHX,    and 

WlTRZELMANN),  A.,  i,  359. 

1-Naphthaldehyde,  3-bromo-4-hydroxy-, 

synthesis  of,  and  its  products  with 

amines,    and    4-hydroxy-,    and    its 

azine  and  additive  compound  with 

hydrazine  sulphate  (Gattermaxn), 

A.,  i,  29. 
2-chloro-4-hydroxy-    and    2-hydroxy- 

(Friedlander),  a.,  i,  373. 
hydroxy-,  trimetliylene  ether  of,  and 

its  derivatives  (Gattermanx),  A., 

i,  35. 
2:6-    and    2:7-f?ihydroxy-,    and   their 

derivatives,   synthesis   of  (Gatter- 

mann),  a.,  i,  30. 
2-Naphthaldehyde,  1 -hydroxy-,  and  its 
hydrazone  (Friedlan'DEr),  A.,  i,  373. 
4-NaphthaIdehyde,  l:5-f^ihydroxy-,  and 
its  compound  with  aniline,  synthesis 
of  (Gattermanx),  a.,  i,  30. 
Naphthalene  and  its  derivative,  absorp- 
tion spectra  of  (Baly  and  Tuck), 

T.,  1902  ;  P.,  22.3. 
and  ;3-naphthol,   crystals    of,   and   of 

their  mixtures  (Miers  and  Isaac), 

T.,  927  ;  P.,  125. 
freezing-point  surfaces  of  the   system 

chlorobenzene, phenol,  and  (Hirobe), 

A.,  ii,  928. 
freezing-point   curves   of    mixtures   of 

phenol    and    (Yamamoto),    A.,   ii, 

928. 
oxidation  of  (Law  and  Perkix),  T., 

1637  ;  P.,  195. 
brazan    from    (v.    Kostanecki     and 

Lampe),  a.,  i,  671. 
homologues     of     (Bargellini      and 
Melacixi),  a.,  i,  775. 

new  me.tliod  of  preparing  (Darzens 
and  Rost),  A.,  i,  411. 
absorption  spectra  of  the  hydrocarbons 

isolated   from   the  products  of  the 

action    of    aluminium    chloride   on 

(Homer  and  Purvis),   T.,    1319  ; 

P.,  147. 


Naphthalene  styphnate,  a-bromo-  (Gib- 
son), T.,  2099  ;  P.,  241. 

estimation  of,  in  coal  gas  and  in  spent 
oxide  of  iron  (Gair),  A.,  ii,  135. 
Naphthalene,  amino-.      See  Naphthyl- 
amines. 

rZ/amino-.     See   Naphthylenediamine. 
Naphthalenea20-/3/3-dinaphthylamine8, 

a-  and  /3-  (FiscHER  and  Straus),  A., 

i,  222. 
Naphthaleneazoguaiacols,    a-    and    j3-, 

and   the   acetyl   derivative   of  the  a- 

compound    (Colombano    and    Leon- 

audi),  a.,  i,  68. 
4-Naphthaleneazo-3-methyl-5-pyrazol- 

ones,   o-  and  /3-,  and  their  1 -benzoyl 

derivatives    (Buloav    and    Schaub), 

A.,  i,  705. 
^-Naphthaleneazophenol  and  its  acetyl 

derivative  (Gkaxdmougin  and  Frei- 

maxn),  a.,  i,  1024. 
iS-Naphthalene-4-azoresorcinol     (0  rton 

and  Everatt),  T.,  1019. 
Naphthaleneazo-.  .  See   also   Naphthol- 

azo-,  and  Naphthylazo-. 
Naphthalenecarboxylic       acid.         See 

Naphthoic  acid. 
Naphthalene-3:6-disulphonic   acid,  1:8- 

rf/hydroxy-.     See  Chromotropic  acid. 
Naphthalene-indole-indigotin     (Fried- 
lander),  A.,  i,  372. 
a-Naphthalenesulphinic    acid,    prepara- 
tion of  (Knoevenagel  and  Kexxer), 

A.,  i,  971. 
Naphthalene-6-8ulphonic    acid,    2:S-di- 

hydroxy-,    azo-compounds    from    the 

o-aminophenols       and       (Chemische 

Fabrik  Griesheim-Elektron),    A., 

i,  480. 
Naphthalene-8-sulphonic  acid,  hydroxy-. 

See  l-Naphthol-8-suliihonic  acid. 
Naphthalenesulphonic     acids,     cerium 

salts    (Erdmaxn    and    Nieszytka), 

A.,  i,  621. 
Naphthalene-)3-sulphonylaminodi- 

phenyldiazonium  salts  (JIorgax  and 

Micklethwait),  T.,  618. 
Naphthalene-/3-sulphonyl-benzidine  and 

-j9-nitroaminodiphenyl  (Morgax  and 

Micklethwait),  T.,  617. 
rts-Naphthalene-3-sulphonylethyl-benz- 

idineaud  -diphenyldiazonium salts  and 

their  azo-;3-uaphtliols   (Morgan   and 

Micklethwait),  T.,  620. 
Naphthalene-)3-sulphonylnitroethyI- 

aminodiphenyl  (-Morgan  and  Mickle- 
thwait), T. ,  620. 
;3-Naphthalenesulphonyltryptophans 

(Ellixgeu  and  Flamano),  A.,  i,  378. 
a-Naphthalides,  anilides.and /)-toluidides 

of  normal  fatty  acids,  melting  points 

of  (Robertson),  T.,  1033;  P.,  120. 
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Naphthanthraquinone  and  its  sulplionic 
acid  (Heller  and  Scuulke),  A.,  i, 
994. 

a;8-Naplitliaplieiiazine-s-  and  -as-afi- 
naphthazines  nnd  their  salts  (Fischer 
and  ScHiNDLEu),  A.,  i,  221. 

Naphtha-phenazonium  and  its  cliloride 
and  -phenazine  and  its  hydrochloride, 
9-hydroxy-  (Kehrmann  and  Brunel), 
A.,  i,  580. 

Naphthaprasindone,  amino-,  and  its 
acetyl  derivative  and  salts  (Kehr- 
MANN   and    SCHWARZENrACH),    A.,    i, 

297. 
Naphthaquinoline   group,   syntheses   in 

the  (Simon  and  Mauguin),  A.,  i,  296. 
a-Naphthaquinone      antimony      penta- 

chloride  (Mfa'Er),  A.,  i,  731. 
iS-Naphthaquinone,  7-hydroxy-,  azonium 

compounds   and    azines    from    (Kehr- 

MANN  and  Bruxel);  A.,  i,  579. 
Naphthaquinoxaliue,  formation  of,  and 

its  picrate  (Fischer  and  Romeu),  A., 

i,  695. 
Naphtharesorcinol     as    a    reagent    for 

certain     aldehyde-     and      keto-acids 

(Mandel  and  Neuberg),  A.,  ii,  993. 
Naphthazine,      (fihydroxy-,      and      its 

diacetyl     derivative     (Fischer     and 

Schixdler),  A.,  i,  221. 
Naphthazines,  oxidation  of,  by  chromic 

acid  (Fischer  and   Schindler),  A., 

i,  221. 
oi3-Naplitliazines  (Fischer  and  Straus), 

A.,  i,  222. 
iS-Naphthindigotin,  bromo-,  preparation 

of   (Gesellschaft    fur    Chemische 

Industrie  in  Basel),  A.,  i,  695. 
Naphtho-blue,  preparation  and  reactions 

of  (Noelting  and   Philipp),    A.,    i, 

295. 
Naphthoic  acid  liydrazide,  /3-liydroxy-, 

and  its  bcnzylidene  derivative  (Fran- 

zen  and  Eichler),  A.,  i,  831. 
a-Naphthoic   acid,   2-hydroxy-,    and  its 

ethyl  ester  (Lassar-Coun  and  Loaven- 

STEIN),  A.,  i,  985. 
iS-Naphthoic     acid,     bromoimino-     and 

chloroimino-,  esters  (Hilpekt),  A.,  i, 

830. 
Naphthol  derivatives,  formation  of,  from 

papaverine  and  tlie  binuclear  qninoncs 

of  the  naphthalene  series  (Decker), 

A.,  i,  806. 
/3-Naphthol   and    naphthalene,    crystals 
of,    and   of  their   mixtures  (MlERS 
and  Isaac),  T.,  927  ;  P.,  125. 

action  of  mcthylolcldoroacetamide  on 
(EiNiiORN),  A.,  i,  612. 

molecular  comi)ound  of,  with  2:3:5- 
trinitro-4-acetylamiuoplienol  (Mel- 
DOLA  and  Hay),  P.,  210. 


2-Naphthol,  l-amino-,  A-'-benzoyl  deriva- 
tive of  (AuwERs  and  Eisenlohr), 
A.,  i,  229. 
N-     and     0-benzoyl    and    -anisoyl 
derivatives    of     (Scheiber    and 
Brandt),  A.,  i,  726. 
7-amino-  and  7-chloro-  (Franzen  and 
Deibel),  a.,  i,  833. 
Naphthols,  reaction  of,  with  diazonium 
salts   (Orton   and    Everatt),    T., 
1010  ;  P.,  118. 
new     differential     reactions     of    the 

(Volcy-Boucher),  a.,  ii,  990. 
azo-derivatives       of      (Orton       and 
Everatt),  T.,  1020. 
j3-Naphtholazobenzene-4-arsonic       acid 
and  its  sodium  salts  (Barrowcliff, 
Pyman,  and  Rkmfry),  T.,  1897. 
a-Naphthol-3-sulphonic  acid,  5-amino-, 
preparation  of  (Cassella  &  Co. ),  A.,  i, 
160. 
l-Naphthol-8-sulphonic     acid,     cerium 
salts  (Erdmann  and  Nieszytka),  A., 
i,  622  ;    (Erdmann  and  Wirth),  A., 
ii,  695. 
Naphtholsulphonic  acids,  1:2-  and  2:1- 
amino-,   preparation   of  arylsulphonyl 
derivatives  of  (Aktiex-Gesellschaft 
FUR    Anilin-Fabrikatiox),    a.,    i, 
416. 
y3-Naphthol8ulphonic    acids,    l-amino-, 
preparation     of    diazo-derivatives    of 
(KALLE&  Co.),  A.,  i,  842, 
Naphthyl  arsenite  (Lang,  Mackey,  and 

Gortner),  T.,  1370;  P.,  151. 
a-Naphthyl  trimethylene  ether  (Gatter- 

MANX),  A.,  i,  35. 
/S-Naphthyl  trimethylene  ether  and  its 

dialdehyde  (Gattermanx),  A.,  i,  35. 
a-Naphthyl-acetone  and  -acetaldehyde, 
and  their  semicarbazoncs  (Tiffeneau 
and  Daudel),  A.,  i,  973. 
i\^-a-Naphthylaldoximes  (Scheiber  and 
BeckiMaxx  ;  Scheiber  and  Brandt), 
A.,  i,  725. 
a-Naphthylamine  picrates  (Suida),  A., 

i,  523. 
/S-Naphthylamine,  condensation  of,  with 
aldeliydes    and    ketones    (RoTUEN- 
fusser).  A.,  i,  52. 
1-bromo-  and  1-chloro-,  condensation 
of,  witli  methylene  cliloride  (Senieh 
and  Austin),  T.,  63. 
Naphthylamines,  o-  and  $-,  acetyl  deriva- 
tives.    Sec  Aceto-o-  and  -)3-naphthal- 
idcs. 
l-;S-Naphthylaminobenzene,       4-chloro- 
2:6-(/niilro-,     ])rej>aration      of    (Ull- 
MAXX),  A.,  i,  627. 
Naphthylarsinic      acid,     amino-      and 
hydro.\y-  (0.  and  R.   Adlkr),  A.,  i, 
492. 
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Naplithyl-4-ar8inic       acid,       l-aiuino- 

(Bfxda  aud  Kahn),  A.,  i,  592. 
Naphthylazoacetoacetic    acids,    o-   and 

3",  ethyl  esters,  benzoylliydraznues  of 

(BtJLOw  and  Schaub),  A.",  i,  705. 
Naphtliylazo-.  See  also  Naphthaleneazo-, 

and  Naplitholazo-. 
o-Naphthylbenzylamine  aud  its  hydro- 
chloride (BuscH  and  Leefhelxi),  A., 

i,  152. 
)8-Naphthyl-if'-benzylthiocarbaiiiide, 

cyano-  (Fkomm  and   Weller),  A.,  i, 

703. 
Naphthylcarbimide,         reactions         of 

(Vall^e),  a.,  i,  976. 
a-NaphthyU^'tchlorosilicane    (Melzee), 

A.,i,  967. 
Naphthyldiacetonitriles,  a-  aud  ^8-  (v. 

Meyer    and    Schumacher),    A.,    i, 

909. 
1 :3-Naphthylenediamine,  fomiation  of, 

from      )3-iinino-a-cyauo-7-phenylprop- 

ane  (Best  and  Thoupe),  P.,  283. 
2:7-Naphtliylenedihydrazine     and      its 

dibeuzylideue     derivative     (Franzex 

and  Deibel),  A.,  i,  833. 
a-Naphthylethylene    (Tiffeneau    and 

Daudel),  a.,  i,  973. 
Napbthyl  group,  migration  of,  in  iodo- 

hydrins    of   tlie     naphthalene     series 

(Tiffeneau  and  Daudel),  A.,  i,  972. 
fi-Naphtbylhydrazine,  condensation  of, 

with  aldehydes  and  ketones  (Rothex- 

fussee),  a.,  i,  52. 
)3-Naph.thylhydrazine,     7-amino-,     aud 

7-hydroxy-     and     their     beuzylidene 

derivatives   (Fraxzex   and   Deibel^s, 

A.,  i,  832. 
i\'-ei-Naphthylliydroxylaniine,   aldoxime 

ethers   from    (Scheiber    and    Beck- 

MANN  ;   Scheiber  and  Beaxdt),  A., 

i,  725. 
/S-Naphtbylmetbylaminoacetonitrile  (v. 

Braun),  a.,  i,  628. 
y8-l-  and   -2-Naplitliyl-)3-methylglycidic 

acids  aud  their  ethvl  esters  (Darzens), 

A.,  i,  91. 
Naphtbyl  methyl  ketones,  a-  aud  o)3-, 

semii-arbazonesof  (Daezexs),  A.,  i,  91. 
iS-Naphthyl-S-metliylpyrazolone,  7'- 

hydroxy-  (Fraxzex  and  Deibel),  A., 

i,  832. 
o-l-  and  -2-Naphtliylpropaldeliyde8  and 

their  semicarbazones  (Darzexs),  A.,  i, 

91. 
a-l-Napbthylpropionic  acid  (Tiffeneau 

and  Daudel),  A.,  i,  973. 
Naphtbylpropylenes,    a-   and    j8-    (Tif- 

FEXE.-\.u  aud  Daudel),  A.,  i,  972. 
iS-Naphthyl    propyl    ketone,    cry.stallo- 

grapliy   of  (Baegellixi   and   Mela- 

ciNi),  A.,  i,  775. 


/S-Naphtbylsemicarbazide,      7-hydroxy- 

(FuANZEN  aud  Dkibkl),  A.,  i,  832. 
a-Naphthylsilico-acid  and   tlie   ester  of 

the  ortho-acid  (Melzer),  A.,  i,  967. 
o-Naphthylthiolacetic  acid,  preparation 

of  (Kalle  &  Co.),  A.,  i,  605. 
)3-Naphthyl-thiaret;    hydrochloride    and 

-rfithiobiuret  (Fromm  and  Weller). 

A.,  i,  703. 
jS-a-Naphthylxyloside,       synthesis       of 

(FiYAX  aud  Ebkill),  A.,  i,  716. 
Narcosis,  physical  chemistry  of  (Hober), 

A.,  ii,  121. 
Narcotine    derivatives,    preparation    of 

(Kxoll  i:  Co.),  A.,  i,  285. 
Narcotinesulphonic  acid  (Kxoll  &  Co.), 

A.,  i,  285. 
Natrochalcite,  a  new  mineral  from  Chile 

(Palache  and  Warrex),  A.,  ii,  1047. 
Natural  waters.     See  under  Water. 
Neodymium,    anomalous    magnetic    ro- 
tatory dispersion  of  (Wood),  A.,  ii,  244. 
Neodymium  salts,   borax  bead   test   for 

(Milbauer),  a.,  ii,  70. 
Neodymium  fluoride  (Popovici),  A.,   ii, 

283. 
Neo-erbium(HoFMAXx  and  Burger),  A., 

ii,  189. 
Neo-erbium    oxide,    sjiectrum    of,    and 

Kirchhotf's      law      (Hofmann      and 

BuGGE),  A.,  ii,   1002. 
Neon,  helium,  xenon,  and  krypton,  per- 
centage of,  iu  the  atmosphere  (Ram- 
sat),  A.,  ii,  688. 
Neosine,   constitution  of   (Ackermaxx 

and  Kutscher),  A.,  i,  675. 
Neottine,  a  triaminophosphatide  (Fran- 

KEL  ;  Bolaffio),  a.,  i,  377. 
Neo-ytterbium   (Urbaix),    A.,    ii,   283, 

849. 
Nepbeline, composition  of  (MoROZEWicz), 

A.,  ii,  201. 
Nepbeline-syenite     from    Los    Islands, 

sodium  fluoride  in  (Lacroix),  A.,  ii, 

200. 
Nernst-glower,    certain  phenomena  ex- 
hibited by  small  particles  of  metals  on 

a  (Mexdexhall  and  Tngersoll),  A., 

ii,  151. 
Nerve,  temperature-coefiBcient  of  rate  of 
conduction  in  (Lucas),  A.,  ii,  711. 

action  of  certain  narcotics  on  (Bethe), 
A.,  ii,  1059. 

great  splanchnic,  influence  of  stimula- 
tion of  the,  when  the  liver  is 
deprived  of  its  blood  supply 
(MacLeod  aud  Ruh),  A.,  ii,  770. 
glycogenolytic  fibres  in  the  (Mac- 
Leod), A.,  ii,  770. 
Nerve  conduction,  tempei-ature-eoeflicient 

of  the  velocity  of  (Snyder),  A.,  ii, 

608. 
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Nerve  degeneration,  the  chemical  test  for 
diseases    due    to    (Bauer),   A.,   ii, 
717. 
endings,  action  of  curare  and   eserine 
on   (EDiMUND   and    Roth),    A.,    ii, 
966. 
fibres,  action  of  aconitine  on  (Waller), 
A.,  ii,  55. 
meduUated,     Weigert's    method     of 
staiuing     (Smith,      Mair,      and 
Thorpe),   A.,  ii,  966. 
Nerves,  cliemical  and  pliysical  properties 
of  (Alcock  and  Lynch),  A.,  ii,  51. 
autonomic,  action  of  nitrites  and  atrop- 
ine on  (Frohlich  and  Loewi),  A., 
ii,  711. 
peripheral,    chemical    composition    of 

(Falk),  a.,  ii,  965. 
of  tlie  frog.     See  Frog. 
Nervous  system,  sulphur  compounds  of 

the  (Koch),  A.,  ii,  52. 
Neurokeratin  (Argirls),  A.,  i,  70. 
Neuronal,  constitution  of  (Mannich  and 

Zernik),  a.,  i,  399. 
Neutral  salt  action,   experimental   and 
thermodynamic     researches     on      (v. 
Szyszkowski),  a.,  ii,  761. 
Neutrality   regulation    in    the    animal 
organism,  tlieoz'y  of  (Henderson),  A., 
ii,  467. 
New  Victoria  Blue.   See  Victoria  Blue  R. 
Niaouli  oil  (Schimmel  &  Co.),   A.,  i, 

666. 
Nickel,  change  of  density  and  specific 
heat  of,  after  treatment,  and  the 
dependence  of  the  specific  heat  on 
the  temperature  (Schlett),  A.,  ii, 
563. 
passivity  of  (Fredenhagen),  A.,  ii, 

679. 
cobalt,  and  iron,  experiments  on  the 

passivity  of  (Byers),  A.,  ii,  1026. 
equilibrium  in  the  system,  bismuth  and 

(Portevin),  a.,  ii,  45. 
and   hydrogen,   relationships  between 
(Mayer  and    Altmayer),   A.,    ii, 
950. 
and     copper    solutions,     eolorimetric 
comparison  of  (Milbauer),  A.,   ii, 
71. 
Nickel  alloys  witli  aluminium  (Gwyer), 
A.,  ii,  28.''>. 
with    bismuth,    cadnuum,    cluomiuni, 
lead,  magnesium,  thallium,  tin,  and 
zinc  (Vo.s.s),  a.,  ii,  194. 
witli  cojiper  and  zinc,  constitution  of 

(Takel),  a.,  ii,  846. 
with    thorium  ((Jhauvenet),   A.,  ii, 

858. 
with  zinc  (Tafel),  A.,  ii,  105,  846. 
Nickel     compounds     with     phosphorus 

(KONHTANTINOFF),  A.,  ii,  855. 


Nickel  salts,  abnormal  behaviour  of,  on 

hydrolysis  (Denham),  A.,  ii,  -380. 
Nickel  arsenides  (Vigouroux),    A.,   ii, 

855. 
chloride,  free  energy  of  (Thompson  and 

Sage),  A.,  ii,  468. 
ammonium  chromates  (Groger),  A., 

ii,  691, 
molybdate     and     cobalt     molybdate 

(Pozzi-Escot),  a.,  ii,  1042. 
Nickelous  oxide,  dissociation  pressure 

of  (Foote  and  Smith),  A.,  ii,  847. 
Nickel  oxide,    reduction  and  oxidation 

of,   under  ordinary  and   high  pres- 
sures (Ipatieff),  a.,  ii,  594. 
peroxide   electrodes.      See    Electrodes 

under  Electrochemistry, 
sulphide,  compounds  of,  with  barium 

sulphide  and  potassium  sulphide  (I. 

and  L.  Bellucci),  A.,  ii,  196. 
sulphides,  freezing-point  curve  of  the 

(Bornemann),  a.,  ii,  292. 
Nickel   pyridine  thiocyanate,  action   of 
iodine   on   (Pfeiffer  and  Tilgnee), 
A.,  i,  614. 
Nickel,  detection  of  (Pozzi-Escot),  A., 

ii,  229  ;  (Grossmann  and  Schuck), 

A.,  ii,  230,  899. 
detection  of,  as  double  nickel  ammon- 
ium  molybdate  (Pozzi-E.scot),  A., 

ii,  133. 
and   cobalt,    simultaneous   qualitative 

test    for    (Grossmann    and    Heil- 

born),  A.,  ii,  635. 
and  cobalt,  detection  and   estimation 

of  (Pozzi-Escot),  A.,  ii,  899. 
detection  of,   in  ores  and  nickel-steel 

(Grossmann),  A.,  ii,  434. 
detection  and  estimation  of,  in  pres- 
ence of  cobalt,  iron,  and  manganese 

(Pozzi-Escot),  A.,  ii,  229. 
estimation   of  (Pozzi-Escot),    A.,   ii, 

635. 
estimation  of,  volumetrically  (Cantoni 

and  Rosenstein),  A.,  ii,  230. 
Brunck's  dimethylglyoxime  process  for 

the  estimation  of  (Grossmann  and 

ScHiJcK),  A.,  ii,  71. 
rapid  estimation  of,  in  presence  of  all 

elements    of    groui)s    4,    5,    and    6 

(Pozzi-Escot),  A.,  ii,  635. 
estimation  of,  in  presence  of  a  large 

excess  of  cobalt  (Pozzi-Escot),  A., 

ii,  324. 
and  cobalt,  eolorimetric  estimation  of, 

in    presence   of  each   other   (Chal- 

linok),  a.,  ii,  988. 
estimation  of,  in  steel  (IjLAIK),  A.,  ii, 

900. 
and  chromium,  estimation  of,  in  steel 

(Campbell  and   Arthur),    A.,    ii, 

779. 
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Nickel  and  cobalt,  estimation  and  separ- 
ation of  (Pozzi-Escot),  a.,  ii,  229, 
539,  540. 
electrolytic  estimation  of,  in  nitrate 
solutions  and  its  separation  from 
copper  (Thiel),  A.,  ii,  539. 
and   cobalt,   separation   of  iron   from 

(Laby),  a.,  ii,  988. 
electrolytic    separation    of    zinc    and 
(FoERSTER  and  Tread  WELL  ;  Fisch- 
er), A.,  ii,  324. 
Nickel  matte,  constitution  of  (Borne- 

mann),  a.,  ii,  292. 
Nickelous  oxide.     See  under  Nickel. 
Nickel  steel,  gases  occluded  in  a  special 
(Belloc),  a.,  ii,  852. 
detection  of  nickel  in   (Grossmann), 
A.,  ii,  434. 
Nicotinamide,     6-cliloro-     (Mills     and 

WiDDOWs),  T.,  1379;  P.,  174. 
Nicotinic  acid  hydriodide  (Turnau),  A., 

i,  912. 
Nicotinic  acid,   hydroxy-,    ethyl  ester, 
azide,    and   hydrazide   of  (Mills  and 
WiDDOws),  T.,  1381  ;  P.,  174. 
t'soNicotinic  acid  hydriodide  (Turnau), 

A.,  i,  912. 
Nigella,    alkaloids    of    the    species     of 

(Keller),  A.,  i,  283. 
Niobium.     See  Columbium. 
Nipponium  and  its  oxides,  chloride,  and 
hydroxide,  from  thorianite  (Ogawa), 
A.,  ii,  952,  953. 
Nitrates.     See  under  Nitrogen. 
Nitration,  studies  in  (Tingle  and  Rolk- 
er),  a.,  i,  408,  974;  (Tingle  and 
Blanck),  a.,  i,  778,  89.3. 
influence  of  sulphuric  acid  in  (Kull- 
gren),  a.,  i,  768. 
Nitric    acid    and    oxide.       See    under 

Nitrogen. 
Nitric    oxide     electrode.       See    under 

Electrochemistry. 
Nitrides,  preparation  of,    from  metallic 
oxides    or    salts    with   the    aid    of 
atmospheric     nitrogen     (Borchers 
and  Beck),  A.,  ii,  836. 
See  also  under  the  vai'ious  Metals  and 
^Metalloids  and  Metallic  nitrides. 
Nitrification       (Coleman),       A.,       ii, 
315. 
influence   of    organic    matter    on,    in 
impure    cultures    (Karpinski    and 
NiKLEWSKi),  A.,  ii,  123. 
in    acid   soils    (Hall,    Miller,    and 

Gimingham),  a.,  ii,  524. 
in    black    soils    (Sasanoff),    A.,    ii, 

614. 
See  also  Bacteria,  nitrifying. 
Nitrile,  CooHgiOgN,  from  the  reduction 
of  the  acid,  CgHg-OioNs  (Windaus), 
A.,  i,  728. 
xciv.  ii. 


Nitriles,      bimolecular      (v.      Meyer, 

HeNNING,  IrMSCHER,  KLEINSTiJOK, 

Lehmann,  and  Schumacher),  A., 
i,  909. 
and   carbylamines,  character   and   re- 
actions of  (Guillemard),  a.,  i,  718. 
reduction     of,     in    neutral    solutions 

(Brunner  and  Rapin),  A.,  i,  863. 
See  also  a-Amino-nitrilcs. 
i.spNitriles.     See  Carbylamines. 
Nitrilo-acids,     synthesis     of    (Stadni- 

koff),  a.,  i,  251. 
Nitrites.     See  under  Nitrogen. 
Nitroamines,   aromatic,  and  allied  sub- 
stances,   transformation   of,    and    its 
relation    to   substitution    in    benzene 
derivatives     (British     Association 
Reports),  A.,  i,  332. 
o-Nitroamines,  preparation  of,  from  the 
corresponding  phenols  (Ullmann  and 
Nadai),  a.,  i,  525. 
o-Nitroamino-derivatives,  aromatic,  pre- 
paration of  (Ullmann),  A.,  i,  626. 
Nitrocompounds,    relation  between  the 
absorption    spectra     and     chemical 
constitution  of  (Baly  and  Desch), 
T.,  1747  ;  P.,  173. 
and      nitroso-compounds,      aromatic, 
question     of    the     miscibility    and 
form-analogy  in  (Jaeger),  A.,  i,  147. 
action  of  hydrazine  hydrate  on  (CuR- 

Tius  and  Mayer),  A.,  i,  53. 
action    of    sodium    hyposulphite    on 

(Seyewetz  and  Noel),  A.,  i,  408. 
reduction  of,  with  zinc  dust  and  acetic 
acid  (Heller  and  Sourlis),  A.,  i, 
208,  913  ;  (Heller  and  Solling), 
A.,  i,  867. 
aromatic,  reduction  of,  to  azoxy-com- 
pounds  in  acid  solution    (Flur- 
scHEiM  and  Simon),  T.,  1463. 
reduction   of,    by   sodium   sulphide 

(Blanksma),  a.,  i,  875. 
reduction    of,     by   Zinin's    method 
(Willstatter  and  Kubli),  A.,  i, 
522. 
additive   compounds  of,  with   mer- 
curic chloride  (Mascarelli),  A., 
ii,  162. 
isomeric,  spectroscopical  investigation 
of,  in  the  ultra-violet  (Hedley),  A., 
i,  382. 
organic,  formation  of,  by  the  action  of 
ammoniacal    silver    oxide    solution 
(Brunner  and  Mellet),  A.,  i,  176. 
See     also    Polyiiitro-compounds     and 
under  the  parent  Substance. 
Nitrogen,    atomic    weight   of   (Leduc), 
A.,  ii,  271. 
ap})lication  of  the  method  of  limiting 
densities   to   the   atomic   weight  of 
(Guye),  a.,  ii,  17. 

92 
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Nitrogen  and  hydrogen,  chemical  action 
of  radium  emanation  on  (Cameron 
and  Ramsay),  T.,  984  ;  P.,  132. 
thermochemistry     of    (Thomlixsox), 

A.,  ii,   1016. 
asymmetric  (E.  and  0.  Wedekind), 
A.,  i,  258  ;  (E.  and  0.  Wedekixd 
and  Paschke),  A.,  i,  334. 
effect  of  ether  anaesthesia  on  the   ex- 
cretion of  (Hawk),  A.,  ii,  410. 
influence  of  potassium  cyanide  on  the 
excretion  of,  in  dogs  (Welker),  A., 
ii,  411. 
ammoniacal,  movement  of,  in  nature 

(Ehrenberg),  a.,  ii,  60. 
in  soil.     See  under  Manurial  experi- 
ments and  Soil, 
organic    compounds    of     phosphorus, 
sulphur,  and,  in  vegetables  (Stutz- 
er),  a.,  ii,  124. 
combination  of,  with  calcium  carbide 
(PoLLACci),  A.,  ii,  836. 
Nitrogen  oxides,    formation  of,   in  the 
ozone  generator  (Maxchot),  A., 
ii,  272.  . 
analysis  of,  by  means  of  their  ultra- 
red  absorption  spectra  (Warburg 
and  Leithauser),  A.,  ii,  175. 
dioxide   [nitric   oxide),    formation   of, 
in  high  tension  arcs  (Haber  and 
Koenig),  a.,  ii,  34,  940. 
gaseous,  refractive  index  of  (Cuth- 
bertsox  and  Metcalfe),  A.,  ii, 
545. 
solubility  of,  in  aqueous  solutions  of 
ferrous  sulphate,  nickel  sulphate, 
cobalt  sulphate,    and   manganese 
chloride  (Usher),  A.,  ii,  487. 
and  oxygen,  interaction  of  (Mandl 
and    Russ),    A.,    ii,    272  ;    (HoL- 
wech),  a.,  ii,  941. 
peroxide   or  tctroxide,    jinparation  of 
(WiNAXs),  A.,  ii,  487. 
ozone,      and     hj'drogen     })eroxide, 
formation   of,   in  reactions  in  air 
■which  develop  high  temperatures 
(Keiser  and  McMaster),  A.,  ii, 
223. 
ozone,      and      hydrogen     peroxide, 
detection  of,  in  gaseous  mixtures 
(Keiser  and  McMaster),  A.,  ii, 
222. 
Nitric  acid  and  nitrous  acid,  prepara- 
tion of  (FoEKSTEU  and  Kooh), 
A.,  ii,  941, 
production  of,    during  electric  dis- 
charge in   air   (Mkver),    A.,    ii, 
487. 
interaction     of,       with     copper     in 
presence     of      nietailic      nitrates 
(Rennie,    Hkjgin,   and  Cooke), 
T.,  1162;  P.,  141. 


Nitrogen : — 

Nitric    acid,    action    of,    on    metals 

(Stansbie),  a.,  ii,  497. 

compound  of,  with  mercuric  cyanide 

(Hofmaxn  and  Wagner),  A.,  i, 

514. 

detection    of,    in    wine    and    must 

(Marsiglia),  a.,  ii,  894. 
estimation  of   (Jaxnasch),   A.,   ii, 

430. 
estimation         of,        electrolytically 

(Shixn),  a.,  ii,  893. 
limitations  of  the  copper-zinc  couple 
method  in  estimating,   in  waters 
(Purvis  and  Court auld).  A.,  ii, 
776. 
employment  of  nitron  for  estimating, 
in  j)lants  and  soils  (Litzendorff), 
A.,  ii,  130. 
nitrites,    and  ammonia,   estimation 
of,    in    sea- water     (Ringer    and 
Klixgen),  a.,  ii,  320. 
Nitrates    in    vegetable    foods,    cured 
meats,  and  elsewhere  (Richard- 
son), A.,  ii,  208. 
behaviour  of,  in  paddy  soils  (Daiku- 

har.^  and  Imaseki),  A.,  ii,  127. 
manurial  experiments  with  different 
kinds  of  (Sebeliex),  A.,  ii,  61. 
Nitrous  acid  aud  nitric  acid,  prepara- 
tion of  (Foerster   and  Koch), 
A.,  ii,  941,  1031. 
limitations  of  the  copper-zinc  couple 
method  in  estimating,  in  waters 
(Purvis  and  Court  auld),  A.,  ii, 
776. 
nitrates,  and  ammonia,    estimation 
of,    in    sea   water   (Ringer   and 
Klixgex),  a.,  ii,  320. 
Nitrites,     preparation   of   pure,    from 
nitrous  fumes  (Badische  AxiLiN-  & 
S'.)da-Fabrik),  a.,  ii,  175. 
'       Hyponitrous    acid,    decomposition  of 
(Divers),  P.,  16. 
Nitrogen   sulphide   and  its  compounds 

(Wolblixg),  a.,  ii,  272. 
Nitrogen,    estimation    of   (Richmond), 
A.,  ii,  530. 
estimation    of,    by    Dumas'    method 

(Leemann),  a.,  ii,  629. 
modification    of  Hiifner's  method  for 
tlie   volumetric    estimation    of    (v. 
Cordier),  a.,  ii,  983. 
estimation  of  total,  including  nitrates, 
in  presence  of  chlorides  (Hichard- 
son),  a.,  ii,  426. 
modification  of  Kjoldahl's  process  for 
estimating,  in  fooils  (Corradi),  A., 
ii,  130. 
colorimetric    estimation    of,    in    soils 
(CuoucHAK  and  Pouget),   A.,   ii, 
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Nitrogen,      estimation     of,     iu     urine 

(Hawk),  A.,  ii,  64. 
Nitrogen  compounds,  effect  of  constitu- 
tion on  the  optical  acti^-ity  of  (Ever- 
att),  T.,  1225;  P.,  148. 
optically  active,  effect  of  constitution 
on  the  rotatory  power  of  (Everatt 
and  Jones),  T.,  1789  ;  P.,  212. 
si/ii-     and      a?!</-stereoisomerism      of 

(Stieglitz),  a.,  i,  726. 
catalytic      action     of      finely-divided 
metals  on  (Padoa  and  Scagliarini), 
A.,  i,  828. 
action    of    finely-divided    metals    on 

(Padoa  and  Chiaves),  A.,  i,  104. 
cyclic,  mechanism  of  the  synthesis  of 
(Simon  and  Mauguin),  A.,  i,  296; 
(Simon),  A.,  i,  687,  738. 
inorganic,  preparation  of;  lecture  ex- 
periments (Raschig),  a.,  ii,  30. 
Nitrogenous    metabolism.      See    under 

Metabolism. 
Nitrogenous  substances,  use  of  silver  iu 
the    combustion     of    (Epstein     and 
Doht),  a.,  ii,  132. 
Nitro-group,   reduction  of.     See   under 

Nitro-compounds. 
Nitrohydroxy-derivatives,  aromatic,  pre- 
paration     of     (WoLFFENSTEiN      and 
BOteks),  a.,  i,  629. 
Nitron.    See  l:4-Diphenyl-3:5-enrfoanilo- 

4:.5-dihydro-l:2:4-triazole. 
Nitroso  compounds,  relation  between  the 
absorjition    spectra     and     chemical 
constitution  of  (Baly  and  Desch), 
T.,  1747;  P.,  173. 
and  nitro-compounds,  aromatic,  ques- 
tion  of  the   miscibility  and    form- 
analogy  in  (Jaeger),  A.,  i,  147. 
Nitrosyl   fluoride,   compounds  of,   with 
antimony   and   arsenic   pentafluorides 
(Ruff,  Stauber,  and  Graf),  A.,  ii, 
584. 
Nomenclature    of    glyoxime    peroxides 
(Wieland  and  Semper),  A.,  i,  108. 
of    proteins    (Report    of    a    Joint 
Committee     of    the    American 
Physiological    Society  and  the 
American  Society  of  Biological 
Chemists),  A.,  i,  301. 
of  thorium  compounds  (Hahn),  A.,  ii, 
454. 
n  -Nonadecamethylenedicarboxylic  acid 
[Eberhardt's  acid)  and  its  ethyl  ester, 
silver  salt,  and  diamide  (Schaal),  A., 
i,  4. 
Nonaldehyde.     See  Paranonaldehyde. 
Nonane,  Jihydroxy-.     See  )3/3-Dimethyl- 

7-ethylpentane-o7-diol. 
Nonanedicarboxylic      acids.      See      5- 
Methyl-a-iAcpropylpimelic     acid     and 
isoPropyl isobutylsuccinic  acids. 


Non-electrolytes,    calculation    of     the 
diffusion  constants  of  (v.  WoGAU), 
A.,  ii,  817. 
osmotic  pressure  of  concentrated  solu- 
tions of  (Sackur),  a.,  ii,  031. 
Nonenyl  alcohols.     Sue  /3^-Dimethyl-7- 
etliyl-A-v5-pentenol  and  5^-Dimethyl- 
AP-liepten-5-ol. 
Non-homogeneous  mixtures,  thermodyn- 
amics of  (Bo.SE   and  Clark),  A.,  ii, 
84. 
Noninene.     See  tj -Methyl- A^S-octadiene. 
Non-miscibility  and  the  mass  law  (Ban- 
croft), A.,  ii,  161. 
Nononaphthene,  occurrence   of,  in   coal 
tar,  and  its  derivatives  (Ahrens  and 
V.  Mozn^EXSKi),  A.,  i,  618. 
Nonylene   glycol.     See  j8)3-Dimethyl-7- 

ethylpentane-o7-diol. 
Nopinene.     See  j8-Pinene. 
Nopinolacetic    acid    and   its    isomeride 

(Wallach),  A.,  i,  998. 
Nopinone,  synthesis  of  fenchene,  )8-pin- 
ene,    camphene,    and    camphor    from 
(Wallace),  A.,  i,  997. 
Norborneol    chloride    (Semmler      and 

Bartelt),  a.,  i,  195. 
ir-Norbornylamine      and      its    oxalate, 
picrate,  and  hydrochloride  (Semmler 
and  Bartelt),  A.,  i,  195. 
Norcamphene.     See  Santene. 
TT-Norcampholenic   acid  and  its   nitrile 

(Semmler  and  Bartelt),  A.,  i,  195. 
TT-Norcamphor,    benzylidene    derivative 
and  oxime  of  (Semmler  and  Bartelt), 
A.,  i,  195. 
TT-Norcamphoric    acid    and   its    methyl 
tster   and   anhydride   (Semmler   and 
Bartelt),  A.,  i,  195. 
Nuclei,  condensation,  produced  by  cool- 
ing gases  to  low  temjieratures  (Owen 
and  Hughes),  A.,  ii,  565. 
Nucleic  acid,  the  carbohydrate  gi'oup  in 
(Steudel),  a.,  i,  487,  710. 
of  the  pancreas  (v.  Fijrth  and  Jeru- 
salem), A.,  ii,  119, 
See  also  Guaii}']ic  acid, 
cleavage  products  of  (Leyene  ;  Steu- 
del), A.,  i,  931. 
pyrimidiue   derivatives    in   (Osborne 
and  Heyl  ;  Levene  and  Mandel), 
A.,  i,  376. 
compound   of,  with  uric   acid   (Sec), 
A.,  i,  70. 
Nucleic  acids  (Levene  and  Mandel), 
A.,  i,  586. 
iu  animals  (Schmiedebeeg),  A.,  i,  70. 
of  animal  origin,  the  oi'igin  of  cytosine 
obtained  by  the  hydrolysis  of  (Le- 
yekk  and  Mandel),  A.,  i,  376. 
of    pancreas,    spleen,     and     thymus; 
identity  of  (Jones),  A.,  i,  744. 
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Nucleic  acids,  soluble  silver  compounds 
of,  and  their  derivatives  (Farben- 

FABRIKEN   VORM.  F.  BAYER  &  Co.), 

A.,  i,  376. 
See  also  Thymonucleic  acid. 
Nuclein  metabolism.  See  under  Metabol- 
ism. 
Nucleo-protein,   reaction   distinguishing 
phosphoproteiu  from  (Plimmer  and 
Scott),  T.,  1699;  P.,  200. 
of  the  liver  (Levene  and  Manbel), 

A.,  i,  587. 
of  the  placenta  (SAVARfe),  A.,  i,  69. 
Nucleo-proteins,    constitution    of  (Hu- 

GouNENQ  and  Morel),  A.,  i,  744. 
Nutmeg,  constituents  of  the  expressed 
oil  of  (Power  and  Salway),  T.,  1653  ; 
P.,  197. 


0. 

Oats,  the  protein  changes  taking  place 
in,    when  kept  in  the  dark    (BuT- 
kewitsch),  a.  ,  ii,  884. 
assimilation   and   elimination    of  nu- 
trients  by,    at  different   periods  of 
vegetation  (Seidler  and  Stutzer), 
a.,  ii,  1065. 
Obituary  notices : — 
John  Clark,  T.,  2275. 
August  Dupre,  T.,  2269. 
Sir  David  Gamble,  T.,  2279. 
Frederick  James  Montague  Page,  T., 

2277. 
Sir  William  Henry  Perkin,  T.,  2214. 
Robert  Waringtou,  T.,  2258. 
Oblitine,      relation     of,      to     carnitine 

(Krimberg),  a.,  i,  842. 

Occlusion  and  adsorption  ;  nature  of  tlie 

so-called      solid      jihase      (Travers  ; 

Freundlich),  a.,  ii,  18. 

Ochoco  fat  (Lewkowitsch),  A.,  ii,  885. 

Ochronosis,   the  pathogenesis  of  (Gnoss 

and  Allard),  A.,  ii,  1058. 
Ocimuiii  viride,   oil  from   the  leaves  of 

(G(MiLiiiNG  and  Pei.ly),  P.,  63. 
c?/c/oOctadiene  from  ij/-pc!letiorine,  con- 
stitutii>n  of,  and  its  ozonides  and  poly- 
iiK'rides  (Harries),  A.,  i,  254. 
Octane,  5-amino-,  and  its  salts  and  carb- 
amide (Freyi.on^,  a.,  i,  861. 
hydroxy-.     Sec35-Dimethyl-)3- and  -S- 

hexanols. 

See  also  j35-Dimcthylhexanc,  j3-Mcthyl- 

7-cthylpentane,     and     7-?'soPropyl- 

])ont;ine. 

c?/(7o0ctane,  preparation  and  reduction  of 

"  (Willstatter  and  Kametaka),  A., 

i,  401. 
dkucloOctane,  preparation  and  reduction 
of  (Wii.i.si'ATTER   and    Kametaka), 
A.,  i,  402. 


dicydo-2:2:2-0ct&ne,  formation  of  (Semm- 

LER  and  Bartelt),  A.,  i,  38. 
Octanedicarboxylic  acids.    See  5-Methyl- 
a-ethylpimelic    acid  and  o-Methyliso- 
propyladipic  acids. 
c?/c/oOctanone.     See  Azelaone. 
Octenyl    alcohol.        See     f-Methyl-AP- 

hepten-5-ol. 
Octinene.    See  f- Methyl- AP^-heptadiene. 
Octoic  acid.    See  j8-2SoPropyl valeric  acid. 
Octoic  acid  value  of  butter-fat,  estima- 
tion of  the  (Dons),  A.,  ii,  238. 
Octopus,  chemical  investigations  on  the 

(Hexze),  a.,  ii,  517. 
Octyl   alcohols.     See   Dimethylisoamyl- 
carbinol,  /S-Methyl-y-ethyl-iS-pentanol, 
and  7-2'wPropyl-/3-pentanol. 
5-Octyl-o-camphoramic  acid  (Freylon), 

A.,  i,  861. 
(Enanthaldoxime.     See  Heptaldoxime. 
Oil  from  the  roof  of  the  Cockshead  coal 
seam.    North    Staffordshire    (Hall), 
A.,  ii,  115. 
Oils,  catalytic  reactions  of  oxidation  and 
reduction  of  (Fokin),  A.,  i,  311. 
behaviour  of,  towards  calcium  carbon- 
ate (KiJNKLER  and  Schwedhelm), 
A.,  i,  494. 
which  boil  above  100°,  apparatus  for 
estimating  the  expansion  of  (Thorn- 
er),  a.,  ii,  907. 
of  the  aromatic  and  fatty  series,  action 
of  methyl  sulphate  on  (Harrison 
and  Perkin),  A.,  ii,  135. 
drying,  radiation  from  (Schmidt),  A., 

ii,  796. 
essential     and    ethereal.       See    Oils, 

vegetable, 
fattv,    detection   of    "saccharin"    in 
(BiANCHi  and  in  Nola),  A.,  ii,  440. 
lubricating,  vicositj'  of  (Mabery  and 

Mathews),  A.,  ii,  741. 
mineral,  optically  active  constituents 
of  (Marcusson),  a.,  ii,  394. 
optical    activity    of,    in   connexion 
with  the  question  of  their  origin 
(ZALoziECKiand  Klarfeld),  A., 
ii,  48. 
estimation  of,  in  rosin  spirit  (Apan), 

A.,  ii,  1075. 
See  also  Naphtha  and  Petroleum, 
phosphoriscd,     estimation     of     phos- 
phorus in  (W(')RNEu),  A.,  ii,  629. 
vegetable,  constituents  of  (Semmler), 
A.,   i,   .S7,    92,   279,  433,  557,  658, 
664,    734  ;     (Semmler    and    Bar- 
telt),   A.,    i,    38,    194,    355,   901; 
(Chauabot   and    Laloue),    A.,   i, 
196,  279  ;  (Rouke-Bertrand  Fils), 
A.,    i,    558;     (Haenskl),    A.,     i, 
665;    (ScniMMEL    &  Co.),    A.,    i, 
666. 
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Oils,  vegetable,  Japanese  (Kametaka), 

A.,  i,  850. 

reaction     of    phloroglucinol-hydro- 

chloric  acid  with.(KoBERT),  A.,  ii, 

72. 

detection  of  aldehydes  or  ketones  in 

(Rothenfusser),  a.,  i,  52. 
estimation  of,  in  spices  (Reich),  A., 
ii,  1075. 
Oleanol    and    its    mono-   and   di-acetyl 
derivatives  (Power  and  Tutin),   T., 
896;  P.,  117. 
Oleasterol  (Power  and  Tutin),  T.,  895  ; 

P.,  117. 
Olefines,    action  of  ozone  on  (Harries 
and  Haeffner),  A.,  i,  846. 
cyclic,   action  of  ozone  on  (Harrie.s 

and  Tank),  A.,  i,  517. 
See  also  Hydrocarbons. 
Oleic  acid,  catalytic  reduction  of  (Paal 
and  Roth),  A.,  i,  599. 
electrolytic   reduction    of,    to    stearic 

acid  (Marie),  A.,  i,  244. 
spectroscopic  reaction  for  (LiFScniJTz), 

A.,  i,  263,  754. 
ozonide,  products  of  the  decomposition 
of  (Molinari  and  Barosi),  A.,  i, 
849. 
poisoning,    chronic   (Faust),    A.,    ii, 

1062. 
estimation  of  water  in  (Dubovitz),  A., 
ii,  991. 
Olenitol     and     its     acetyl     derivative 
(Power  and  Tutin),    T.,    914;    P., 
118. 
Oleoeuropein  from  Olea  etiropaea  (Bour- 

quelot  and  ViNTiLESco),  A.,  i,  904. 
Oleohydroxamic  acid  (Morelli),  A.,  i, 

758. 
Olestranol  and  its  acetate  and  benzoate 
(Power  and  Tutin),   T.,    900  ;    P., 
117. 
Oleum  cadiiiuni,  sesquiterpene,    CJ5H24, 
in   (Lepeschkin),    A.,    i,    278,    557 ; 
(Schindelmeiser),  a.,  i,  353. 
Oleum  dracunculi.     See  Tarragon  oil. 
Olibanol  (Haensel),  A.,  i,  665. 
Olive,  new glucoside  from  the  (Bourque- 

LOT  and  ViNTiLEsco),  A.,  i,  904. 
Olive  bark,  constituents  of  (Power  and 

Tutin),  T.,  904  ;  P.,  117. 
Olive  leaves,    constituents    of   (Power 

and  Tutin),  T.,  891  ;  P.,  117. 
Olivine  in  serpentine  from  Chester,  Mass. 

(Palache),  a.,  ii,  116. 
Onions,     behaviour    of,     to    stimulants 

(Namba),  a.,  ii,  618. 
Onoceric    acid    and    Onocerin     {onocol) 

(V.  Hemmelmayr),  a.,  i,  184. 
Onoketone,  dihjdroxj-,  and  its  diacet  ite 
and  diphenylhydrazone  (v.  Hemmel- 
mayr), A.,  i,  185. 


Opal,    chalcedony,    and  quartz,   relation 

between  (Leitmeiek),  A.,  ii,  954. 
Opalescence,    critical  (Rothmund),  A., 

ii,  669. 
Opianic  acid,  esters,  nitration  of  (Weg- 
scheider,  MiJLLER,  and  Chiari),  A., 
i,  896. 
Opianic   acid,  nitro-,  methyl  and  ethyl 
esters,  diacetates  of,  and  sodium  salt, 
and        anhydride        (Wegscheider, 
MiJLLER,  and  Chiari),  A.,  i,  896. 
Opianylanilide  (Meyer),  A.,  i,  26. 
Optical  activity,    inversion,   isomerides, 
and  properties,   and  Optically  active 
compounds.     See  under  Photochemis- 
try. 
Orcacetophenone    dimethyl    ether,     re- 
actions   of    (Tambor,    Baraxowski, 
Cukier,  and  Tomi),  A.,  i,  358. 
/soOrcacetophenone  methyl  ethers  (Tam- 
bor,   Baranowski,    Comtesse,    and 
Tomi),  A.,  i,  349. 
Orcinol  {2:h-(i\hydroxytoluene),  azo-deri- 
vatives  of  (Orton  aud  Everatt), 
T.,  1019;  P.,  118. 
dimethyl  ether,  aldehyde  from,  and  its 
azine  and  phenylhydrazone,  synthesis 
of  (Gattermanx),  a.,  i,  34. 
estimation  of,  in  Orchella  weed  (Watt), 
A.,  ii,  739. 
Ores,    dry  lead    and    silver    assays    in 

(Loevy),  A.,  ii,  32.3. 
Organic  chemistry.    See  under  Ghemis- 

try. 
Organic     compounds,     fluorescence     of 
(Stark  and  Steubixg),  A.,  ii,  911. 
fluorescence    and    photo-electric    sen- 
sitiveness of  (Stark  and  Steubing),  . 
A.,  ii,  746. 
determination  of  the  heat  of  combus- 
tion of,  by  the  platinum  resistance 
thermometer  (Fischer  and  Wrede), 
A.,  ii,  155. 
action    of    hydrogen    persulphide    on 
(Brunner  and  Vuilleumier),  A., 
i,  900. 
catalytic  dehydration  of  (Senderens), 

A.,  i,  494. 
viscosity      of      binary     mixtures     of 

(Tsakalotos),  a.,  ii,  260. 
double  compounds  of,  with  hydrogen 

peroxide  (Tanatar),  A.,  i,  399. 
complex,  decomposition  of,  in  a  vari- 
able  magnetic  field    (Rosenthal), 
A.,  ii,  152. 
cyclic,    crystallography  of   (Jaeger), 

A.,  i,  413. 
mixed,  relative  volatility  of  certain 
groups  of  (Henry),  A.,  i,  305,  381. 
unsaturated,  catalytic  reactions  of 
oxidation  and  reduction  of  (Fokin), 
A.,  i,  311. 


1390 


INDEX   OF  SUBJECTS. 


Organic     compounds,    new    method    of 

estimating  phosphorus  in  (Bay),  A., 

ii,  531. 

Pringsheim's    method    for   estimating 

halogens  in  (Virgin),  A.,  ii,  1070. 

estimation  of  halogens  iu  (Baubigxy), 

A.,  ii,  530. 
estimation    of    active     hydrogen     in 

(Zerewitinoff),  a.,  i,  593. 
estimation  of  sulphur  in  (Bay),  A.,  ii, 
319. 
Organic  mixtures,  refractometric  analy- 
sis of  (Bkythien  and  TIennicke),  A., 
ii,  72  ;  (Sundvik),  A.,  ii,  990. 
Organic   substances,  rotatory  power  of 
(Dewar  and  Joxes),  A.,  ii,  258. 
fluorescence  and  colour  of  (v.  Liebig), 

A.,  i,  445. 
destruction    of,     in     analysis     (Ker- 

bosch),  a.,  ii,  981. 
the  Carrasco-Plancher  method  of  esti- 
mating   carbon    and    hydrogen    in 
(Lenz),  a.,  ii,  65. 
estimation  of  metals  in  (Rothe),  A., 
ii,  132. 
Organism,   theory  of  neutrality  regula- 
tion in  the  (Henderson),  A.,  ii,  467. 
action  of  alcohol  on  the  heat  relation- 
ships of  the  (Harnack  and  Laible), 
A.,  ii,  404. 
degradation  of  aromatic  substances  in 

the  human  (Blum),  A.,  ii,  1052. 
substitution   of  bromine   by   chlorine 

in  the  (Boninger),  A.,  ii,  208. 
oxidation  of  phenyl  derivatives  of  fatty 
acids  in  the  (Dakin),  A. ,  ii,  720,  964. 
passages  of  substances  into  the  liuman, 
by  osmosis  (Kahlenberg),   A.,   ii, 
408. 
growing,  importance  of  calcium  salts 
for  the  (Aron  and  Sebauer),  A.,  ii, 
208  ;  (Aron  and  Frkse),  A.,  ii,  405  ; 
(Orgler),  a.,  ii,  606,  872  ;  (Aron), 
A.,  ii,  771. 
Organo-metallic    compounds,    reducing 
proi»crtiesof(LKTELLiER),  A.,i,  242. 
synthesis  by  means  of  (Zeltner),  A., 
i,  401. 
Organs,  animal,  estimation  of  the  reduc- 
ing jiowcr  of  (Wighern),  a.,  ii,  1063. 
Origanene  and  its  derivatives  fro)n  Cyprus 
oiigamini  oil  (Pkikles),  T. ,  862;  P.,  91. 
Origanum  oil  from  Cyprus,  constituents 

of  (Pickles),  T.,  862;  P.,  91. 
Oritcs  cxcrlsa,    aluminium   in   (SMirii), 

A.,  ii,  885. 
Orthobaric  volumes  in  relation  to  pressure 
and  temperature  (Hatoii  ;  Young), 
A.,  ii,  813. 
Orthoclase  and  niicrocline,  a  chemical 
dilference  between  (Barrier),  A.,  ii, 
704. 


Orthoclase,  analysis  of  (Barrier),  A.,  ii, 

704  ;  (Barbier  and  Prost),  A.,  ii,  863. 

Osazones,     melting    point    of     certain 

(Fischer),  A.,  i,  105. 
a- Osazones,    stereoisomeric,   an   alterna- 
tive structure  for  the  supposed  (Chatt- 
away),  p.,  175. 
Osmium  (Makowka),  A.,  ii,  393. 
radiation  of  (Leder),  A.,  ii,  5. 
wave  length    tables    of    the    arc    and 
spark  spectra  of  (British  Associa- 
tion Reports),  A.,  ii,  334. 
Osmosis    and    Osmotic    pressure.      See 

under  Difl'us'on. 
Oven,  electrically  heated,  with  a  liquid 

regulator  (Ehrmann),  A.,  ii,  1015. 
Ovens,    safety  apparatus   for   (de  Kon- 

inck),  a.,  ii,  681 
Oxalacetic  acid,  ethyl  ester,  action  of, 
on  benzylidene-/8-naphthylamine  (Si- 
mon and  Mauguin),  A.,  i,  296. 
Oxalic    acid,    preparation    of    glycoUic 
acid  by  the  electrolytic  reduction  of 
(Deutsche      Gold-      &      Silber- 
Scheide-Anstalt),  a.,  i,  600. 
and    its    potassium    .salt    and    water, 
equilibrium  in  the  system  (Koppel 
and  Cahn),  A.,  i,  852. 
solutions  and  sodium  carbonate,  ready 
means  of  comparing  (Tian),  A.,  ii, 
985. 
Oxalic    acid   alkali  salts,    the  carrying 
down   of,   by   oxalates   of  the   rare 
earths  (Baxter  and  Daudt),  A.,  i, 
312. 
ammonium  potassium  salt  (Barbier), 

A.,  i,  601. 
ammonium,    thorium,    and    uranium 

salt  (Evans),  T.,  668  ;  P.,  61. 
calcium   salt,    occurrence    of,    in    the 
barks   of  the   Eucalyptus  (Smith), 
A.,  ii,  885. 
cerium,    lanthanum,    and    samarium 
salts,    solubility   of,   in   dilute   sul- 
phuric  and   oxalic    acids    or    their 
mixtures  (Hau.ser  and  Wirth),  A., 
ii,  778. 
rare    earth    salts,    solubility    of,    in 
solutions    containing    uranyl    salts 
(Hauser),  a.,  ii,  987. 
cuprammonium  salts  (Horn  and  Gra- 
ham), A.,  i,  392. 
liasic   ferric   salt  (Rosenthaleu   and 

Siebeck),  A.,  i,  246, 
lantlianuni   salt,    conversion   of,    into 
lanthanum    sulphate    by   sulphuric 
acid  (Wirth),  A.,  ii,  570. 
lead  salt,  decomposition  of,  by  .saliu« 
solutions    (Canton I    and    Mauri), 
A.,  i,  853. 
complex   ozotungsten   salts   (MazzuC- 
chelli  and  Inghillkri),  A.,  i,  766 
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Oxalic  acid,  esters,  action  of  zinc  or 
magnesium  on  mixtures  of,  with 
esters  of  a-bromo-fatty  acids  (Ras- 
sow  and  Bauer),  A.,  i,  316. 
ethyl  ester,  condensation  of,  with 
acetone  (Clark),  A.,  i,  124. 
action  of  dry  ammonia  on  (Phei,p,s, 

Weed,  and  Housum),  A.,  i,  11. 
reduction  of  (Traube),  A.,  i,  75. 
Oxalic  acid,  dithio-,  ethyl  ester  (Staud- 

inoer),  a.,  i,  938. 
Oxalic  aldehyde.     See  Glyoxal. 
woOxalines,    isonitroso-,    formation    of, 
from  furoxans  (Wielanu  and  Semper), 
A.,  i,  109. 
Oxalosuccinonitrile,  ethyl  ester,  desnio- 
tropy    and    fluorescence    of,    and    its 
derivatives  (Wislicenus  and  Berg), 
A.,  i,  965. 
Oxalyl  chloride  (Jones   and  Tasker), 

P.,  271  ;  (Staudinger),  A.,  i,  938. 
Oxanilideoxime-thiamide        (Wieland 

and  Gmelin),  A.,  i,  1013. 
woOxazoles,  new  synthesis  of  (Schmidt 

and  Widmann),  A.,  i,  456. 
Ox-bile,    constituents    of    (Langheld), 
A.,  ii,  211. 
cholesterol  in    (Salkowski),    A.,    ii, 
1055. 
Ox-blood.     See  under  Blood. 
Ox-kidney,   isolation   of  carnaubic  acid 

from  (Dunham),  A.,  ii,  407. 
Oxen,  leucine  from  the  ligamentum  nuchce 

of  (Samec),  a.,  i,  231. 
Oxidation  and  reduction  of  unsaturated 
oiganic    compounds,    catalytic    re- 
actions of  (Fokin),  a.,  i,  311. 
by  means  of  cuprous  oxide  in  strongly 
alkaline  solution  (Ehrenfeld),  A., 
ii,  848. 
effected  by  ferric  salts  (Bongiovanni), 

A.,  i,  770. 
by   means   of    moulds   (Herzog    and 

Meier),  A.,  ii,  1063. 
by  means  of  picric  acid  (Bacovescu), 

A.,  i,  825. 
See  also  Autoxidation. 
Oxidations  of  biological  importance  (v. 

Euler  and  Bolin),  A.,  ii,  1021. 
Oxides,  function  of,  in  catalysis  (Irati- 
eff),  a.,  ii,  266. 
some,    as   tanning  materials   (LiJPPO- 

Cramer),  a.,  i,  377. 
of    elements    of    the    second    group, 
crystallography  of  (Beckenkamp), 
A.,  ii,  280. 
of  refractory  metals,  silicon  as  a  re- 
ducing agent  for  (Neumann),   A., 
ii,  377. 
acidic,  heat  of  combination  of,   with 
sodium    oxide    (Mixter),    A.,    ii, 
929. 


a.s-a-Oxides,    organic,    the   order  of  the 

addition  of  ammonia  to  (Krassusky), 

A.,  i,  139. 
Oxides.     See  also  Metallic  oxides. 
Oxime  formation,  influence  of  acids  and 

alkalis  on  the  velocity  of  (Barrett 

and  Lapwortii),  T.,  85. 
Oximes,   formation  of  (Grassi),   A.,  i, 
800. 

alkylation  of  (Irvine  and  Moodie), 
T.,102. 

of  the  o-nitrotoluene  series  and  their 
changes  (Reissert),  A.,  i,  983. 

of    sulphonic    acids    (Haga),    A.,    i, 
870  ;  (Suzuki),  A.,  i.,  871. 

See  also  Amino-oximes. 
Oximinobenzoyl-aminoxime   and   -form- 

hydroxamic     acid    (Wieland     and 

Semper),  A.,  i,  108. 
o-Oximinobutyric    acid,    two    forms   of 

(Inglis  and  Knight),  T.,   1600;  P., 

191. 
a-Oximino-fatty  acids,  conductivities  of 

the  (Inglis  and  Knight),  T.,  1595  ; 

P.,  191. 
Oximino-o-nitroplienylpyruvic  acid 

(Reissert),  A.,  i,  9So. 
o-Oximinovaleric    acid,   two    forms    of 

(Inglis  and  Knight),  T.,  1600;  P., 

191. 
a'-Oxiniino-;3-vinylquinuclidine  and  its 

methiodide    (Rare   aud    Buchholz), 

A.,  i,  100. 
Oxomalonic  acid,  methyl  ester,  prepara- 
tion  of  (CuRTiss   and  Tarnowski), 

A.,  i,  760. 
Oxonium   salts,   cyclic,    from   disalicyl- 

ideneacetone     and     from     spiropyran 

derivatives    (Decker    and    Felser), 

A.,  i,  906. 
6-Oxy-2allylimino-4-methyltetrahydro- 

pyrimidine  and  its  isomerides  (Maji- 

ma),  a.,  i,  223. 
Oxyburseracin  (v.  Bolton),  A.,  i,  436. 
4-Oxycarbostyril,  formation  of,  from  o- 

nitrobenzoylacetic  acid  (Matsubara), 

A.,  i,  915. 
Oxycellulose,  reaction  of,  with  Nessler's 
reagent  (Ditz),  A.,  i,  954. 

cellulose,   and   hydrocellulose,    highly 
nitrated  (Berl  and  Klaye),  A.,  i, 
504. 
Oxycholestenediol.      See    Dehydrochol- 

estanedionol. 
Oxy  cholesterol,      new      reactions      for 

(Golodetz),  a.,  ii,  328. 
Oxydase   of  Liberian   coffee   (Gorter), 
A.,  i,  346. 

in  Para  rubber  (Spence),  A.,  ii,  774. 
Oxydases,    systematic    investigation    of 
(Dony-H^nault),  A.,  i,  588. 

in  india-rubber  (Spence),  A.,  ii,  616. 
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Oxydases,  estimation  of,  in  blood  (Lob 
and    Mulzer),    A.,    ii,    958;    (Lob), 
A.,  ii,  999. 
Oxydiborodisulphosalicylic  acid,  sodium 
and   sodio-potassLum  salts  (Barthe), 
A.,i,  271. 
Oxydihydrotriazines  and    oxytriazines, 
attempts    to   obtain  aliphatic  substi- 
tuted (BiLTZ  and  Horrmann),  A.,  i, 
516. 
2-Oxy-4:6-dimethyldiliydropyrimidine. 

See  Acetylacetonecarbaniide. 
6-Oxy-l:4dimetliyltetraliydropyriinid- 
ine,  2-imino-,   and    its  additive   salts 
(Majima),  a.,  i,  223. 
6-Oxy-2-etliyltMol-l:5-       and      -3:5-di- 
methylpyrimidines     (Johnson     and 
Clapp),  a.,  i,  835. 
6-Oxy-2-ethyltliiol-4-inethylpyrimidine- 
5-acetic  acid  and  its  ethyl  ester  and 
potassium  salt  (Johnson  and  Heyl), 
A.,  i,  59. 
Oxygen,  atomic  weight  of  (Leduc),  A., 

ii,  271. 
generation  of,  in  a  Kipp's  apparatus 

(WoLTER),  A.,  ii,  1028. 
spectra  of,  Doppler  effect  with  canal 

rays  (Stark),  A.,  ii,  545. 
and  hydrogen,     chemical     action     of 

radium    emanation    on    (Cameron 

and      Ramsay),      T.,     971  ;      P., 

132. 
electrochemical   equivalent   of    (Leh- 

feldt),  a.,  ii,  559. 
basic  properties  of  (McIntosh).  A.,  i, 

596. 
magnetic  behaviour  of  air,  argon,  and 

helium   in   relation   to  (Tanzlek), 

A.,  ii,  152. 
polymeric    forms    of,    constitution   of 

(Erdmann),  a.,  ii,  832. 
absorption     of,    by    electro-condensa- 
tion products  (Losanitsch),  A,,  i, 

846,  866  ;  ii,  32. 
simple  form  of  apparatus  for  observing 

tlie  rate  of  absorption  of,  by  polluted 

waters    and    by    other    fermenting 

liquids  (Adeney),  A.,  ii,  781. 
action   of,  on  cop)per,  tin,    zinc,   and 

the    alloys   of    tin   and    zinc   with 

copper  (JoRi)is  and  RosEXHAUPr), 

A.,  ii,  107. 
action    of,    on    metals    (Jordis    and 

Rosenhaupt),  a.,  ii,  172. 
interaction     of,      with     nitric     oxide 

(Mandl   and   Russ),    A.,    ii,    272 ; 

(HoLAVKcii),  A.,  ii,  941. 
apparatus  for  the  constant  saturation 

of  a  liquid  with  (Luther  and  Plot- 

nikoff),  a.,  ii,  141. 
resistance  to  lack  of  (Packard),  A., 

ii,  402. 


Oxygen  and  carbon  dioxide,  estimation 

of  small  quantities  of,  in  small  volumes 

of     saline     solutions     (Brodie     and 

CuLLis),  A.,  ii,  319. 

Oxygen  carriers,  iron  and  heavy  metals 

as  (Ceryello),  A.,  i,  1027. 
Oxygen   compounds,  quadrivalent,  heat 

of  formation   of  (McIntosh),  A.,  ii, 

355. 
Oxyhaemocyanin,  preparation   and   pro- 
perties of,  cryst:illised  from  the  snail 

(L)}5;ri5),  a.,  i,  375. 
Oxyhaemoglobin,  behaviour  of,   towards 

reducing  agents  (HtJFXER),  A.,  i,  486. 
Oxyhydropyridine  nitriles,  hydrolysis  of 

(Piccixini),  a.,  i,  51,  679. 
S-Gxy-T-indoxylacenaphtliene    and    its       i 

sulphonic  acid  (Bezdzik  and  Fried- 
lander),  A.,  i,   674;  (Grob),   A.,   i, 

1011. 
l-0xy-2:(2')-    and     -2:(3')-indoxylnaph- 

thalenes  (Bezdzik  and  Fried  lander), 

A.,  i,  674. 
l-Oxy-4-metlioxy-2:(2')-indoxylnaphtlial- 

ene    (Bezdzik    and     Friedlaxder), 

A.,  i,  674. 
6-0xy-4-methyM  -  allyltetrahydropyr- 

imidine,     2-iuiino-,    and     its    picrate 

(Majima),  A.,  i,  223. 
6-Oxy-2-methylimino-4  methyltetra- 

hydropyrimidine     and    its    additive 

salts  (Majima),  A.,  i,  223. 
2-0xy-4-methylpyrimidine,       6-amino-. 

See  4-Methylcytosiiie. 
60xy-4  niethylpyrimidine-5-acetic  acid, 

6-amino-  (Johnson  and  Heyl),  A.,  i, 

59. 
6-Oxy-2-niethyltliiol-4-methylpyriniid- 

ine-5-acetic      acid      (Johxsux      and 

Heyl),  A.,  i,  59. 
6-Oxy-2-;8-naphthylaminopyrimidine 

(Johnson,  Storey,  and  MoCollum), 

A.,i,  838. 
4:5-Oxy-l:2:5-osotriazoles      {cndoxypiir- 

rodiazolcs),       constitution       of      the 

(PoNZio),  A.,  i,  1021. 
S-Oxy-T-oxythionaphthenylacenaphth- 

ene    (Bezdzik    and    Frikdlander), 

A.,  i,  674  ;  (CROii),  A.,  i,  1011. 
Oxyphenyldihydropyrimidine     and    its 

])latiiiielil(irid('  ((i.vuRiEi,),  A.,  i,  181. 
2  Oxy-6  phenylmethylamino  pyrimidine 

and    -3-methylpyrimidine     (Johnson 

iind  C'l.Ai'p),  A.,  i,  836. 
2-Oxypyrimidine,  4-aniino-.     Sec  Cytos- 

inc. 
6  Oxypyriniidine,  ])icrolouatc  of (Whekl- 

Ki;  iind  Jamikson),  A.,  i,  253. 
60xypyrimidine,    2-aniino-.      Sec    tso- 

Cytosiiie. 
6-Oxy-2-thio  3:5  dimethylpyrimidine 

(JoMXsox  and  Clapp),  .\.,  i,  83.''). 
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3-Oxytliionaplitlien,       prep'^ratioii       of 

(Fakbwekkf,   vohm.    Meistek,    Lu- 
cius, &  Bruxing),  a.,  i,  1003. 
6-Oxy-2-o-   and  -^j-toluidinopyrimidines 

(JoHXsox,  Stokey,  and  McCollum), 

A.,  i,  837. 
Oxytriazines    and    oxydihydrotriazines, 

attempts  to  obtain  aliphatic  substituted 

(BiLTZ  and  Horrmann),  A.,  i,  516. 
Ozone,  atmospheric,  origin  of  (Henkiet 
and  Bonyssy),  A.,  ii,  578. 

formation  of,  by  radium  salts  and 
emanation  (Na.sini  and  Levi),  A., 
ii,  793. 

formation  of,  by  the  action  of  the 
electric  discharge  at  low  tempera- 
tures (Briner  and  Durand),  A.,  ii, 
101. 

nitrogen  peroxide,  and  hydrogen  per- 
oxide, formation  of,  in  reactions  in 
air  which  develop  high  temperatures 
(Keiser  and  McMaster),  A.,  ii, 
223. 

acid  properties  of  (Maxchot  and 
Kampschulte),  a.,  ii,  101. 

decomposition  of,  by  light  (Weigert), 
A.,  ii,  914. 

thermal  decomposition  of  (Clarke  aud 
Chapman),  T.,  1638;  P.,  190; 
(Perman  and  Greaves),  A.,  ii, 
480. 

action  of,  on  olefines  (Harries  and 
Haeffxer),  a.,  i,  846. 

action  of,  on  cyclic  olefines  (Harries 
and  Taxk),  A.,  i,  517. 

action  of,  on  double  and  treble  link- 
ings  (Harries),  A.,  i,  75,  387  ; 
(Molinari),  a.,  i,  244,  849. 

influence  of,  on  the  condensation  of 
water  vapour  (Leithauser  and 
Pohl),  a.,  ii,  372. 

lecture  experiments  with  (Harries), 
A.,  ii,  171. 

nitrogen  peroxide,  and  hydrogen  per- 
oxide, detection  of,  in  gaseous  mix- 
tures (Keiser  and  McMaster),  A., 
ii,  222. 
Ozonides  of  certain  cyclic  hydrocarbons, 
velocity  of  decomposition  of  (Har- 
ries and  V.  Splawa  Neymann), 
A.,  i,  967. 

decomposition  of,  by  water  (H.\RRIES 
and  Taxk),  A.,  i,  517. 


Paddy  soils.     See  under  Soils. 

Paigeite    from    the    Seward    Peninsula 

(Knopf  and  Schaller),  A.,  ii,  507. 
Paligorskite  group  (Fersmann),  A.,  ii, 

603. 


Palladium,    atomic    weight    of    (Kem- 
MEUEii),  A.,  ii,  1046. 
new  stage  of  oxidation  of  (WoHLER 

and  Martix),  A.,  ii,  392. 
colloitlal,    reduction     catalysis     with 
(Paal     and    Gerum  ;     Paal    and 
Roth),  A.,  i,  599. 
Palladium    alloys    with    lead,    nature 
of   (PusHix    and    Pashsky),    A.,    ii, 
860. 
Palladium  hydride  (Paal  and  Gerum), 
A.,  ii,  392. 
liquid     hydrosol     of    (Paal    and 
Gerum),  A.,  ii,  392. 
silicides  (Lebeau  and  Jolibois),  A., 
ii,  602. 
Palmatine     and     its    derivatives    from 

caluinba  root  (Feist),  A.,  i,  101. 
Palmitin-zS-naplitlialide,  amino-,  reaction 
of,  with  diazo-salts  (Sulzberger),  A., 
i,  483. 
Palmitohydroxamic  acid  (Morelli),  A., 

i,  758. 
Pancreas,  secretory  activity  of  the,  under 
the   influence  of  hydrochloric  acid 
and  intestinal  extract  (Popielski), 
A.,  ii,  119. 
a  new  function  of  the,  and  its  relation 
to  Diabetes  mellitus  (LoEWi),  A.,  ii, 
712. 
putrefying,    new  base    from   (AcKER- 

MANX),  A.,  i,  1007. 
guanylic  acid  from  the  (Steudel),  A. , 
i,  70  ;  (v.  FtJKTH  and  Jerusalem), 
A.,  ii,  119. 
nucleic  acid  of  the.   See  under  Nucleic 
acids. 
Pancreatic  diabetes.     See  Diabetes. 
Pancreatic  juice,  variations  in  the  pro- 
teolytic   activity    of    (Camus    and 
Gley),  a.,  ii,  205. 
action  of  the  amylase  of,  and  its  activa- 
tion by  gastric  juice  (Bierry),  A., 
ii,  305. 
Panicum  stagninum   ('^  bourgou")  from 
Upper    Senegal    (Perrot    and    Tas- 
silly),  a.,  ii,  726. 
Pantogen,  determination  of  the  atomic 

weight  of  (HiXRiCHs),  A.,  ii,  1027. 
Papaverine,  phenolbetaines  from  (Deck- 
er, DuxANT,  and  Girard),  A.,  i, 
204. 
quaternary  salts  (Decker   and   Du- 
xaxt),  a.,  i,  206. 
Paraffin  wax  from  the  Ladysmith  Pit, 
AVhitehaveu  Collieries  (Bedsox),  A., 
ii,  115. 
Paraffins,  higher  normal,  fractional  dis- 
tillation   of,    from    lignite    in   the 
vacuum     of     the     cathode     light 
(Krafft),  a.,  i,  1. 
See  also  Hydrocarbons. 
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Paraformaldehyde  (Auerbach  aud  Bar- 

.schall),  a.,  i,  131. 
Parahopeite  from  Rhodesia  (Spencer), 

A.,  ii,  397. 
Paralactic  acid.     See  f?- Lactic  acid. 
Paramcecia,  the  point  of  attack  of  photo- 
dynamic  substances  in  (v.  Tappein- 

ER,      OSTHELDER,     and     ErHARDT), 

A.,  ii,  867. 

inorganic  salts  of  the  (Peters),  A.,  ii, 
209. 
Paranonaldehyde       (Molinabi       and 

Barosi),  a.,  i,  850. 
Paranucleic  acid.    See  Polypeptidephos- 

phoric  acid. 
Parasaccharin,  Cs-sugars  from  (Kiliani), 

A.,  i,  135. 
rfZ-Parasaccharinic  acid,  brucine  salt  and 

phenylhydrazide  (Nef),  A.,  i,  8. 
Paratooite    from     Elder    Rock,    South 

Australia  (Mawson  and  Cooke),  A., 

ii,  398. 
Parenteral  utilisation  of  carbohydrates 

(Menuel),  a.,  ii,  306. 
Parisite,   composition  of  (Tschernik), 

A.,  ii,  862. 
Parkia   higlobosa,    pulp   of   (GoBis   and 

CRiiiTi),  A.,  ii,  218. 
Parsley,    French,    essential   oil   of,  and 

tlie   contained  ether  (Thoms),   A.,  i. 

902. 
Parthenogenesis,  isotonic  and  isosmotic 
solutions  in  (Delage),  A.,  ii,  305. 

comparative  study  of  phenols  as  agents 
in  (Delage  and  de  Beauchamp), 
A.,  ii,  51. 

artificial,  the  difference    between    is- 
osmotic   and   isotonic   solutions  in 
(LoEB),  A.,  ii,  710. 
a-Particles.    See  under  Photochemistry. 
Passivity,  review  of  tlie  various  theories 
of  (Fredenhagrn),  a.,  ii,  679. 

of  metals  (I5yers),  A.,  ii,  1026. 
Pastilles,  estimation  of  mercuric  cldoride 

in  (Sapohetti),  A.,  ii,  133  ;  (Rimini), 

A.,  ii,  433  ;  (Fiora),  A.,  ii,,735. 
Pastry,   action  of  heat  on  the  lecithin 

pliosplioric    acid   contained   in   (LuD- 

WHi),  A.,  ii,  744. 
Pasture  land,  maiiurial  experiments  on 

(Soi.nEiio),  A.,  ii,  422. 
Pathological  fluids,  molccidar  concentra- 
tion of  (Javal),  a.,  ii,  716. 

organs,    doulilo   refracting   substances 
from  (Panzkr),  A.,  ii,  122. 
Pea,   li^gumeliu    and  vicilin   from.     See 

Legumelin  and  Vicilin. 
Peas,  continuous  growth  of,  on  the  same 

soil  (Suzuki),  A.,  ii,  617. 
Peat,  hi'liana,  chemical  examination  nnd 

calorimetric  test  of  (Lyons  and  Car- 
penter), A.,  ii,  890. 


Pectin  substance  from  coffee  (Gorter), 
A.,  i,  346. 

Pectins  from  the  fruits  of  Lonicera  Xylo- 
stcum,  Symphoricarpos  racemosus,  and 
Tamus  comnuLnis  (Bridel),  A.,  ii, 
125. 

a-Pectolinarin  (Klobb),  A.,  i,  904. 

A^«-Pentadiene  (Reif),  A.,  i,  847. 

c//t7(vPentadiene,  ^f-nitrosite  aud  nitroso- 
chloride  (Wieland  and  Stenzl),  A., 
i,  519. 

a-4:4':4":4"'-Pentamethoxy-oi3  dibenz- 
oyldibenzyl  (Irvine  and  MoNicoll), 
T.,  1602;  P.,  192. 

3(or  5):2:4:4':6'-Pentamethoxydiphenyl- 
6:2'-dicarboxylic  acid  (Herzig, 
Tschkrne,  and  Epstein),  A.,  i,  548. 

3:4:4':5':6 -Pentamethoxydiphenyl-6:2'- 
dicarboxylic  acid,  2-hydroxy-,  aud  its 
lactone  (Herzig  and  Polak),   A.,  i, 
547. 

Pentamethylcarbonatobenzoyloxybenz- 
oic  acid  (Fischer),  A.,  i,  893. 

3:4:5:6:8-Pentamethylcoumarin,  forma- 
tiou  of  (Clayton),  T.,  2021. 

Pentamethyldihydrohaeniateinol  (En- 
gels,  Perkin,  and  Robinson),  T., 
1143. 

Pentamethyl  tannin  (Herzig),  A.,  i, 
186. 

Pentane,  expansion  of  commercial,  and 
the  scale  of  the  pentane  thermometer 
(Hoffmann   aud   Rothe),   A.,   ii, 
152. 
See  also  j8)8-Dimethylpropane. 

t'(/c/oPentane,  bromo-  (I)emj.4.noff),  A., 
i,  85. 
chloro-  (Zelinsky),  A.,  i,  729. 

s^n'^-oPentane  {vinyUrimcthylene),  trans- 
formations and  new  nitrogenous  deriva- 
tives of  (Demjanoff),  a.,  i,  329. 

(•//(•/oPentanecarboxylic  acid  and  its 
aTuide  (Zelinsky),  A.,  i,  729. 

Pentanedicarboxylic  acids.  See  sec- 
Butylmalonic  acitl,  Diethylmalonic 
acid,  o-Methyladipic  acid,  and  Pimelic 
acid. 

/35-Pentanediureide  and  its  dinitrate  (de 
Haan),  A.,  i,  578. 

Pentane-3y355-tetracarboxylic  acid  and 
its  elliyl  ester,  synthesis  of  (Simon- 
sen),  T.,  1785. 

Pentametricarboxylic  acid  (Angeli  and 
JIahino),  a.,  i.  544. 

Pentane  /376-tricarboxylic  acid  and  its 
etliyl  ester,  and  7-cyano-  of  the  ester, 
syutliosis  of  (Haworth  and  Perkin), 
T.,  579. 

Pentanetriol.     See  Amylglycerol. 

'■//(•/oPentanone,  condensation  of,  with 
benzaldeliyde  (Kauffmann),  A.,  i, 
986. 
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cycZoPentanonecarboxylic     acid,     ethyl 
ester,  preparation  of  (Bouveault  and 
LocQUix),  A.,  i,  393. 
c2/cZoPentanone-3-carboxylic  acid,  ethyl 
ester,   and   the  action   of  magnesium 
methyl  iodide  on  (Haworth  and  Per- 
kin),  T.,  591. 
«/cZoPentanylcarbinoI   and    its   phenyl- 
carbamate  and  corresponding  aldehyde 
(Zelixsky),  a.,  i,  727. 
Pentaphenylhydrazine  hydriodides  and 
hydrobromides       (Lcickemann      and 
WEiNiGErc),  A.,  i,  916. 
cydoTentene  ozonide,  conversion  of,  into 
the  mono-  and  di-aldehydes  of  glutaric 
acid  (Harries  and  Tank),  A.,  i,  517. 
A^-cycloTentene  methyl  ketone  and  its 
semicarbazone  (HAKnixo,  Haworth, 
and  Perkix),  T.,  1901. 
A^-Penten-5-ol  and  its  chloride  (Reif), 

A.,  i,  8-17. 
Ai-cyc/oPenten-l-ol,  acetate  of  (Mannich 

and  Haxcu),  A.,  i,  276. 
Pentosans,  production  and  physiological 
role  of,  in  plants  (Calabresi),  A.,  ii, 
217. 
Pentose-osazone  from  inosine  (Haisek 

and  Wenzel),  A.,  i,  562. 
Pentoses,    test    for,    with    orcinol    and 
hydrochloric  acid  (Pieraerts),  A., 
ii,  903. 
estimation  of,  in  urine  (Jolles),  A., 
ii,  235. 
Pentosuria,  a  case  of  chronic  (Luzzatto), 

A.,  ii,  1059. 
Pepsin,  constituents  of  (Hugoitnenq  and 
Morel),  A.,  i,  7-14. 
and   chymosin   (Gewin),   A.,    i,    71  ; 

(Baxg),  a.,  i,  236. 
non-identity  of,  with   rennin   (Ham- 

marsten),  a.,  i,  588. 
estimation   of,    by   means   of    edestin 
(FuLD  and  Levi.son),  A.,  ii,  76. 
Peptides.     See  Amino-acids,  Dipeptides, 

and  Polypeptides. 
Peptone,  Witte's,  hydrolysis  of  (Levexe 

and  VAN  Slyke),  A.,  i,  932. 
Peptones,  albumoses,  and  glycine,  isola- 
tion of,  from  dilute  aqueous  solu- 
tions (Siegfried),  A.,  i,  234, 
from  protein  (Rogozixski),  A.,  i,  487. 
Percarbonates      (Wolffexstein      and 
Peltxek),  a.  ,  ii,  180,  183  ;  (Merck), 
A.,  ii,  ISO. 
Perchlorates.     See  under  Chlorine. 
Perhalogen  salts,  studies  of  the  (Tink- 
ler), T.,  1611  ;  P.,  191. 
Perhydroxide  bases  and  their  salts,  pre- 
paration of  (Wolffexstein),  A.,  ii, 
830. 
Perilla,  oil  of  (Kametaka),  A.,  i,  851. 
Periodates.     See  under  Iodine. 


Permanganate    solutions.       See    under 

Manganese. 
Peroxydase,  purification  of  (Bach   and 
Tscherxiack),  a.,  i,  746. 
behaviour  of,  towards  light  (Bach), 
A.,   i,    238;    (Jamaba  and  Jodl- 
bauer).  A.,  i,  239. 
Peroxydases    from    beetroot    (Ernest 
and  Berger),  A.,  i,  72. 
of    animal    tissues     (Battelli    and 

Stern),  A.,  ii,  964. 
artificial    {peroxy diastases),    and    the 
important  role  of  iron  in  their  action 
(Wolff),  A.,  i,  137,  490;  ii,  573, 
1022  ;  (Wolff  and  de  Stoeklin), 
A.,  i,  746. 
Perseulose,  a  new  crystalline  sugar  with 
seven    carbon  atoms,  and  its  osazone 
(Rertrand),  a.,  i,  715. 
Perstannates.     See  under  Tin. 
Persulphnric    acid    and    Fersulphates. 

See  under  Sulphur. 
Petroleum,  Roumanian,  radioactivity  of 
(HuRMUZEScu),  A.,  ii,  453. 
new  reaction  of  (MoLiNARiand  Fena- 

ROLi),  A.,  i,  933. 
See  also  Naphtha  and  Oils,  mineral. 
Phaeophytin  and  chlorophyllan  (Tsvett), 

A.,  i,  668. 
Phaephorbin  (Willstatter  and  Benz), 

A.,  i,  199. 
Phagocytosis,     researches      in      (Ham- 
burger and  Hekma),  A.,  ii,  205, 
510. 
influence     of    haemoglobin,    &c.,    on 
(Hamburger  and  Hekma),  A.,  ii, 
511. 
Pharmacological  action  of  certain  lact- 
ones and   the   corresponding  hydr- 
oxy-acids  (Mar.shall),  A.,  ii,  1060. 
significance     of    twin     ethyl     groups 
(Fkankel),  a.,  ii,  1060. 
Phase  rule.     See  under  Equilibrium. 
Phaseolunatase  and  its  actions  (Auld), 

T.,  1253. 
Phellandrene    from    water    fennel    oil 

(Kondakoff),  a.,  i,  665. 
o- Phellandrene,  synthesis  of  (Wallach 

and  Hkyer),  A.,  i,  425. 
Phenacylacetic    acid,    cyano-.     See    )3- 

Benzoylpropionic  acid,  a-cyano-. 
Phenacylacetoacetic   acid,    ethyl   ester, 
action   of    hydrazine   on    (Paal    and 
KDhx),     a.,    i,    57  ;     (Bulow    and 
Filchner),  a.,  i,  578. 
Phenacylammonium    salts,     quaternary 

(Wedekixd),  a.,  ii,  878. 
Phenacylbenzoylacetic  acid,  ethyl  ester, 
action  of  hydrazine  on  (Paal  and 
KtJHx),  A.,  i,  57. 
monohydraizone     of     (Paal      and 
Kuhn),  a.,  i,  57. 
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Phenacyl-dialuric     acid,    -isohydantoic 
acid,    and   -tartronuric   acid  aud   its 
salts  (Kuhling),  A.,  i,  571. 
Phenacylpheny Idialkylammonium   sal  ts 

(Wedekind),  a.,  i,  878. 
Phenantlirafurazan,  2:7-dibi'omo- 

(ScHMiDT  aud  Mezger),  a.,  i,  16. 
3-nitro-  (Schmidt  and  Soll),  A.,  i, 
996. 
Phenanthraphenazine     (Schmidt     and 

Soll),  A.,  i,  995. 
9:10-Plieiiantliraquinoliiie,  synthesis  of, 
and   its   salts  (Hehschmann),  A.,  i, 
683. 
Phenanthraquinone,  ditertiary  alcohols 
from   (Zincke   and  Tropp),  A.,  i, 
786. 
metallic    haloids     (Meyer),     A.,     i, 
731. 
Phenanthraquinone,    3-amino-   and    its 
oxime  (Schmidt  and  Soll),  A., 
i,  997. 
diazotisationof  (Schmidt and  Soll), 
A.,  i,  995. 
2:7-rfibronio-  and  its  dioxime  and  its 
diacetyl    derivative   (Schmidt   and 
Mezger),  A.,  i,  16. 
3:4-(^ihydroxy-.    See  Morpholquinone. 
3-nitro-,  and  its  nionoimiue,  dioxime 
and  its  diacetyl  derivative  and  di- 
methyl   ether,    and    semicarbazone 
(Schmidt  and  Soll),  A.,  i,  996. 
Phenanthrene  and  its  hydro-derivatives, 
pharmacology   of    (Hildebrandt), 
A.,  ii,  876. 
oxidation  of  (Law  and  Perkin),  T., 

1637. 
reduction   of,   in    presence  of   nickel 
oxide  (Ii'ATiEFF,  Jakowlkff,  and 
Rakitin),  A.,  i,  330. 
styphnate    (Gibson),   T.,    2099  ;    P., 
241. 
Phenanthrene,  9-amino-,  10-bronio-,  and 
lO-bromo-9-nitro-,    preparation     of 
(Austin),  T.,  1762. 
3:9:10-<rtamino-,  and  its  hexa-acetyl 
derivative,    and    chloroaminohydr- 
oxy-derivatives       (Schmidt       and 
Soll),  A.,  i,  997. 
9-bromo-,    picrate    of    (Schmidt   and 

Mezger),  A.,  i,  16. 
2:7-(^ibromo-  (Schmidt  and  Mezger), 
A.,  i,  16. 
Phenanthrene     series     (Schmidt    and 
MEZ(iEu),  A.,  i,  16  ;    (Schmidt   and 
Soll),  A.,  i,  99.5,  996. 
Phenanthroanthraquinone,    prejiarat  ion 
of    (Faubwkrkk     voum.     Meister, 
Lucius,  &  Biiuning),  A.,  i,  808. 
Phenanthrene,  9:9-  and  10:10-f/ichloro- 
3-niti'o-  (S(;hmidt  and   Soll),  A.,  i, 
997. 


Phenazine-2:7-bisarsonic    acid   and  its 

teti'asodium       salt       (Barrowcliff, 
Pyman,  and  Remfry),  T.,  1900. 
Phenazines,    hydroxy-,    interaction    of, 
with  sodium   sulphide    (Farbwerke 
vorm.  Meister,  Lucius,  &  Brijning), 
A.,  i,  219. 
Phenenyltribenzoic    acid.      See    1:3:5- 
Triphenylheuzene-2':2":2"'-tricarb- 
oxylic  acid. 
2?-Phenetidinesulphonic  acid,  2-chloro-, 
azo-derivative     of    (Aktien-Gesell- 
schaft    FiJR  Anilin-Fabrikation), 
A.,  i,  1023. 
Phenetole,  sulphination  of  (Smiles  and 

Le  Rossignol),  T.,  756. 
Phenetole,  2:3-di-  and   2:3:4-<n-nitro-, 
and  2:4-fZmitro-3-hydroxy-(  Blanks- 
ma),  A.,  i,  157. 
3-   and   4-mtro-2-cyano-   and    i:6-di- 
nitro-2-cyano-   (Blanksma),  A.,  i, 
978. 
3:4-rfmitro-2-cyano-  (Blanksma),  A., 
i,  271. 
*S'-Phenetyl-A^-methyl-3:9-f('initrophen- 
azothionium     hydroxide     and     salts 
(Smiles  and  Hilditch),  T.,  152. 
AS'-Phenetyl-3:9-rfmitrophenazothionium 
hydroxide  and  salts  (Smiles  and  Hil- 
ditch), T.,  149. 
*S'-Phenetylphenazothionium  hydroxide, 
o-3:9-f^tnitro-  (Smiles  and  Hilditch), 
T.,  1694. 
p-Phenetylsulphinic     acid,      alkaloidal 
salts,  and  their  rotatory  power  (Hil- 
ditch), T.,  1621. 
^-Phenetylsulphonic     acid,     alkaloidal 
salts,  and  their  rotatory  power  (Hil- 
ditch), T.,  1621. 
^S'-Phenetylthionine   and  its  hydroxide 
and  salts  (Smiles  and  Hilditch),  T., 
1695. 
Phenetyl-.    See  also  Ethoxybenzene-  and 

Ethoxyphenyl-. 
Phenol,  preparation  of, from  cyclohexanol 
(Kotz  and  Gotz),  A.,  i,  173. 
and  cyclohexanol,  mutual  solubility  of 
(Mascarelli     and     Pestalozza), 
A.,  i,  527. 
freezing  point  surfaces  of  the  system, 
ohlorobenzene,    naphthalene,     and, 
and    the    molecular   association    of 
(Hiuobe),  a.,  ii,  928. 
freezing   ])oint  curves  of  mixtures  of 
naphthalene  and  (Yamamoto),  A., 
ii,  928. 
condensation  of,  with  fatty  aldehydes 

(Lun.iak),  a.,  i,  416. 
combination  of,  with  benzil  (v.    LlK- 

Bi(!  and  Kkim),  A.,  i,  449. 
condensation  of,  with  epichlorohydrin 
(Boyd  and  Marle),  T.,  838  ;  P.,  92. 
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Phenol  derivatives  containing  a  mobile 

nitro-group,    syntheses   with  (Mel- 

DOLA  and  Hay),  T.,  1659  ;  P.,  197. 

bisazo-dyes  from  (Schultz  and  IcHEN- 

HAEUSEii),  A.,  i,  229. 

Phenol,  ^-amino-,  sulphurous  acid  com- 
pound   of    (SOCI^TE    ANONYME   DES 

Plaques  et  Papiers  photograph- 

IQUES,    A.    LUMlfeRE    ET   SES    FiLS), 

A.,  i,  977. 
2:4:6-Mamino-,  2:4-iV-diacetyl  deriva- 
tive of, and  its  sulphate  (Cassella 
&  Co.),  A.,  i,  4.58. 
4;6-iV^-diacetyl  derivative  of,  and  its 
diazo-eompound      (Cassella     & 
Co.),  A.,  i,  457. 
t7-ihvomo-,    phenylurethane   of   (Val- 

l^e),  a.,  i,  976. 
2-bromo-4:6-rfmitro-  and  2:6-(i?ibromo- 
4-nitro-  (Zincke  and  Goldemann), 
A.,  i,  780. 
0-  and  ^-chloro-,  and  o-  and  p-nitro-, 
compounds  of,  with  phenylcarbimide 
(Michael  and  Cobb),  A.,  i,  949. 
m-    and    ^-chloro-,     coumarins    from 

(Clayton),  T.,  2021. 
2:4:6-^riehloro-,  and  its  transformation 
into      chlorinated       benzoquinones 
(Linger),  A.,  i,  335. 
4-chloro-5-nitro-2-amino-       and       its 
diazo-oxide  (Farbenfabriken 

voRM,  F.  Bayer  &  Co.),  A.,  i,  230. 
haloid      derivatives,      coloured      and 
colourless  silver  salts  of  (Hantzsch 
and  Scholtze),  A.,  i,  17. 
2:4:6-<modo-,    preparation    of    (Car- 

RASCO),  A.,  i,  336. 
2-A-dimtvo-,  two  chemically  isomeric 

(v.  Ostromisslensky),  A.,i,  868. 
2:4:6-i!rmitro-.     See  Picric  acid. 
6-nitro-2:4-r/i'amino-,      2:4-A"-diacetyl 
derivative  of  (Cassella  &  Co.),  A., 
i,  458. 
2:3:5-</-initro-4-amino-,    iV-acetyl   de- 
rivative of,  interaction  of,  with 
amines   (Meldola  and   Hay), 
T.,  1659;  P.,  197. 
molecular  compound  of,  with  $- 
naphthol  (Meldola  and  Hay), 
P.,  210. 
thio-.     See  Phenyl  mercaptan. 
See  also  Carbolic  acid. 
Phenolic  ethers,  hydrolysis  of  (Stoer- 
mer,    Fridekici,    and    Altgelt), 
A.,  i,  190. 
sulphination  of,  and  the  influence  of 
substituents    on    (Smiles  and    Le 
Rossigxol),  T.,  745;  P.,  61. 
containing     the     x/z-allyl     side-chain, 
•CMeiCHo,  preparation,   properties, 
and   nomenclature  of  (B^hal  and 
TiFFENEAu),  A.,  i,  261,  630. 


Phenolic  ethers  containing  the  propenyl 
{isofi//y/)  group,  synthesis  of  (Bi^hal 
and  TiFFENEAU),  A.,  i,  260. 
Phenols  and  their  derivatives,  action  of 

ammonia  on  (Korczynski),  A.,  i, 

977. 
containing  the  propenyl  group,  syn- 
thesis of  (BfoiAL  and  Tiffeneau), 

A.,  i,  260. 
and   acids,    comparative    experiments 

on    the    basicity    and    strength    of 

(Thiel  and  Romer),  A.,  i,  787. 
acetylation  of  (Smith   and  Orton), 

T.,  1247. 
action  of   bromine   and   chlorine    on 

(Zincke  and  Goldemann),  A.,  i, 

780  ;  (Zincke  and  Birschel),  A., 

i,  781. 
reaction    of,    with    diazonium    salts 

(Orton  and  Everatt),  T.,  1010 ; 

P.,  118. 
action   of   iodine  on   (Gardner  and 

Hodgson),  P.,  273. 
reaction   of,  with   phosphorus  penta- 

chloride  (Autenrieth  and  Geyer), 

A.,  i,  156. 
reaction  of,  with  sodium  hypobromite 

(Dehn  and  Scott),  A.,  i,  780. 
comparative   study  of,    as   agents    in 

parthenogenesis    (Delage    and   de 

Beauchamp),  a.,  ii,  51. 
alkali-insoluble  (Torrey  and  Kipper), 

A.,  i,  460. 
azo-derivatives  of  (Grandmocgin  and 

Freimann),  a.,  i,  1023. 
the  iodine  value  of  (Wake  and  Ingle), 

A.,  i,  416. 
colour  reactions  of,  with  organic  acids 

(Fenton  and  Barr),  A.,  ii,  438. 
Messinger  and  Vortmann's  method  of 

estimating  (Bougault),  A.,  ii,  738. 
Phenols,  ^-amino-,    maleic  and  fumaric 

derivatives  of  (Piutti),  A.,  i,  783. 
bromo-  and  chloro-,  behaviour  of,  with 

potassium  hydroxide,  zinc   bromide 

and  chloride,  sulphuric  acid,  potass- 
ium carbonate,  and  potassium  acetate 

(Tymstra),  A.,  i,  262. 
See  also  Polyphenols. 
Phenolbetaines  from  papaverine(DECKER, 

Dl'NANT  and  Girard),  A.,  i,  204. 
Phenolcarboxylic  acid,  strength  of  the 
second  stage  of  the  dissociation  of 
(Ley  and  Ehler),  A.,  i,  177  ;  (Ober- 
miller),  a.,  i,  634;  (Thiel),  A.,  i, 
791. 
Phenolcarboxylic  acids,   azo-derivatives 

of  (GRANDMOUGiJi  and  Freimann), 

A.,i,  1023. 
methyl-carbonato-derivatives   of,    and 

their  use  for  synthetical  operations 

(Fischer),  A.,  i,  892. 
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Fhenolphthalein,    change  of   colour    of 

( WEGSCHEIDERand  Schugowitsgh), 

A.,  ii,  806. 
dissociation  of  (Hildkbrand),  A.,  ii, 

646. 
purgative  action  of,  and  of  its  disodium 

derivative  (Fleig),  A.,  ii,  313. 
use  of,    in    the   titration   of  acids   in 

presence  of  sulphurous  acid  (Pozzi- 

Escot),  a.,  ii,  628. 
sodium  and  potassium   salts   (Meyer 

and  Marx),  A.,  i,  652. 
Phenolsulphonic    acid    and    its    salts, 
estimation    of    (HiiBENiiii),    A.,     ii, 
641. 
Fheuolsulphonic  acid,  jo-amino-  (Brun- 
NER     and     Vuilleumier),     A.,     i, 
879. 
Pheiiol-2?-sulphonic  acid  and  its  benzyl 

ether  (ScHULTZ  and  Ichenhaeuser), 
A.,  i,  230. 
2-amino-,  arylsulphonates  of  (Cassella 

&Co.),  A.,  i,  785. 
2:6-dihvomo-,  methyl  and  ethyl  esters 

and   sulphanilide    of    (Zincke   and 

Brune),  a.,  i,  336. 
2-chloro-3-nitro-6-amino-,    preparation 

of   (Karbwerke   vorm.    Meisteh, 

Lucius,  &  Bruning),  A.,  i,  785. 
6-nitro-2-amino-,      preparation       and 

diazo-derivative     of     (Farbwerke 

VORM.  Meister,  Lucius,  &  Brun- 
ing), A.,  i,  157. 
Fheiiol-5-sulphonic  acid,  2-araino-,  and 

its   diazo-derivative,   preparation  of 

(Cassella  &  Co.),  A.,  i,  785. 
4-chloro-2-amino-,      and     its      diazo- 
derivative  (Farbenfabriken  vorm. 

F.  Bayer  &  Co.),  A.,  i,  629. 
Fheuolsulphonic    acids,     conditions    of 

formation  of  (Obermiller),  A.,   i, 

260. 
acidity    of    the    different    (Ley    and 

Erler),  a.,  i,  177  ;  (Obermiller), 

A.,  i,  634. 
strength  of  the   second   stage   of  tlie 

dissociation  of  (Thiel),  A.,  i,  791. 
action    of    phosphorus    chlorides    on 

(ANsciiiJTz),  A.,  ii,  83. 
Fhenolsulphonic  acids,  o-  and  p-,  copjier 
salts,  and  the  action  of  ammonia  and 
pyridine  on  (Ley  and  Erler),  A.,  i, 
177. 
Fhenol-4-sulphonic      acids,       3-nitro-6- 
amiiio-,    ])icj)aration    of  (Faubwerke 
VORM.  Mklstkr,  Lucius,  &  Bruning), 
A.,  i,  785. 
1 :2-Phenonaphthacarbazole- A' sulphonic 
acid  and  its  barium  and  sodium  salts 
(BuciiEKER  and  Seyde),  A.,  i,  455. 
Phenophenanthracridine,  preparation  of 
(Austin),  T.,  1765;  l\,  200. 


Fhenorosamine,      diacetyl      derivative! 

chloride  of  (Kehrmann  and Dengler), 

A.,  i,  1002. 
Fhenoxazine  derivatives,  preparation  of 

(Aktien-Gesellschaft  FtJR  Anilin- 

Fabrikation),  a.,  i,  1010. 
Fhenoxide,   ammonium   (Buch),    A.,    i, 

259. 
Fhenoxide,  2:4:6-<raodo-,  basic  bismuth 

salts  (Carrasco),  A.,  i,  336. 
Phenoxides,    alkali,    action    of   chloro- 

methyl  ether  on  (Keychler),    A.,   i, 

158. 
4-Fhenoxybenzaldehyde   and    its   azine, 

oxime,  and  phenylhydrazone,  synthesis 

of  (Gattermann),  a.,  i,  33. 
Phenoxyo^ichloropropane      (Boyd      and 

Marle),  T.,  841  ;  P.,  92. 
Phenoxydiphenetylsulphonium         salts 

(Barnett  and  Smiles),  P.,  123. 
Phenoxydiphenylsulphonium  salts 

(Barnett  and  Smii-es),  P.,  124. 
4-Phenoxy-3-methyltritanic     acid     and 

its    anhydride    (v.     Liebig),    A.,    i, 

541. 
o-Phenoxypropane,    7-chloro-j8-hydroxy- 

(FiscHER  and  Kramer),  A.,  i,  858. 
;8'-Phenoxy-;3-2:5-quinoyhsobutyricacid, 

a-4:2':5'-M?-rtliydroxy-,     formation    of 

(Engels,    Perkin,    and    Robinson), 

T.,  1155. 
5-Phenoxy-7-valerolactoiie    and    its    a- 

carboxylic     acid    and     their    bromo- 

derivatives   (Fischer   and   Kramer), 

A.,  i,  858. 
S  -Phenoxy-7- valerolactone,         bromo-a- 

amino-,     and    its    hydroliromide    and 

liydrochloride  (Fischer  and  Kramer), 

A.,  i,  858. 
Phenyl,    transposition    of,    in   aromatic 

iodohydrius  (Tiffeneau),  A.,  i,  165, 

166;  (TiFFKNEAUandDAUDEL),  A.,  i, 

972. 
Phenyl   arsenite   (Lang,   Mackey,  and 
Gortner),  T.,  1369;  P.,  150. 

benzyl    sulphide   (Fromm    and    RoE- 
sicke),    a.,  i,  968. 

ethyl  ether.     See  Phenetole. 

gly(nde  ether  and  its  reactions  (Boyd 
'and  Marle),  T.,  840  ;  P.,  92. 

mercaptan,      action      of      aluminium 
chloride  on  (Deusr),  A.,  i,  530. 
jw-iiitro-,  derivatives  of  (Fromm  and 
Wittmann),  a.,  i,  631. 

methyl  ether.     See  Anisole. 

sulphide,  4:6:4':6'-/(;//-rt-biomo-  and 
-chloro-2:2'-rftnitro-  (Blanksma), 
A.,  i,  147. 
Phenylacetamide,  o-  and  o-bronio- 
(Steinkoi'F  and  Benedek),  A.,  i, 
981. 

o-uitro-  (Reisskrt),  A.,  i,  983. 
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Phenylacet-anilide,    -o-,    -m-,    and    -p- 
toluidides  and    -plieiiylhydrazide,    o- 

cyaiio-  (Hessler),  A.,  i,  183. 
Phenylaceticacid,  bruciue  and  cinchoninc 
salts,      and     their     optical     activity 
(HiLDITCH),  T.,  1390. 
Phenylacetic  acid,  amino-,  resolution  of, 
into    optically    active     constituents 
and      its       iV-formyl       derivatives 
(Fischer  and  Weichhold),  A.,  i, 
419. 
a-amino-,  optical  resolution  of  (Ehrlich 
and  AVendel),  A.,   i,  269;  (Betti 
and  Mater),  A.,  i,  639. 
Z-o-amino-,     and     its     hydrochloride, 
phenylcarbiniide,     phenylhydantoin 
and  Z-diphenjdhydantoiu  (Ehrlich 
and  Wendel),  A.,  i,  269. 
Phenylacetonazine,    /sonitroso-   (Ponzio 

and  GiovETTi),  A.,  i,  834. 
a-Phenylacetone,  a-amino-,  and  its  salts 

(Gabriel  and  Lieck),  A.,  i,  466. 
Phenylacetonitrile      (benzyl      cyanide), 
sodium,  action  of,  on  ethyl  cinnaraate 
(Avery  and  McDole),  A.,  i,  343. 
Phenyl -^-acetylaminotolyliodonium 
hydroxide  and  salts  ("Willgerodt  and 
Gartner),  A.,  i,  877. 
Phenylalanine,    3:5-fZibromo-,    and    its 
ethyl  ester  and  salts  (AVheeler  and 
Clapp),  a.,  i,  897. 
2>-iodo-,  and  its  derivatives  ("Wheeler 
and  Clapp),  A.,  i,  981. 
Phenylallylthiocarbamide,   reactions  of, 
with     acyl     chlorides     (Dixon     and 
Taylor),  T.,  24. 
Phenylamino-.     See  Anilino-. 
Phenyl -^-aminobenzeneazo-/3-naphthol 
and  its  2-   and  i-raono-,   2-A-di-,  and 
2:4:6-^ri-nitro-derivatives       (Morgan 
and    Micklethwait),    T.  ,    609 ;    P. , 
48. 
Phenyl-?5-aniinobenzenediazonium 

chloride,    2:4-r//nitro-    (Morgan    and 
Micklethwait),  T.,  610. 
Phenylaminodimethylcarbinol    and    its 
dibenzoyl  derivative  (Riedel),  A.,  i, 
769. 
5-Phenyl-l-o-,   -m-,   and   -^;-amino-    and 
-nitro-phenyl-2-niethylpyrrole-3-carb- 
oxylic    acids,    ethyl  esters  (Borsche 
and  Titsingh),  A.,  i,  104. 
l-Phenyl-5-aminophenylaminotriazole, 
3-thio-,  and  its  diacetyl  and  dibenzyl- 
idene       derivatives       (Fromm       and 
Baumhauer),  a.,  i,  702. 
a-Phenyl-&-anisylethylthiocarbamide 
(BuscH  and  Leefhelm),  A.,  i,  153. 
j8-Phenyl-/3-o-ani8ylhydracrylic  acid  and 
its     ethyl     ester    and     barium     salt 
(Stoermer    and    Friderici),    A.,    i, 
180. 


Phenylani8ylidene-;j-phenylenediamine 

aT'.d   its    hydrochlorides   (MooRE   and 
AVoodrridoe),  a.,  i,  686. 
Phenylanisyliodoethylene      (Stoebmee 

and  FraDERici),  A.,  i,  179. 
j8-Phenyl  )3-anisylpropionic  acid 

(Stoermer  and  Friderici),  A.,i,  179. 
Phenylarsinic  acid  {phcnylar sonic  acid) 
and    ;o-chloro-     and    p-hyiiroxy- 
(Bertheim),  a.,  i,  591. 
^-amino-  (arsanilic  acid),  preparation 
of   derivatives   of   (Kuratorium 
der     Georg      and     Franziska 
Speyerscfen         Studienstift- 
ung),  a.,  i,  591,  747. 
homologues     and      derivatives     of 
(Benda  and  Kahn),  A.,  i,  591. 
sodium    salt.       See    Atoxyl    under 
Arsenic, 
amino-,  an  isomeric  (Beetheim),  A.,  i, 

590. 
^-hydroxy-    (Barrowcliff,    Pyman, 

and  Remfry),  T.,  1895. 
p-ioAo-,   biochemical  investigations   of 
(Blumenthal  and   Herschjiann), 
A.,  ii,  878. 
2-Phenylaziminobenzene,       4'-hydroxy- 

(Ullmann  and  Fukin),  A.,  i,  298. 
Phenylazoacetoacetic  acid,  ethyl  ester, 
benzoylliydrazone  of,   and  the   action 
of  alkali  on  (BtJLOW  and  Schaub),  A., 
i,  705. 
7-Phenylazoglutacomc  acid,  ethyl  ester, 
phenylhydrazone    of    (Henrich    and 
Thomas),  A.,  i,  114. 
Phenylazo-.     See  also  Benzeneazo-. 
l-Phenyl-5-benzeneazo-6-pyridazone-3- 
carboxylic  acid,  ethyl  ester  (Henrich 
and  Thomas),  A.,  i,  114. 
2-Phenylbenzopyranol(l:4),  7-hydroxy-, 
anhydrohydrochloride      and     platini- 
chloride  of  (Perkin  and  Robinson), 
T.,  1098. 
2-Phenylbenzotriazine,    imino-Hi-cyano- 
amino-,  and  its  hydrochloride  (Piek- 
ron),  a.,  i,  925. 
2-Phenyl-l:2:3-benzotriazole,    5-amino-, 
change  of  the  colour  of  fluorescence  of, 
with  the  solvent  (Ley  and  v.  Engel- 
hardt),  a.,  ii,  746. 
Phenyl  o-benzoylphenyl-a-phenyl-«- 
propyl    ketone     (Kohler),     A.,     i, 
777. 
Phenylbenzylbenzylidenehydrazine 
(MicHAELis),     A.,    i,     471  ;     (Gold- 
schmiedt),  a.,  i,  572. 
Phenylbenzylethylpropylsilicane,      sul- 
jihonation  of  (Marsden  and  Kipping), 
T.,  203  ;  P.,  12. 
;8-Phenylbenzylhydrazine  and  its  hydro- 
cliloride  (Ponzio  and  Valente),  A., 
i,  458. 
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)8-Phenylbenzylhydrazine,  and  its  salts, 
and  acyl  derivatives  and  their 
nitroso-derivatives  (Schlenk),  A.,  i, 
737. 

ffs-Phenylbenzylhydrazine,  action  of,  on 
carbamide  (Milrath),  A.,  i,  581. 
diacetyl  derivative  (Milrath),  A.,  i, 
1014. 

^-Phenylbenzylideneamino-  a-  alkyl- 
cinnamic    acids,     esters,    and    their 
liquid     crystals      (Vorlander     and 
Kasten),  a.,  i,  641. 

Phenylbenzylidenemetliylthiosemicarb- 
azide  (Michaelis  and  Hadanck), 
A.,  i,  1020. 

l-Phenyl-4-benzyIidene-Ai-c?/c^openten- 
3-oiie   and   its   4-o-hydroxy-  and  -di- 
methylamino-derivatives        (Borsghe 
and  Menz),  A.,  i,  148. 

Phenylbenzylidene-jo-phenylenediamine, 
hydrochlorides  of  (SIoore  and  Wood- 
bridge),  A.,  i,  686. 

Phenylbenzylmethylallylammonium 
salts,    jj-bromo-,    optical     activity    of 
(EvERATT),  T.,  1236;  P.,  148. 

Phenylbenzylmethylamine,  ^'-^I'omo- 
(EVERATT),  T.,  1236. 

Phenylbenzyimetliyl-?;-butylammonium 
salts,  p-bronio-,  optical  activity  of 
(Everatt),  T.,  1233  ;  P.,  148. 

Z-Phenylbenzylmethylpropylammonium 
chloride  (E.  and  0.  Wedekind  and 
Paschke),  a.,  i,  335. 

Phenylbenzylsemicarbazide  and  its 
diacetyl  derivative  (Milrath),  A.,  i, 
581. 

as-Phenylbenzylsemicarbazide  and  its 
diacetyl  derivative  (Michaelis),  A., 
i,  471  ;  (Milrath),  A.,  i,  581. 

a-Phenyl-jS-benzylsuccinic  acid  and  its 
silver  salt  (Avery  and  Upson),  A.,  i, 
343. 

Phenylbenzylsulphone,  ;o-nitro-  (Fromm 
and  Wxttmann),  A.,  i,  632. 

.s-Phenylrfibromo-o-hydroxybenzylhydr- 
azine  and  its  acetyl  and  l)enzoyl  deri- 
vatives (AUWKR.S  and  Danneiil),  A., 
i,  459. 

a-Phenylbutane,  7-aniino-,  and  its 
additive  salts  and  benzoyl  derivative 
(Schlenk),  A.,  i,  738. 

5-Plienyl-3-butanone,  ^^-amino-,  and  its 
seniicarbazon(^,   and  ^-nitro-,    sendi- 
carbazone  of  (Mkch),  A.,  i,  655. 
o-nitro-,  oxime  and  semicarbazone   of 
(Mech),  a.,  i,  655. 

7-Phenyl/.sv5butyl  alcohol  and  its  acetate 
and  i)hcnylcarT)amate  (Gukrret),  A., 
i,  163,  635. 
i8Phenyl-;9-??.-butylhydracrylic  acid 
(Sohroeter  and  Buchholz),  A.,  i, 
170. 


jS-Phenyl-w-butyric    acid,   synthesis   of 

and  its  amide  and  anilide  (Eykman), 

A.,  i,  795. 

7-Phenylbutyric    acid,    a-cyano-7-hydr- 

ox}'-,   and  its  lactone  (Bougault), 

A.,  i,  422. 

;3-imino-a-cyano-,  and  its  ethyl  ester 

(Best  and  Thorpe),  P.,  283. 
/3-iodo-7-hydroxy-,    and   0-iodo-ay-di- 
hydroxy-,  lactones  of  (F^ougault), 
A.,  i,  538. 
Phenylbutyric    acids,    a-,   0-,   and  7-, 

synthesis  of  (Eykman),  A.,  i,  23. 
Phenylcarbamic      acid,      calcium     salt 
(Erdmann   and   van   der  Smissen), 
A.,  ii,  588. 
Phenylcarbamic     acid,     o-chlorophenyl 
ester  (Michael  and  Cobb),  A.,  i,  949. 
Phenylcarbamide,  amino-  {a-phenylsemi- 
carhazide),  reactions  of  (Rolla),  A., 
i,  473. 
m-  and  ^J-cyanoamino-  (Pierron),  A., 
i,  925. 
Phenylcarbimide,  reactions  of  (Vallj^e), 
A.,  i,  976. 
formation  of  carbodiphenylimide  from 

(Stolli5),  a.,  i,  415. 
as  reagent  for  detei  mining  the  consti- 
tution   of    merotropic     conipoi;nds 
(Michael  and  Cobb),  A.,  i,  947. 
3-PhenylcarbostyriI    (Hubner),    A.,  i, 

288. 
2-Phenyl7.socarbostyril-4-carboxylic 
acid,  and  its  etliyl  ester  (Dieckmann 
and  Meiser),  A.,  i,  895. 
Phenylcarbylamine    from    nitrobenzene 
and    from    pyrogallol   (Brunner    and 
Vuilleumier),  a.,  i,  878. 
r-Phenylchloroacetic  acid,  resolution  of 
(McKenzie  and  Clough),    T.,    818; 
P.,  91. 
^Pllenylchloroacetic  acid,  displacement 
of     halogen     in,     by    liydroxy-    and 
metlioxy-groups       (McKenzie      and 
(ClougiO.'T.,  811  :  P.,  91. 
Phenylchloro(s< (propyl    alcohol   and  its 
acyl      derivatives      (Fournrau     and 
TiFFENEAU),  A.,  i,  163. 
3-Phenylcinchonic  acid  and  its  deriva- 
tives (IliriiNKi:),  A.,  i,  288. 
;8-Phenylcinnaniic     acid     {fiS-diphenijl- 
acri/lic  acid)  and  its  salts  (RuPE  and 
Busoi.t),  a.,  i,  23. 
Phenylcinnamylene-;)-phenylenediamine 
ami    its    liydiochloridcs    (Mooke    and 
"WooinutincE),  A.,  i,  686. 
a-Phenylcinnamylideneacetic  acid, 

methyl  ester,  reaction  of,  with  organic 
magnesium  comi^tunds  (Reimer  and 
Peynolds),  a.,  i,  988. 
)3-Phenylcoumarin         (Stoermer    and 
F^lDEUin),   A.,  i,  180. 
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Phenyh'socrotonic  acid,  volumetiic  esti- 
mation of  (Bougault),  a.,  i,  983. 
Phenyh'socrotophenone    and   its    oxime 
and    6'-benzoyl   derivative   (Wieland 
and  Stenzl),  A.,  i,  35. 
Phenylcyanamide,    jo-iodo-,      and     the 

carbamide  (Fierron),  A.,  i,  925. 
iV^-Phenyldiacetonitrile  and  its  plienyl- 
hydrazine  derivative,  and  'hi-  and  p- 
chloro-  and  jo-hydroxy-derivatives  (v. 
Meyer  and  Schumacher),  A.,  i,  909. 
9-Phenyldibenzopyronium  and  its  deri- 
vatives (Decker  and  Felser),  A.,  i, 
1003. 
Phenyldibenzylazonium  bromide   (PoN- 

zio  and  Valente),  A.,  i,  458. 
l-Phenyl-2:4-dibenzylidenec'2/t;topentaii- 
3-one    (BoRSCHE  and  Mexz),    A.,    i, 
149. 
/8-Phenyldihydrocampholenic  acid,  syn- 
thesis of  (Eykman),  a.,  i,  23. 
Phenyldihydroisolauronolic    acid,    syn- 
thesis of  (Eykman),  A.,  i,  23. 
2-Phenyldihydronaplitliatriazine, 

imino-,    hydrochloride  of   (Pierron), 
A.,  i,  926. 
Phenyldimethyl-Jt-butylammonium 

iodide,  ^-bromo-  (Eyeratt),  T.,  1233. 
Phenyldimethylcarbinol,   amino-    (Rie- 

del),  a.,  i,  251. 
Phenyldimethylcyanometliylammonium 

iodide  (v.  Braun),  A.,  i,  628. 
4-Phenyl-l:l-dimetliylc//t7oliexane-2:6- 
dione  and  its  dioxime  and  diphenyl- 
hydrazone,    and   its   3:5-dicarboxylic 
acid,    ethyl   ester,    and    its   reactions 
(DiECKMANN  and  Krox),  a.,  i,  388. 
3-Pheiiyl-5 : 5  -  dimethylhydantoin 

(Bailey  and  Randolph),  A.,  i,  742. 
and    1 -amino-,    .and    its    benzylidene 
derivative    (Bailey   and   Brooks), 
A.,  i,  842. 
l-Plieiiyl-2:3-dimethyl-5-pyrazolone. 

See  Antipyrine. 
l-Plienyl-3:5-dimethyl-3-tliiopyrazoIone, 
^j-bromo-  (Michaeli.s  and  Stiegler), 
A.,  i,  212. 
s-Phenyldiphenylhydraziiie,  transforma- 
tion of  (DziuRZY.NSKi),  A.,  i,  696. 
o-Phenyleneaceticpropionic  acid  (Moore 

and  Thorpe),  T.,  182  ;  P.,  13. 
Phenylenebisdiacetonitriles,  o-,  m-,  and 
p-  (v.  Meyer  and  Schumacher),  A., 
i,  910. 
o-Phenylenediacetic  acid  and  its  amide 
and   nitrile,    preparation   of    (Moore 
and  Thorpe),  T.,  175. 
Phenylene-l:3-diamine,  2-A-dimh-o- 

(K(')RXER  and  Coxtardi),  A.,  i,  524. 
jij-Phenylenediamine,     condensation    of, 
with  aldcliydes  and  ketones  (RoTHEX- 
FtissEP.),  A.,  i,  52. 

xciv.  ii. 


y?-Phenylenediamine,  sulphurous  acid 
couipouud  of  (Socii'm?;  anonyme 
jjEs   Plaques  et  Papiers  photo- 

GRAPHIQUES,    a.     LuMlkRE    ET    .SE3 

FiLs),  A.,  i,  977. 
niti'ates  (Schall),  A.,  i,  289. 
1 :2-Plienylenediazo-oxide,       4-chloro-5- 
nitro-    (Farbkxfaurikex    vorm.    F. 
Bayer  &  Co.),  A.,  i,  230. 
?«-Phenylenedicyanamide      (Pierron;, 

A.,  i,  925. 
7«-Phenylenedimetliyldiamine.    See  1:3- 

Diniethylanunobenzene. 
o-Phenyleneguanidine     and    its     benz- 
oyl derivative  (Pierron),  A.,  i,  920. 
Plienyleneoxamide   (Motylowski),    A., 

i,  371  ;  (Hixsbei;(;),  A.,  i,  694. 
m-Phenylenetetramethyldiamine,      new 
derivatives    of    (Sachs    and  Appen- 
zeller),  a.,  i,  227. 
Phenylethenylamino-oxime,       hydroxy- 

(CoNDUCHii;),  A.,  i,  155. 
Phenylethylaniinoacetonitrile,^-bromo-, 
and  its  platinichloride  and  methiodide 
(v.  Braun),  A.,  i,  626. 
Phenylethylene  amyliodohydrin,  ethyl- 
iodohydrin,     glycol      o-methyl     and 
&)-ethyl    ethers    of,    iodohydrin,    and 
methyliodohydrin  (Tiffeneau),  A.,  i, 
19. 
l-Phenyl-3-etliylc2/6'Zoliexadieiie  (Blaise 

and  Maire),  A.,  i,  391. 
4-Phenyl-l-etliylc7/(;/ohexane-2:6-dione- 
3:5-dicarboxylic      acid,    ethyl     ester 
(DiECKMANN     and     Kron),     a.,     i, 
389. 
Phenylethylidenepliospliamic    chloride, 
o-chloro-;8-bromo-     (Steinkopf     and 
Benedek),  a.,  i,  963. 
o-Phenylethyl-methyl-       and       -ethyl- 
amines,      and     their     hydrochlorides 
(BuscH     and     Leefhelm),     A.,     i, 
153. 
3-Phenyl-l-ethyk'2/c''o-pentadiene      and 
-pentane  (Borsche  and  Mexz),  A.,  i, 
149. 
Phenylethylpiperidinium    bromide     (v. 

Braux),  a.,  i,  678. 
l-Phenyl-3-ethylpyrazoline(MAiRE),A., 

i,  291. 
Phenylethylc^/thiobiuret    (Fromm    and 

Baumhauer),  a.,  i,  702. 
Phenylethylthiuret,  action  of  aromatic 
amines  and  hyilrazines  on  (Fromm  and 
Baumhauer),  a.,  i,  702. 
Phenylfluorone    and    amino-,    iV-acetyl 
derivative    of,   and   hydroxy-  (Kehr- 
MAXN  and  Dexgler),  A.,  i,  1002. 
Phenylfurazan,  hydroxy-  (Wieland  and 

Semper),  A.,  i,  109. 
Phenylglycine  and  /(-hydroxy-   (HiNS- 
BEK(.),  A.,  i,  453. 

93 
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Phenylglycine,  etliyl  ester,  preparation 

of  (Georges  Imbert  &  Consortium 

FUR  Elektrochemische  Industrie), 

A.,  i,  625. 
Phenylglycine,  bromo-  and  chloro-com- 
poiuids,      and      their       derivatives 
(ScHWALBE,ScHULZ,and  Jochheim), 
A.,  i,  974. 

7/1-  and  j9- nitre-,  and  their  7n-  and  ^- 
uitroanilides    (Borsche     and    TiT- 
singh),  a.,  i,  104. 
Phenylglycine  anhydride  (Leuchs  and 

Geiger),  a.,  i,  541. 
Phenylglycollic     acid,     glucinum    salt 

(Glasmann    and    Novicky),    A.,    i, 

121. 
/3-Phenylglycylglycylglycine-A^-carb- 

oxylic  acid  and  its  lactone,  and  their 

esters  (Leuchs  and  La  Forge),  A.,  i, 

724. 
Phenyglyoxime,  3:4-rfihydroxy-,       pre- 

j)aratiou  of  (Chemische  Fabrik  auf 

Aktien  vorm.  E.   Schering),  A.,  i, 

657. 
Phenyl  group,  Tiffeueau's  wandering  of 

the  (Hoerixg),  a.,  i,  497,  895. 
Phenylguanido-^-tolyl-i|'-benzylthio- 

carbamide  (Fromm  and  Weller),  A., 

i,  701. 
Phenylguanido-;:'-tolylthiocarbamide 

and  its    acetyl     derivative     and     its 

anhydro-compound,        and         amino- 

(Fromm  and  Weller),  A.,  i,  701. 
9-Phenylhexahydroanthracene       (God- 

CHor),  A.,  i,  16. 
l-Phenyk!/Ci'oliexane-3:4-pyrazolone-5- 

acetic  acid,  methyl  ester  (Meerweix), 

A.,  i,  546. 
l-Phenylc7/cZohexan-3-one-5-acetic    acid 

and  its  methyl  ester,  salts,  and  phenyl- 

hydrazone(MEEK\vEiN),  A.,  i,  546. 
l-Phenylf2/rZohexaii-3-one-4-carboxylic- 

5-acetic  acid,   methyl   ester    and    its 

phenylhydrazone  (Meerweix),  A.,  i, 

546. 
e-Phenyl-A^-hexenoic      acid,    /3-iodo-7- 

hydroxy-     and  /3-iodo-a7-(^d'hydroxy-, 

lactones  of  (1)0UG.\i;lt),  A.,  i,  538. 
Phenylhexoic  acids,  )3-  and  7-,  .syntliesis 

of  (KyivMan),  a.,  i,  23. 
l-Phenyl-3 -cT/r/ohexyl-S-pyrazolone 

(Waul  and  Mever),  A.,  i,  891. 
Phenylhydrazine,      molting      point    of 
(Kis(.!hkh),  a.,  i,    105. 

oxidittion  of,  by  Caro's  acid  (Cain), 
P.,  76. 

action  of,  on  dibromopyrotartaric  acid 
(Fighter,  Guggenheim,  and 
Brasch),  a.,  i,  105. 

action  of  halogens  and  liydrogen 
haloids  on  (Lockemann  and  Weini- 
GER),  a.,  i,  916. 


Phenylhydrazine,     reactions    of,    -with 
metallic  cyanides  and  salts  (Struth- 
ERS),  P.,  179. 
action  of  nitrous  esters  on,  in  alkaline 
solution    (Stolli5),      A.,     i,    917  ; 
(Thiele),  A.,i,  927.  , 
picrate  (Vignon  and  EviEUx),  A.,  ii, 
665. 
Phenylhydrazine,  nitro-derivatives,  con- 
densation    of,    with    quinones  and 
fjuinoneoximes  of  the  benzene  series 
(Borsche),  A.,  i,  66. 
^j-nitro-,  use  of,   in   the  identification 
of  aliphatic  aldehydes  and    ketones 
(Dakin),  a.,  ii,  234. 
2:4-f?mitro-,      action      of      hydrazine 
hydrate  on  (Curtius  and  Mayer), 
A.,  i,  53. 
2-Phenylhydrazinodiethylbarbituric 
acid.  See     Diethylmalonylphenyl- 

aminoguanidine. 
5-Phenylhydrazino-l-phenyltriazole,    3- 
thiol-  (Fkomm  and  Baumhauer),  A., 
i,  702. 
Phenylhydrazonemesoxalylbishydr- 
azonebenzeneazoacetoacetic  acid, ethyl 
ester  (Bulow),  A.,  i,  254. 
Phenylhydrazones,  reduction  of,  in  alkal- 
ine solution  (Schlenk),  A.,  i,  737. 
Phenylhydrotiglic    acid,     synthesis    of 

(Eykman),  a.,  i,  795. 
2-Phenyliminodiethylbarbituric      acid. 

See  Diethyl malonylphenylguanidine. 
Phenyliminoketo-.  See  Ketopheuylimino-. 
Phenyliminoquinone.      See   Benzoquin- 

oneanil. 
Phenylindoxazen,     crvstallography     of 

(Jaegei;),  a.,  i,  98S" 
Phenylindoxazen,  5-nitro-  ("Willgerodt 

and  Gartner),  A.,  i,  877. 
Phenylmalononitrile   and  its    reactions 

(Hesslkr),  a.,  i,  182. 
o-Phenylmeconine        (Mermod         and 

Simon  is),  A.,  i,  343. 
Phenylmethanebisnitrophenylsulphone, 
nitro-  (Fromm  and  Wittm.\nn),  A.,  i, 
632. 
6-Phenyl-4-;)-inethoxyphenyI-2-;>tolyl- 
pyridine,    3-cyano-    (v.    Meyer    and 
llIMSCHKK^,  A.,  i,  912. 
)3-Phenyl-a-methylacrylic  acid,  o-hydr- 
oxy-,      ethyl    ester     (SroERMER    and 
FiiiDiauci),  A.,  i,  181. 
Phenylniethylaminoacetonitrile,  p- 

brunio-    (v.    Braun),    A.,    i,    625, 
628. 
;i;-iodo-  (v.  Braun),  A.,  i,  628. 
Phenylmethylaminocarbinol,(//hydroxy- 
(Kakiuvkkkk  V(irm.        Mkister, 

I>ucn's,  &  l?Ri'NiN(;),  A.,  i,  418. 
Phenylmethyl/.s'''amylcarbinol,  synthesis 
of  (Schorigin),  a.,  i,  867. 
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i-Phenyl-2-methylbenziminazole,  4:7- 
(rmitro-6-l)ydroxy-,  and  its  acetyl  de- 
rivative and  methyl  ether,  and  its  o-, 
in-,  and  ^j-chloro-,  and  ^j-nitro-deiiva- 
tives,  and  salts  of  the  jo-nitro-com- 
pound  (Meldola  and  Hay),  T., 
1671. 

l-Plienyl-6-methylbenzotriazole 
(BouscHE,  WiTTE,  and  Ijothe),  A.,  i, 
367. 

Phenylmetliyl-m-butylallylaminoiiium 
salts  and  ji^-bromo-,  optical  activity  of 
(EvERATT),  T.,  1227  ;  P.,  148. 

o-Phenyl-a-methylbutyric  acid,  syn- 
thesis of  (Eykman),  a.,  i,  79.'). 

o-Phenyl-jS-methylbutyric  acid,  synthesis 
of,  and  its  amide  and  anilide  (Eyk- 
man), A.,  i,  795. 

yS-Phenyl-a-metbylcoumarin  (Stoermer 
and  Frideiuci),  A.,  i,  181. 

Phenylmethylcyanometliylethylanimoii- 
ium  iodide  (v.  Braun),  A.,  i, 
628. 

6-Phenyl-3-nietliyl-4:5-diliydropyrid- 
azine-4-carboxylic    acid,    ethyl    ester 
(BtJLOW     and     Filchner),     A.,     i, 
579. 

6-Phenyl-4-^'-metliylenedioxyplienyl-2- 
methylpyridine,    -S-cyauo-   (v.  Meyer 
and  Irmscher),  A.,  i,  911. 

6-Plieiiyl-4-metliylenedioxyphenyl-2-^j- 
tolylpyridine,    3-cyano-    (v.    Meyer 
and  Irmscher),  A.,  i,  912. 

Phenylmethyl-etliyl-,  -n-  and  -isu- 
propyl-,  -/iobutyl-,  and  -/soamyl-allyl- 
ammonium  salts,  jj-bromo-,  effect  of 
constitution  on  the  rotatory  power  of 
(Jones  and  Hill),  T.,  295^;  P.,  28. 

Phenylmethylethylmethane,  di-p-h.yi\\-- 
oxy-,  and  its  diaeyl  derivatives,  and  the 
action  of  bromine  on  (Zixcke  and 
Goldemaxn),  a.,  i,  780. 

Phenylmethylglyoxime,  4:4-c?/liydroxy-, 
preparation  of  (Chemische  Fabrik 
AUF  Aktien  vorm.  E.  Schering),  a., 
i,  657. 

Phenylmethylmalononitrile    (Hessler), 

A.,  i,  182. 
l-Phenyl-3-metliyl-4-methylurethano-5- 
pyrazolone  and  its  methyl  carbonate 
and  -5-pyrazolonylacetic  acid,  methyl 
ester  (Farbwerke  vorm.  Meister, 
Lucius,  &  Brunixg),  A.,  i,  472. 
3-Phenyl-l-metliylc2/e^opentadiene  (Bor- 

SCHE  and  Menz),  A.,  i,  149. 
o-Plienyl-7-methylpentane.     See  Hexyl- 

benzene,  active. 
3-Phenyl  - 1  -methyk^/^'^opentane      (  Bok- 
scHE  and    Menz),  A.,  i,   149;   (Gus- 
tavson),  a.,  i,  328. 
Phenylmethylpiperidinium  bromide  (v. 
Braun),  A.,  i,  678. 


l-Plienyl-5-inetliylpyrazole,  3-chloro-m- 
amino-,     S-cldoio-p-liromo-,     and     3- 
chloro-7/i-uitro-,  and  tlieir  derivatives 
(MiCHAELis    and    Stieoi.er),    A.,    i, 
211. 
l-Phenyl-3-methylpyrazole-5-oxyacetic 
acid,  4-amino-,  eso-anhydride  of,  and 
its  iV-methyl  <lerivative  (Farhwerke 
VORM.  Meister,  Lucius,  &  Bri-xino), 
A.,  i,  472. 
l-Phenyl-3-metliylpyrazole-5-8ulphomc 
acid  and  its  salts,  amide,  anilide,  and 
chloride,  and  4-biomo-  (Michaelis  and 
Paxder),  a.  ,  i,  689. 
l-Plienyl-3-metliylpyrazoline     (Maire), 

A.,  i,  291. 
l-Phenyl-3-methylpyrazolone,      5-thio-, 
and  its   derivatives   (Michaelis   and 
Pander),  A.,  i,  689. 
l-Plienyl-5-methyl-3-pyrazoIone,         p- 
bromo-,  and  its  diazo-chloride  and  4- 
amino-,  4-bromo-,  4-chloro-,  4-iodo-, 
4-niti'o-,     and    4-nitroso-derivatives 
and    their   derivatives   (Michaelis 
and  Stiegler),  A.,  i,  210. 
?/i-nitro-,  and  its  4-bromo-,  4-chloro-, 
and    4-iodo-derivatives  (Michaelis 
and  Stiegler),  A.,  i,  212. 
l-Plieiiyl-3-metliyl-5-pyrazolonylacetic 
acid,    4-amino-    (Farbwerke    vorm. 
Meister,  Lucius,  &  Bruxing),  A.,  i, 
472. 
2-Plienyl-6-methyI-4-pyridone    and    its 
salts    (PtUHEMAXN),    T.,     1284;     P., 
178. 
2-PlienyI-6-nietliyl-4-pyridone,   3-cyano- 
(v.   Meyer  and    Irmscheii),    A.,    i, 
911. 
l-Phenyl-6-methyl-2-pyridone-3:5-di- 
carboxylic    acid    and    its   silver  salt 
(Simonsen),  T.,  1032. 
2-Plienyl-6-metliyl-4-pyrone      and      its 
platinichloride  (Ruhemanx),  T.,  433; 
P.,  52. 
3-Plienyl-l-methyl-2-quinolone      (Hub- 

xek),  a.,  i,  288. 
Phenylmethylthiuret,  action  of  aromatic 
amines  and  hydrazines  on  (Fkomm  and 
Bavmhauer)",  a.,  i,  702. 
l-Phenyl-5-iiietliyltriazole-4carboxylic 
acid  (v.   Meyer  and  Schumacher), 
A.,  i,  912. 
l-Phenyl-4-methylurazole,  tautomerism 
of  salts  of  (Agree,  Johnson,  Bruxel, 
Shadixger,  and  Nirdlinger),  A.,  i, 
920. 
l-Phenylnaphthalene,   2:o-rfVamino- 

(Bucherer  and  Seyde),  A.,  i,  455. 
l-PlienyIiiaplithaIene-2:3-dicarboxylic 
acid,   constitution   of  (Michael  and 
Bucher),  A.,  i,  89  ;  (Buchkr),  A.,  i, 
791. 
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Phenylnaphthaphenazonium,  2-hydi- 
oxy-,  and  its  hydroxide  and  salts,  and 
acetyl  derivative  of  the  hydroxide 
(Kehrmann  and  Schwarzexbach), 
A.,  i,  297. 

Phenylmnaphthaphenazonium,  6-hydr- 
oxy-,  and  its  salts  (Kehkmann  and 
Bjiunel),  a.,  i,  r)79. 

2-Plieiiyl-;3-naplithaquinoline-3:4di- 
oarboxylimide  (Simon  and  Mauguin), 
A.,  i,  296. 

Phenylnaphthaquinoxalines,  synthesis 
of  (FiscHEK  and  RomeiO,  A.,  i,  694. 

Phenylnaphthaquinoxalines,  '2-  and  3-, 
and  their  o-carboxylic  acids  (FiscuEii 
and  .Schixdler),  A.,  i,  221  ;  (Fischer 
and  RuMEii),  A.,  i,  695. 

2-PIieiiylnaplithatriazine,  imino-,  and 
its  additive  salts  (Pierrox),  A.,  i,  926. 

2-Phenyl-a-naphtliiminazole-8-sulphoiiic 
acid,  •irt-amino-6-hydroxy-  and  ;H-nitro- 
6-hydroxy-,  and  -7-sulphonic  acid,  p- 
amino-9-hydroxy-      (Aktien-Gesell- 

SCHAFT     FiJR    ANILIN-FABRIKATION), 

A.,  i,  469. 
2-Phenyl-a-naphthol  and  its  methyl  and 

acetyl    derivatives    (Decker),    A.,    i, 

806. 
t-Plienyl-(/-a-naphthylcarbamide,      a- 

hydroxy-  (Scheiiier  and  Begkmann), 

A.,  i,  72.''). 
Phenylnaphthylcarbinol  and  its  benzoyl 

derivative  (Perrier  and  Caille),  A., 

i,  656. 
Phenyl-o-naphthylcarbinol  and  its  benz- 
oyl iL-rivativo  (Caille),  A.,  i,  800. 
Phenyl  a-naphtbyl  ketone  and  its  oxime 

and  phenyjhydrazone  (Caille),  A.,  i, 

800. 
Phenyl  yS-naphthyl  ketone  and  its  oxime, 

lihenylhydrazoiie,    and    scmicarbazone 

(Pkrrikr  and  Caili,i?),  A.,  i,  656. 
Phenyl-a-naphthylmethyl-acetyl-       and 

-benzoyl-acetones   and  -benzoylacetic 

acid,  ftliyl  ester  (Fossk),  A.,  i,  86. 
5-Phenyl-l-/8-naphthyl-3-methylpyraz- 

ole,  7'-hydruxy-   (Franzen  and  Dei- 

1!El),  a.,  i,  832. 
^)-Phenyl-a-naphthylmethyltriphenyl- 

methyl   cliloridc    (T.sc'hit.sciiii!A]!In), 

A.,  i,  872. 
t-Phenylrt-a-naphthylthiocarbamide,  n- 

hyilroxy-  (Suueiiieu  and  Becrmann), 

A.,  i,  725. 
Phenyl-3-naphtliyltliiosemicarbazide, 

7'-hydioxy-  (Franzen  and   Dkiukl), 

A.,  i,  832. 
Phenylnitramic   acid,  /r/nitro-,  sodium 

salt  (Witt  and  Wirri.;),  A.,  i,  875. 
Phenylnitroethenylamino -oxime  and  its 

liydrochloridc  and  copper  .salt  (Stkin- 

KOPK  and  Uenedek),  A.,  i,  1012. 


Phenylnitromethane.      See  Toluene,  a- 

nitro-. 
Phenylisonitromethane.      See    Toluene, 

co-isonitro-. 
Phenylrfinitromethane.       See    Toluene, 

w-dinitro-. 
Phenyl-2:4c^mitro-l-naphthylamine 

(Ullmann),  a.,  i,  627. 
Phenyl-2:6-rfmitro-7>tolylamine      (Ull- 
mann and  Nadai),  A.,  i,  526. 
Phenyl-4-nitro-2-tolyliodonium        salts 

(WiLLGERODT  and  Kok),  a.,  i,  620. 
Phenyl /sooxazolone  and  its  condensation 

with  aromatic  aldehydes  (Wahl  and 

Meyer),  A.,  i,  368. 
l-Phenylc!/c^opentane      and      3-bromo- 

(Borsche  and  Menz),  A.,  i,  149. 
l-Phenylc2/cZopentane-3-carboxylic  acid 

and  its  salts  (Borsche  and  Menz),  A., 

i,  149. 
Phenylc/yo'/opentane  group,  investigation 

of  the  (Borsche,  Menz,  and  Fels), 

A.,  i,  147. 
l-Phenylp?/('/opentan-3-ol  and  its  acetate 

and    phenylurethane    (Borsche    and 

Menz),  A.,  i,  149. 
l-Phenylt'2/c^pentan-3-one  and  its  semi- 

carbazone  (Borsche  and  Menz),  A.,  i, 

149. 
Phenyln/c/opentene,       preparation       of 

(Borsche  and  Menz),  A.,  i,  149. 
l-Phenyl-A^-c7/cZopenten-3-one,    prepara- 
tion and  derivatives  of  (Borsche  and 

Menz),  A.,  i,  148. 
4-Phenylc/A''t)pentylidene-l-phenyk7/cZo- 

pentan-3-one   (Borsche  and    Menz), 

A.,  i,  149. 
Phenylphenanthraphenazonium      salts, 

hydroxy-  (Ullmanx  and  Fukui),  A., 

i,  298.  ' 
Phenylphenazonium,       3-amino-2-hydr- 

oxy-,  and  its  diacotyl  din'ivative,  and 

2-hydroxy-,    and    their  salts   (Kehr- 
mann and    ScmvARZENBACii),  A.,  i, 

297. 
/S'-Phenylphenazotliionium,     derivatives 
of(SMiLEs  and  HiLUlTCii),  T.,  145, 
1687  ;  P.,  199. 

hydroxide  and  .salts,  a-  and  j8-3:9-(/i- 
nitrohydro.\y-  (Smiles  and  HiL- 
DITCH),  T.,  1692. 

/.v(((Z/nitrohydroxy-,  and  its  hydroxide 
and  sails  (Smiles  and  Hiluitch), 
T.,  1697. 
PhenyI-;(-phenylenediamine,  bases  formed 
liy  condensing,  witli  aromatic  alde- 
liydc-;,  hydroehloridesof  (MoouE  and 
WdODiiiMixjE),  A.,  i,  686. 

and  2-  and  A-iiiouo-,  2-A-di-,  and 
2:l:6-//v-7iitro-,  and  their  diazo- 
derivatives  {.Moi;(;an  and  MiCKLE- 
■niw  Air),  T.,  608  :  l\,  48. 
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Phenyl  phenylethyl  ketone,  o;)-(^iliyclr- 

oxy-      i^'  -A'  -dUiydiv.ri/kydrochalkone), 

and    its    methyl    etlicis    and     oxime 

(Bargellini  and  Marantomo),  A., 

i,  801. 
Phenylphthalazone,       3:5:6-i!?7'biomo-4- 

hydroxy-,    and    its    acetyl   derivative 

(ZiNCKE  and  Buff),  A.,  i,  645. 
S-Phenylphthalazone-l-carboxylic  acid, 

ethyl  ester  (Dipxkmaxn  and  Mei.ser), 

A.,  i,  895. 
Phenylplitlialideanilide  (Meyer),  A.,  i, 

25. 
)3-Plienylpimelic-5-acetic    acid    and   its 

methyl  ester  (Meerwein),  A.,  i,  545. 
Phenylpiperidine,    o;)-f/tnitro-,    prepara- 
tion and  reduction  ^Spiegel  and 
Kaufmann),  a.,  i,  293. 
action     of    hydrazine    hydrate    on 
(Spiegel),  A.,  i,  363. 
2-Plienylpiperidine  and  its  additive  salts 

(Gabriel),  A.,  i,  649. 
iV-Phenylpiperidone,      4-nitro-2-amino-, 

iV(2)-benzoyl   derivative   of   (Si'IEGel 

and  Kaufmann),  A.,  i,  293. 
Phenylpiperonylidene-iJ-phenylenedi- 

amine  (Moore and  Woodukidge),  A., 

i,  686. 
7-Plienylpropane,  ;3-imino-a-cyano-,  pre- 
paration   of,    and    fonnatiou   of  1:3- 

naphthylenediamine  from    (Best  and 

Thorpe),  P.,  283. 
o-Phenylpropane-a77-trimalonic        acid 

and    its    esters    (Meerwein),    A.,    i, 

545. 
Phenylpropiolic   acid,    alkaloidal    salts, 

and  their  optical  activity  (Hilditch), 

T.,  703  ;  P.,  61. 
Phenylpropiolic      acid,      bornyl      and 
menthyl  esters,  optical  properties  of 
(Hilditch),  T.,  1. 

ethyl     ester,     condensation   of,    with 

ketones (RunEMANN),T., 431;  P.,  52. 

yS-Phenylpropionic  acid  (hydrocimiauiic 

acid),    velocity     of    esterification     of 

(Kailan),  a.,  ii,  27. 
jS-Phenylpropionic  acid,  alkaloidal  salts, 

and  their  optical  activity  (Hilditch), 

T.,  702;  P.,  61. 
;3-Phenylpropionic    acid,     bornyl     and 

menthyl  esters,  optical   properties   of 

(Hilditch),  T.,  1. 
j8-Phenylpropionylglycine,  synthesis  and 

degradation  products  of  (Dakin),  A., 

ii,  720. 
o-Phenylpropylamine  and  its  derivatives 

(BuscH  and  Leefhelm),  A.,  i,  152. 
)3-Phenylpropylene  oyS-oxide    (Riedel), 

A.,  i,  957. 
/3-Pllenyl-/3-7^-propylllydracylic  acid  and 

its  silver  salt  (Schroeter  and  BucH- 

holz),  a.,  i,  170. 


ct-Phenylpropyl-methyl-  and  -ethyl- 
amines  and  their  hydroclilorides 
(BrscH  and  Leefhelm),  A.,  i,  153. 

;8-Phenyl/Ar;propylnitrophenylsulphone 
(Fromm  and  Wittmann),  A.,  i,  632. 

)3-Phenyl-a-/wpropylpropionic  acid,  /3- 
cyano-  (Aveiiy  and  Ui'so.n),  A.,  i,  343. 

l-Phenyl-3-propylpyra2oline  (Maire), 
A.,  i,  291. 

jS-Phenyl-a-zwpropylsuccinic  acid 

(Avery  and  UrsoN),  A.,  i,  343. 

2-Phenylpyriinidiiie,  5-bromo-4:6-rft- 
hydroxy-,  and  its  acetates,  and  4:6-rfj- 
hydroxy-  (Pinner),  A.,  i,  1017. 

4-Phenylpyrimidine,  2-cyanoannno-6- 
hydroxy-  (Pohl),  A.,  i,  577. 

2-Phenylpyrrolidine  and  its  additive 
salts  (Gabriel  and  Colman),  A.,  i, 
275. 

2-Phenylpyrroline  (Gabriel  and  Col- 
man), A.,  i,  275. 

3-Phenylquiiioline  derivatives  (HiJB- 
ner),  a.,  i,  288. 

Phenyl  7-quinolyl  ketone.  See  4- 
Quinolyl  phenyl  ketone. 

Phenylquinoxaline,  synthesis  of  (Fisch- 
er and  Romer),  A.,  i,  694. 

Phenylsalicylidene-j^-phenylenedi- 
amine,  hydrochlorides  of  (Moore  and 
Woodbkidge),  a.,  i,  686. 

Phenylsemicarbazide,  conditions  of 
formation  of  (Milrath),  A.,  i,  572. 

a-Phenylsemicarbazide.  See  Phenyl- 
carbamide,  amino-. 

Phenyl  styryl  ketone,  op-dihydroxy- 
[2'  -A'  -dtihydroxijchalkone)  (Bargel- 
lini and  Marantonio),  A.,  i,  801. 

Phenylsuccinic  acid,  amide  acids  of 
(Ansghutz  and  Walter),  A.,  i, 
542. 

Phenylsulphonamic  acid,  chloroaniino-, 
sodium  salt  (Seyewetz  and  Noel), 
A.,  i,  409. 

;8-Phenylsulphone-a/3-diphenylpropionic 
acid  (Posnek  and  Baumgarth),  A., 
i,  21. 

y3-Phenylsulphone-/8-phenylpropionic 
acid  and  its  ethyl   ester,  silver   salt, 
amide,  anilide,  and  o'-nitro-derivative 
(Posner  and  Baumgarth),  A.,  i,  21. 

y8-Phenylsulphone-)3-o-,     -m-,     and     -p- 
tolylpropionic     acids     (Posner    and 
Baumgarth),  A.,  i,  22. 
2-Phenyltetrahydropyridine      and      its 
additive  salts  (Gabuiei,),  A.,  i,  649. 

a-Phenyl-a-thienylmethylcarbinol 

(Thomas),  A.,  i,  360. 
Phenylthiocarbamide,  reaction  of,  with 
acid  chlorides  (DixON  and  Taylor), 
T..  20. 
Phenylthiocarbamide,  amino-,  reactions 
of  (Rolla),  A.,  i,  473. 
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Phenylthiocarbimide,  action  of,  ou  ethyl 
malonate  and  on  ethyl  cyanoacetate 
(Ruhemann),  T.,  621  ;  P.,  53. 
PhenylthioglycoUic-o-glyoxalic  acid 
and  its  sodium  salt  and  plienylhydr- 
azone  (Bezdzik,  Friedlander,  and 
Koenigek),  a.,  i,  201. 
Phenylthiolacetic   acid,    preparation   of 

(Kalle  &  Co.),  A.,  i,  605. 
Phenylthiolacetic   acid,  o-  and  ^>-nitro- 
and  2:4-f/mitro-,  preparation  of  (Kalle 
&  Co.),  A.,  i,  940. 
^'-Phenylthionine,    hydroxy-,    and    its 
hydroxide  and  salts  (SMTi.ES  and  HlL- 
ditch),  T.,  1696. 
(S'- Phenyl /sothionine  chloride  and  hydr- 
oxide,  hydroxy-   (Smiles    and    HiL- 
ditch),  T.,  1699. 
Phenyl-jw-tolylamine     and     its     acetyl 
derivative  (Goldberg  and  Sissoeff), 
A.,  i,  17. 
Phenyl -^-tolylamine,      4-uitro-     (Ull- 
mann),  a.,  i,  457. 
2:4:6-^rmitro-  (Ullmank  and  NAdai), 
A.,  i,  526. 
Phenyl-2'-  and  -4'-tolylamines,  4-amino- 
and   4-nitro-,    and    their  2-sulphonic 
acids  (Ullmann  and  Dahmen),  A.,  i, 
976. 
6-Phenyl-2-j!)-tolyl-4-cinnamylpyridine, 
3-cyano-  (v.  Meyer  and  Irmschek), 
A.,  i,  912. 
Phenyl-ji;-tolyldicyanodiamide     (Fromm 

and  Weller),  A.,  i,  701. 
Phenyl-ji)-tolylguanidothiocarbamide 
and   its    hydrochloride   (Fromm   and 
Weller),  A.,  i,  701. 
Phenyl  j7-tolyl  ketone,  o-nitro-  (Kliegl), 

A.,  i,  550. 
Phenyl-j)-tolylmethane,  o-nitro- 

(Kliegl),  a.,  i,  550. 
4-Phenyl-6-;^-tolyl-2-methylpyridine,  3- 
cyano-  (v  Meyer  and  Irmschek),  A., 
i,  911. 
l-Phenyltriazole,     3-(or  5-)thiol-,     and 
its  benzyl   derivative  (Fromm  and 
Baumhauer),  a.,  i,  703. 
3:5-diihio\-,  and  its  oxidation  products 
(Fromm  and  Baumhaiieu),  A.,  i,  703. 
l-Phenyltriazolone,    5-thion-    (Rolla), 

A.,  i,  471. 
4-Phenyl-3:4:5-trimethoxybenzylidene- 
l-methyl-3-pyrazolone    (Maitiiner), 
A.,  i,  729. 
Phenyltrimethylammonium        bromide 
(v.  ]5i!AriN),  A.,  i,  627,  676. 
iodide,  ^^-iodo-  (v.  Braun),  A.,  i,  628. 
7-Phenylvaleric     acid,      synthesis     of 

(Evkman),  a.,  i,  23. 
S  Phenylvaleric  acid,  j8-iodo-7-hydroxy- 
and   7-iodo-5-]iydroxy-,    lactones      of 
(Bouqault),  a.,  i,  538. 


Phenylxanthen,  2:7-fMiydroxy-,  and  its 

acyl   derivatives  and  their  carbinols, 

and  its  ethers  (Meyer  and  Witte),  A. , 

i,  671. 

Phenylxanthylthiocarbamide     (  Fosse)  , 

A.,  i,  41. 
Phenyl-)H-xylyIamine    and    its    acetyl 
derivative  (Goldberg  and  Sissoeff), 
A.,  i,  17. 
Philothion  (de  Rey-Pailhade),  A.,  i, 
72. 
the  enzymic  role  of,  towards  oxygen 
(de  Rey-Pailhade),  A.,  i,  238. 
Phloridzin  diabetes.  See  under  Diabetes. 
Phloroglucide    and     its     bromo-deriva- 
tives    and    their    ethers    and     acetyl 
derivatives  (Herzig  and   Kohn),  A., 
i,  879. 
Phloroglucinol,      r^ibromo-,      trimethyl 
ether  of  (v.  Kostanegki  and  Lampe), 
A.,  i,  87. 
isoPhorone.      See  TrimethylcycZohexen- 

one. 
Phosphate  minerals   from  Elder  Rock, 
Soutli  Australia  (Mawson  and  Cooke), 
A.,  ii,  397. 
Phosphates.     See  under  Phosphorus. 
Phosphatides,  vegetable  (Wintersteik 
and      Hiestand),     A.,      ii,      218; 
(Schulze),  a.,  ii,  977. 
methods  of  preparation  of,  from  plant 
seeds  (Schulze),  A.,  i,  385, 
Phosphoprotein,  reaction  distinguishing 
nucleoprotein     from    (Plisimer     aud 
Scott),  T.,  1699;  P.,  200. 
Phosphoproteins,     distribution     of,     in 
tissues    (Pi.immer    and    Scott),    T., 
1699;  P.,  200. 
Phosphorescence    at    low    temperatures 
(de  Kowalski),  A.,  ii,  79. 
produced  by  canal  rays  (Trowbridge), 
A.,  ii,  246. 
Phosphorescent    spectra.     See    Spectra 

under  Photoeheiiiistry. 
Phosphoric  and  Phosphorous  acids.    See 

under  Phosplioru.s. 
Phosphor-copper,   structure    of  (Hunt- 
ington and  Desch),  A.,  ii,  846. 
Phosphor-tin,  estimation  of  pliospliorus 
in  (Gemmell  and  Archbutt),  A.,  ii, 
629. 
Phosphorus,  the   ultimate   rays   of  (de 
Gi'.amont),  a.,  ii,  645. 
and  some  of  its  comjiounds,   glowing 

(if  (Schahff),  a.,  ii,  373. 
ionisation    b}',    and    phospliorescence 

(L.  and  E.  Bloch),  A.,  ii,  1032. 
atomic  volumes   uf  (Pridkaux),    P., 

214. 
observations  on  tbe   modifications   of 
(Stock   and   Jouannsen),    A.,    ii, 
583. 


INDEX   OF   SUBJECTS. 


1407 


Phosphorus,  essentially  chemical  causes 
of  the  allotropic  trmistormafion  of, 
dissolved  in  oil  of  turpentine  (Col- 
son),  A.,  ii,  273. 
colloidrtl,  formation  of  (Lottermoseh), 

A.,  ii,  1032. 
gaseous,  dispersion  of  (Cuthbertson 

and  Metcalfe),  A.,  ii,  545. 
Hittorfs  (Stock),  A.,  ii,  176,  274. 
crystals  of  (LiNCK  ;  Stock),  A.,  ii, 
176. 
red  (LixcK  and  Moller),  A.,  ii,  487. 
formation  of,  from  white  phosphorus 
(Colson),  a.,  ii,  176. 
red  and    yellow,    non-existence   of  a 
common  solvent  for  (CoLSOx),   A., 
ii,  35. 
yellow,  effect  of  heating,  in  ammonia 

gas  (Llewellyn),  A.,  ii,  103. 
action   of   ammonia   on    (Stock   and 

Johannsen),  a.,  ii,  583 
influence   of,    on   the   system,    iron — 

carbon  (WtJST),  A.,  ii,  287. 
in  certain  foods  (Heubner  and  Reeb), 

A.,  ii,  1052. 
in  the  fat   of  micro-organisms    (Ali- 

laire),  a.,  ii,  123. 
action  of,  on  the  circulation  of  calcium 
in     normal    and    rachitic    children 
(Flamini),  a.,  ii,  406. 
metabolism.     See  under  Metabolism, 
poisoning  by.     See  Poisoning. 
Phosphorus  alloys  with  carbon  and  iron 
(GoERENs   and   Dobbelstein),  A., 
ii,  1042. 
with  copper.     See  Phosphor-copper, 
with  iron  (Gercke),  A.,  ii,  1041. 
with  tin.     See  Phosphor-tin. 
Phosphorus     compounds     with     nickel 
(K0N.STANTIN0FF),  A.,  ii,  855. 
with  silicon,  titanium,  and  zirconium 
(Gewecke),  a.,  ii,  597. 
Phosphorus    amino-compound    in     egg- 
yolk  (MacLean),  a.,  ii,  i'63. 
Phosphorus /^entebromide,  liquid,  specific 
volumes  of  (Prideaux),  P.,  214. 
chloride  and  gold  chloride,  complex, 
derivatives  of  (Levi-Malvano),  A., 
i,  774. 
^c?i<nehloride,    chlorinating  action   of 
(HoERiNoand  Baum),  A.,  i,  527  ; 
(Schmidt),  A.,  i,  654. 
action  of,  on  halogenated  acid  amides 
(Steinkopf,  Benedek,  Grltnupi', 
and  Kirchhoff),  A.,  i,  961. 
action  of,  on  the  methylene  ethers 
of  catechol  derivatives  (Barger), 
T.,  563,  2081  ;  P.,  50,  237. 
reaction  of,    with  phenols  (Auten- 

rieth  and  Geyer),  A.,  i,  156. 
action  of,  on  phenolsulphonic  acids 
Anschutz),  a.,  i,  83. 


Phosphorus     chloronitride,     action     of 

ammonia  on  (Be.ssox  and  Rosset), 

A.,  ii,  583. 
hydride.     See  Hydrogen  phosphide. 
2)e7Uoxii\e  {phosphorir  oxide),  estimation 

of,   by  uranium  (Repiton),  A.,  ii, 

320,  428. 
Phosphoric  acid,  electrical  conductivity 
of  (Phillips),  P.,  2.39. 

quantitative  vaporisation  of,  from 
pho-ph^tes  in  a  current  of  chlor- 
ine and  carbon  tetrachloride  or  of 
carbon  tetiachlori'te  only  (Jan- 
NASCH  and  Jilke),  A.,  ii,  685. 

action  of,  on  silicic  acid  and  silicate 
glass  (HihTXER),  A.,  ii,  838. 

reversion  of,  in  superphosphates 
(Herb.st),  a.,  ii,  374. 

in  barley  (Windisch),  A.,  ii,  528. 

loss  of,  in  the  incineration  of  cereals 
(LE.iviTT  and  Le  Clerc),  A.,  ii, 
428,  531. 

in  soil.     See  under  Soil. 

esterification  of,  by  glycerol  (Pru- 
xier),  a.,  i,  2. 

esters,  preparation  of,  from  phos- 
phoric oxide  and  the  diglycerides 
of  fatty  acids,  and  their  bromo- 
and  iodo-derivatives  (Ulzer  and 
Batik),  A.,  i,  599. 

hfematoxylin  as  an  indicator  in  the 
titration  of  (Lyons),  A.,  ii,  532. 

titration  of,  in  superphosphates 
(KoHx),  A.,  ii,  531,  895. 

detection  of,  in  minerals  (Lidoff), 
A.,  ii,  894. 

estimation  of  (v.  Lorexz),  A.,  ii, 
777  ;  (Fallada),  A.,  ii,  983. 

estimation  of,  volumetrically  (CoB- 
LEXTz  and  May*),  A.,  ii,  428. 

estimation  of,  alkalimetrically,  by 
Neumann's  method  (Grecersen), 
A.,  ii,  64. 

Pemberton's  method  for  the  estima- 
tion of  (Lagers),  A.,  ii,  896. 

estimation  of,  as  phosphomolybdic 
acid  (Christensex),  A.,  ii,  895  ; 
(Rabex),  a.,  ii,  896. 

estimation  of,  by  the  uranium  pro- 
cess (Repitox),  a.,  ii,  320,  428. 

estimation  of,  in  basic  slags  by 
Greta's  method  (Ketxer),  A.,  ii, 
64. 

moditication  of  Petermann's  method 
for  estimating  citrate-soluble,  in 
precipitated  calcium  phosphate 
(Fixgerlixg  and  Grcmbach), 
A.,  ii,  131. 

estimation  of,  in  foods  (Worxer), 
A.,  ii,  732. 

estimation  of,  in  urine  (Fbrkaro), 
A.,  ii,  733. 
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Phosphorus : — 

Phosphoric  acid,  alumina,   and  iron, 
estimation     of,     in     presence     of 
each    other    (Cooksey),    A.,    ii, 
987. 
separation   of,    from    tun<^stic    acid 
(v.  Ivnoup.e),  a.,  ii,  231. 
Phosphates,    acid    (I'arravano    and 
MiELi),  A.,  ii,  837. 
insoluble,    of    raw    bone-meal   and 
natural  raw  rock  phosphate,  solv- 
ent  action    of    soil     bacteria    on 
(Sackett,  Patten,  and  Brown), 
A.,  ii,  415. 
sparingly     soluble,     factors     wliich 
influence  the  manurial  action  of 
(SiiDERBAUM),  A.,  ii,  728. 
and   other    salts    soluble   in   acids, 
qualitative    analysis    of    (Caron 
and  Raquet),  A.,  ii,  630. 
See  also  Mineral  phosphates. 
Polyphosphates  (Parravano  and  Cal- 

cAGNi),  A.,  ii,  838. 
Phosphoric  acids,    molecular  weights 
of,      determined      by     cryoscopy 
(GiRAN),  A.,  ii,  686. 
hydrates  of  (Giran),  A.,  ii,  685. 
Hypophosphoric       acid,       molecular 
weight    and    hydrates    of    (Rosen- 
heim and  Pritze),  A.,  ii,  942. 
Phosphorous     acid,     constitution     of 
(Palazzo      and     Maggiacomo), 
A.,  ii,  488. 
oxidation   of,   by   iodine  (Steele), 
T.,  2203  ;  P.,  193. 
Hypophosphorous  acid,  effect  of  tem- 
perature on  the  maximum   electro- 
lytic  conductivity   of  (Wegelius), 
A.,  ii,  801. 
Superphosphate,    action  of,    on  man- 
golds (Sjollema  and  van  Daalen), 
A.,  ii,  618. 
Superphosphates,    titration    of   phos- 
phoric acid  in  (Kohn),  A.,  ii,  531, 
895. 
Phosphorus    ^r/rhodanide    (DixoN    and 
Taylor),  T.,  2153  ;  P.,  239. 
sulphides,  va[K)r.r  densities  of  (Stock 

and  V.  Bezolu),  A.,  ii,  274. 
pe7it,(iHn\])hidii  (Stock  and  Scharfen- 

DKitf;),  A.,  ii,  274. 
Phosphoryl  bromide  (Berger),  A.,  ii. 
274. 
/rtrhodanide"  (Dixon  and  Taylor), 
T.,  2157  ;  P.,  239. 
Phosphorus  organic  compounds,  absor))- 
tion  and  assimihition  of  (Maufori), 
A.,  ii,  10.52. 
with   gold    (Levi-]\Ialvan()),    A.,    i, 

775. 
witli   nitrogen   and   sulphur  in  vege- 
tables (Stutzer),  a.,  ii,  124. 


Phosphorus,  antimony,  and  arsenic, 
microchemlcal  detection  of  traces  of 
(Sjollema),  A.,  ii,  224. 
the  nitro-molybdate  method  for  the 
detection  of,  in  tissues  (Nasmith 
and  Fidlar),  A.,  ii,  776. 
estimation  of,  in  ash  analysis  (Leavitt 

and  Le  Clerc),  A.,  ii,  428,  531. 
estimation    of,     in    calcium    carbides 

(Hinrichsen),  a.,  ii,  131. 
estimation  of,   in  cast-iron,   iron,  and 

steel  (Chesneau),  A.,  ii,  427. 
estimation  of,  eolorimetrically,  in  steel 

(Misson),  a.,  ii,  732. 
new  method  of  estimating,  in  organic 

compounds  (Bay'),  A.,  ii,  531. 
estimation    of,    in    phosphorised    oils 

(Worner),  a.,  ii,  629. 
estimation  of,   in  phosphor-tin  (Gem- 
MELL  and  Archbutt),  A.,  ii,  629. 
Phosphorus    arsenic    group,     allotropic 
modifications   of  the  elements  of  the 
(Linck),  a.,  ii,  176,  373  ;  (Erdmann), 
A.,  ii,  275. 
Phosphoryl      compounds.      See     under 

Phosphorus. 
Photochemistry  : — 

Photochemistry  (Trautz),  A.,  ii,  339. 
Light,  chemical  action  of  (Ciamician 
and  Silber),  A.,  i,  277)  555  ; 
(Weigert),  a.,  ii,  5,  914  ; 
(Ciamician  ;  Fowler),  A.,  ii, 
914. 
electrochemistry  of  (Bancroft),  A., 

ii,  448,  549,  788. 
a  theory  of  the  catalytic  influence 

of  (Weigert),  A.,  ii,  5. 
action  of,  on  water  of  crystallisation 
(McKee  and  Berkheiser),   A., 
ii,  1003. 
absorption  of,  in  solutions  of  aniline 
colours   from   the   standpoint    of 
optical    resonance    (Kalandek), 
A.,  ii,  139. 
ultra-violet,  reactions  in  (Thiele), 
A.,  ii,  79. 
Sunlight,  catalytic  reactions  of  (Neu- 
berg),  a.,  ii,  915. 
action    of,    on    the    glass    of    old 
mirrors    (Ma.schhaui'I'),    A.,   ii, 
1003. 
tropical,   chemical  action  of  (Fow- 
ler), A.,  ii,  914. 
Photochemical  cyclic  action  (LijTHEU 
and  Plotnikoef),  A.,  ii,  140. 
equilibria    and    catalytic    reactions 

(Vanzetti),  a.,  ii.  915. 

processes,  therniodj-namic  treatment 

of  (Wei(;ekt),  a.,  ii,  748. 

pseudo-reversible     (Lutheu    and 

Plotnikoff),  a.,  ii,  140. 

reactions  (Weigrrt),  A.,  ii.  5,  914. 
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Photochemistry  : — 

Photochemical   reactions,    the  mathe- 
matical   treatment   of,    on    thermo- 
dynamical       and       electrochemical 
basis  (Byk),  A.,  ii,  339. 
Photo-electric  sensitiveness  and  fluor- 
escence of  organic  substances  (Stakk 
and  Stkubing),  A.,  ii,  746. 
Photographic   action    of   metals  and 
hydrogen    peroxide     (Saeland), 
A.,  ii,  789. 
films,  the  silver  hydrogel  in  (Luppo- 
Cramer),     a.,     ii,      841,      945, 
1024. 
image,  reduction  of,  with  persulph- 
ate   and   according  to    Farmer 
(PiXNOw),  A.,  ii,  245. 
latent,  as  a   colloidal    compound 
(LIjfpo-Cramer),  a.,  ii,  378. 
impressions     produced    by    radium 
emanations  (MuNOZ  del  Castillo 
and  DiAZ  de  Eada),  A.,  ii,  749. 
plates,  action  of  potassium  salts  on 

(Levin  and  Ruer),  A.,  ii,  448. 
preparations,  relation  of  absorption 
and  sensitiveness  in  (Lehmaxn), 
A.,  ii,  789. 
Optical     activity    and    unsaturation, 
relation    between    (Hilditch), 
T.,  1,  700,  1388,  1618  ;  P.,  61, 
186,  195. 
of  compounds  having  simple  mole- 
cular    structure      (Pope     and 
Read),  T.,  794  ;  P.,  99. 
of  nitrogen  compounds,  eff'ect  of 
constitution  on  the  (Everatt\ 
T.,  1225  ;  P.,  148. 
antipodes,    physiological   action  of, 
on  higher  organisms  (Bruni),  A., 
ii,  876. 
electric  properties  of  liquid  mixtures 

(Chaudier),  a.,  ii,  788. 
inversion,  Walden's  (McKEXZiEand 
Clough),    T.,    811  ;      P.,     91  ; 
(Fischer  and  Scheiblek),  A.,  i, 
324,  857. 
isomerides   (v.    Ostromisslensky), 
A.,  ii,  913. 
physiological  action  of  (Cushny), 
A.,  ii,  720. 
magneto   phenomena,    use   of    very 
low  temperatures  for  the  study  of 
(Becquerel),  a.,  ii,  ?>. 
properties     and      electron      theory 

(Erfle),  a.,  ii,  77. 
properties  of  liquids,  application  of, 
to  the  study  of  polymerisation 
and  analogous  phenomena  (An- 
drSeff),  a.,  ii,  547. 
of  dissolved  substances,  influence 
of  temperature  on  the  (Ch^ne- 
VEAU),  A.    ii,  77. 


Photochemistry  : — 

Optical  rotatory  power,  determination 

of    (Caldwell    and     Whymper), 

A.,  ii,  817. 
Optically  active  compounds,  relation 
between  rotatory  power  and  chemi- 
cal constitution  of  (CiiARDix  and 
Sikorsky),  A.,  ii,  470;  (Char- 
din),  A.,  ii,  548,  912. 

influence  of  solvents  on  the  rotation 
of  (Patterson  and  Thomson), 
T.,  355;  (Patterson  and  Mc- 
Donald), T.,  936  ;  P.,  125; 
(Patterson),  T.,  1836  ;   P.,  216; 

See  also  Nitrogen  compounds. 
Optically   isomeric   substances,    rela- 
tive rate  of  absorption  of,  from  the 

intestine  (Dakin),  A.,  ii.  710. 
Radiation  from  drying  oils  (Schmidt), 
A.,  ii,  796. 

from  radioactive  substances,  dis- 
tribution of  the  (Greinacher), 
A.,  ii,  551  ;  (Schmidt),  A.,  ii, 
791. 

metallic,  so-called  (Saeland),  A., 
ii,  789. 

penetrating  (Strong),  A.,  ii,  142. 

of  the  Hefner  lamp  and  of  osmium 
(Leder),  a.,  ii,  5. 
Radiations,  invisible,  from  the  explos- 
ive discharge  in  air  (Schixcaglia), 

A.,  ii,  796. 
Bays,  chemical  changes  produced  by 
diff'erent  kinds  of  (Neuberg),  A., 
ii,  915. 

positive,  nature  of  the  (Wien),  A., 
ii,  1006. 

ultimate,  of  the  metalloids  (de  Gra- 
mont),  a.,  ii,  645. 

ultra-violet,  detection  of  (Schall), 
a.,  ii,  139. 
a-Rays,  range  of  activity  and  absorp- 
tion of  (Asghkinass),  A.,  ii,  920. 

ionisation  due  to  (Moulin),  A.,  ii, 
921. 

retardation  of,  by  metal  foils,  and 

its   variation   with   the   speed  of 

the  a-particles  (Taylor),  A.,  ii, 

793. 

o-Particle,  charge  and  nature  of  the 

(Rutherford  and  Grioeu),  A.,  ii, 

794. 
o-Particles  from   radioactive    matter, 

method  of  counting  the  number  of 

(Rutherford  and  Geiger),  A.,  ii, 

555. 
/8-Rays,     quality    of    the     secondary 
ionisation    due    to    (Bragg   and 
Madsen),  a.,  ii,  921. 

of  radioactive  elements,  absorption 
of  (Hahn  and  Meitner),  A.,  ii, 
452. 
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Photochemistry  : — 

j3-Rays  from   uranium,  scattering  of, 
by   matter    (Crowther),   A.,    ii, 
247. 
secondary  (McClelland),    A.,    ii, 
650. 
Rays,    0-,    /3-,    and   secondary,    from 
radioactive  substances,  changes  in 
velocity   in   an    electric    field    of 
(Eve),  a.,  ii,  555. 
7-Rays,  nature  of  the  (Thomson),  A., 
ii,  751, 
experimental   investigation    of    the 
nature  of  (Bragg  a^.d  Madsen), 
A.,  ii,  556. 
secondary,  due  to  7-rays  of  radium 
6' (Eve),  A.,  ii,  795. 
Anode  rays  (Gehrcke  and  Reichen- 

heim),  a.,  ii,  343. 

Canal  rays,  distribution  of  intensity  in 

the     spectra     of,     in     hydrogen 

(Stark  and  Steubing),  A.,  ii, 

546. 

Doppler  effect  with,  in  the  spectra 

of  oxygen  (Stark),  A.,  ii,  545. 
phosphorescence       produced        by 

(Trowbridge),  A.,  ii,  246. 
volatilisation  produced  by  (Stark), 
A.,  ii,  1007. 
Cathode  rays,   secondary,  from  gases, 

velocity  of  (Thomson),  A.,  ii   751. 
Moser  rays,  so-called  (L^grady),  A., 

ii,  142. 
Rdntgen  rays,   heat  effects  produced 
by,  in  lead  and  zinc  (Bumstead), 
A.,  ii,  342. 
action  of,  on  corundum  (Bordas), 

A.,  ii,  9. 
have,  an  action  on  radioactive  sub- 
stances?   (Guye,  Schidlof,  and 
Kernbaum),  a.,  ii,  142. 
influence  of  pressure   on  ionisation 
produced   in  gases   by   (Rotiiic), 
A.,  ii,  1007. 
Radioactive     changes,     influence     of 
temperature   on   (Engler),    A.,    ii, 
650. 
Radioactive   compounds,    kinetics   of 
the  transformations  of  (Guyk),  A., 
ii,  451. 
Radioactive  emanations,  condensation 
of  (Henriot),  a.,  ii,  651. 
in   air,   amount   of,     from   the   soil 

(Gockel),  a.,  ii,  452. 
absorption  of,  by  charcoal  (Boyle), 
A.,  ii,  1005. 
Radioactive  minerals,    association   of 
helium  and  thorium  in  (Strttt), 
A.,  ii,  144. 
the  lithium  in  (Gleditsch),  A.,  ii, 
!>,  246  ;  (Ramsay  and  Cameron), 
A.,  ii,  247. 


Photochemistry  : — 
Radioactive   substances,    distribution 

of   the    radiation    from    (Grein- 

acher),  a.,  ii,  551  ;  (Schmidt), 

A.,  ii,   791. 
have  X-rays  an  action  on  ?  (Guye, 

Schidlof,  and  Kernbaum),  A., 

ii,  142. 
See    also    Actinium,    Actinium    C, 

Alkali    metals,     Ionium,     Meso- 

tliorium,     Polonium,     Potassium, 

Radio-lead,  Radiothorium, 

Radium,      Thorium,       Uranium, 

Uranium  compounds,  and  Uranyl 

molybdate. 
Radioactivity,    lectures   on    (Marck- 

WALD  ;      Debierne),      a.,      ii, 

550. 
law  of  transformation  in  stages  and 

(Schmidt),  A.,  ii,  550. 
and   helium   in   rare    and   common 

minerals  (Strutt),  A.,  ii,  649. 
in  Australian  minerals  (Mawson  and 

Labv),  a.,  ii,  917. 
atmospheric,    constituents    of  (Da- 

dourian),  A.,  ii,  453. 
excited,  rate  of  decay  of,  from  the 

atmosphere  of  Sydney  (Lusby  and 

Ewing),  a.,  ii,  916. 
of  air  over  the  open  sea  (Runge), 

A.,  ii,  80. 
of  ordinary  metals  and  the  penetrat- 
ing   radiation     from    the     earth 

(McLennan),  A.,  ii,  648. 
of    Roumanian    jietrolcums    (Hur- 

muzescu),  a.,  ii,  453. 
of  the  rocks  in  the  region  traversed 

by    the     line    to    the     Simplon 

(Gallo),  a.,  ii,  917. 
of  sea  w^ater  (Joly),  A.,  ii,  246. 
of  springs.     See  under  Water, 
of  uranium   minerals  (Boltwood), 

A.,  ii,  454. 
of  Vesuvian  cotunnite  (Rossi),  A., 

ii,  9. 
Radiology,  reflections  on  (Reychler), 

A.,  ii,  1003. 
Polarimetric  measurements  with  small 

(piantities  of  lit^uid  (Donau),  A., 

ii,  647. 
study  of  intramolecular  rearrange- 
ment     in     inactive      substances 

(Patterson  .and McMillan),  T., 

1041  ;  P.,   135. 
Dispersion    and    refraction   of  triazo- 

compounds (PniLii"),  T.,  918  ;  P., 

114. 
•;il)n()rmal,       of      melallic     vajwurs 

(ScMiiN),  A.,  ii,  334. 
Refraction  and    dis]H'rsi()u    of  triazo- 
comiiounds     (PniMr),     T.,      918  ; 
P.,  114. 
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Photochemistry  : — 
Molecular   refractions  of  some   carb- 
amidoximes    (Conduche),     A.,     i, 
156. 
Refractive     index     of     mixtures     of 
alcohols  and  water  (Doroscheav- 
SKY  and  Dvokschantschik),  A., 
ii,  241,  785. 
of  alcohol  and  water  mixtures  (DoRO- 
SCHEWSKY      and     Dvoeschant- 
schik),  a.,  ii,   241  ;  (Andkews), 
A.,  ii,  333. 
of  solutions  (Getman  and  Wilson), 
A.,  ii,  1001. 
Eefractive    power    of    diphenylhexa- 
triene  and  allied  hydrocarbons  (Smed- 
LEY),  T.,  372. 
Refractometric  researches  (Eykman), 

A.,  ii,  1. 
Refractometric  studies  of  some  meth- 
ane   derivatives    in    which    two    or 
three  atoms  of  hydrogen  are  replaced 
by   negative  radicles  (Haller  and 
Muller),  a.,  ii,   445,  1001. 
Magnetic  double  refraction  of  organic 
liquids     (Cotton,     Mouton,     and 
Weiss),  A.,  ii,  2. 
Magnetic   rotation   of   the    plane    of 
polarisation,  anomalous,  of  the  rare 
earths  (Eli as).  A.,  ii,  549. 
Rotation  of  the  plane  of  polarisation, 
natural   and   magnetic,    in   crystals 
(VoiGT  and  Honda),  A.,  ii,  912. 
Rotation,     influence    of    temperature 
change  on,  in  solution  (Patter- 
son), T.,  1836;  P.,  216. 
of  optically  active  compounds,  influ- 
ence of  solvents  on  (Patterson 
and  Thomson),  T.,  355;  (Patter- 
son  and   McDonald),  T.,   936  ; 
P.,  125  ;  (Patterson),  T.,  1836  ; 
P.,  216. 
Rotatory  dispersion,  anomalous,  a  case 

of  (Darmois),  a.,  ii,  747. 
Rotatory  polarisation  in  crystals  which 
are  not  enantiomorphoiis  (Sommer- 
feldt),  a.,  ii,  339. 
Rotatory  power  and  chemical  constitu- 
tion, relation  between  (Chardin 
and     S1KOR.SKY),    A.,     ii,    470  ; 
(Chardin),  A.,  ii,  548,  912. 
the  relative  influence  of  hi-,  quadri-, 
and  sexa-valent  sulphur  on  (Hil- 
ditch),  T.,  1618;  P.,  195. 
in  solutions   (Patterson),   A.,    ii, 

77. 

of  amines  of  camphorcarboxylic  acid 
(Minguin),  a.,  ii,  137. 

of  optically  active  ammonium  com- 
pounds, effect  of  constitution  on 
the  (Jones  and  Hill),  T.,  295; 
P.,  28. 


Photochemistry  : — 
Rotatory   power  of    oi>tically    active 
nitrogen  compounds,  efTe(!t  of  con- 
stitution  on   the   (Everatt  and 
Jones),  T.,  1789  ;  P.,  212. 
of  organic  substances  (Dewar  and 
Jones),  A.,  ii,  258. 
Magnetic  rotatory  power,  dispersion 
of,  in  the  neiglibourliood  of  bands 
of  absorption  in  rare  earths  (Bec- 
querel),  a.,  ii,  647. 
Spectra,  wave-length  tables  of  the,  of 
elements  and  compounds  (British 
Association    Reports),   A.,   ii, 
334. 
regularities    in     the     structure     of 

(Stahli),  a.,  ii,  445. 
of    the   discharge   from   a  glowing 
lime  cathode  iu  mercury  vapour 
(Hoktox),  a.,  ii,  745. 
of  the  alkali  metals  (Runge),  A.,  ii, 

78  ;  (Ritz),  a.,  ii,  445. 
of   the  alkali   metals,  the  absolute 
distribution   of  intensity  in   the 
continuous    background    of    the 
(Leder),  a.,  ii,  5. 
of   some   compound    gases   (Gehl- 

hoff),  a.,  ii,  11. 
of  non-dissociated  compounds  (Bec- 

querel),  a.,  ii,  139. 
absorption,  and  chemical  con- 
stitution, relation  between 
(Baly  and  Desch),  T.,  1747  ; 
P.,  173  ;  (Baly and Schaefer), 
T.,  1808  ;  P.,  207  ;  (Baly  and 
Tuck),  T.,  1902;  P.,  223; 
(Baly  and  Marsden),  T., 
2108;  P.,  235;  discussion,  P., 
236 ;  (Baly,  Collie,  and 
Watson),  P.,  268. 
influence  of  temperature  and 
magnetisation  on  selective  (Dr 
Bois  and  Elias),  A.,  ii,  337, 
547. 
influence  of  temperature  changes 
on  the,  of  solid  substances  (Bec- 
querel),  a.,  ii,  78. 
of  the  vapours  of  benzene  and  its 
homologues  at  ditferent  tem- 
peratures and  pressures,  and 
also  of  solutions  of  benzene 
(Hartley),  A.,  ii,  243. 
of  crystals  of  the  rare  earths  and 
the  changes  which  they  under- 
go in  a  magnetic  field  at  the 
temperatures  of  liquefaction  and 
solidification  of  hydrogen  (Bec- 
querel  and  Onnes),  A. ,  ii,  338. 
of  molten  salts,  iTifluence  of  tem- 
perature ami  of  the  state  of 
aggregation  on  (Retschinsky), 
A.,  ii,  910. 
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Photochemistry  : — 

Spectra,  arc,  presence  of  spark  lines  in 
(Fabry    and    Buisson),    A.,    ii, 
334. 
banded,    energetics  and    chemistry 
of  (Stark),  A.,  ii,   138,  545, 
574. 
anomalous   modifications  of  the, 
of  different  compounds  in  the 
magnetic   field   (Dufour),  A., 
ii,  138. 
fluorescence  in  (Stark  and  Steu- 
BiNG ;    Ley    and    v.    Engel- 
hardt),  a.,  ii,  Gil. 
discontinuous  cathode  luminescence, 
of     some     aromatic     compounds 
(Fischer),  A.,  ii,  909. 
dissociation,  quantitative  indications 
furnished  by  (de  Gramont),  A., 
ii,  787. 
emission,    cause    of    the,     of    the 
principal  series  lines  of  the  alkali 
metals  and  the  Doppler  effect  in 
canal-  and   anode-rays  (Freden- 
hagen),  a.,  ii,  79. 
ultra-red    emission,    of    the    alkali 
metals  (Bergmann),  A.,  ii,  242, 
336. 
some  infra-red  (Moll),  A.,  ii,  241, 
infra-red  reflection  (Coblentz),  A., 

ii,  338. 
phosphorescent    (Becquerel),    A., 

ii,  243. 

series,  new  lawof  (Ritz),  A.,  ii,  786. 

spark,  of  solutions,   apparatus   for 

the  production  of  (de  Gramont), 

A.,  ii,  3. 

Spectrum,  the  Swan  (v.  Wesendonk), 

A.,  ii,  241. 
Zeeman  phenomenon  (Lohmann),  A., 

ii,  152. 
Spectral    lines   of   barium,    osmium, 
yttrium,  and  zirconium  in  a  mag- 
netic field,  resolution  of  the  (Moork), 
A.,  ii,  138. 
Spectral  series  and  atomic  decomposi- 
tion (Bkhnoulli),  a.,  ii,  1001. 
Spectroscopic     apparatus,      modified 

(Baxtku),  a.,  ii,  337. 
Spectroscopic    behaviour    of    hydro- 
carbons   with    conjugate    ethylene 
linkings  (]5iiuiil),  A.,  ii,  1002. 
Spectroscopical  investigation  of  iso- 
meric iiitro-compounds  in  the  ultra- 
violet (Hedley),  a.,  i,  382. 
Spectrophotometer,    Kiiiiig,    new    ar- 
rangement of  the,  and  its  applica- 
tion totlu'dotormination  of  clicmical 
cipiilibria  (HiLDEmiANi)),  A.,  ii,  646. 
Spectrum  analysis,  use  of  very   low 
tcniperaturi's  for  (Becqueuel),  A., 
ii,  3. 


Photographic     action,     films,     image, 
plates,  and  preparations.     See  under 
Photochemistry. 
Photomethsemoglobin    (Leers),    A.,    i, 

843. 
"Photo    salts,"   Carey   Lea's,   simplest 
method  of  preparing  (Luppo-Cramer), 
A.,  ii,  691. 
Phototropy  of  the   fulgides   and   other 

substances  (Stobbe),  A.,  ii,  339. 
Phthalacene  and  its  oxide,  structure  of 

(Errera),  a.,  i,  183. 
Phthalacenic  acid, structure  of  (Erreea), 

A.,  i,  184. 
Phthalacone  (Errera),  A.,  i,  184. 
o-Phthalaldehyde,   action  of  Grignard's 
compounds  on  (Nelken  and  SiMONis), 
A.,  i,  348. 
Phthalaldehydo-acid,    <Wbromo-4-hydr- 
oxy-,and  its  methyl  esters  and  methyl 
ether,  and  their  acetyl  derivatives,  and 
anilide   (Zincke  and    Buff),    A.,    i, 
644. 
Phthalamic-^-iodobenzylacetic         acid 

(Wheeler  and  Clapp),  A.,  i,  981. 
Phthalamino-,     See   under   the    parent 

Substance. 
Phthalanil,  4-amino-  (Bogert  and  Ren- 
shaw),  a.,  i,  652. 
3:5:6-<?"'ibromo-4-hydroxy-,     and     its 
salts  and  acetyl  derivative  (Zincke 
and  Buff),  A.,  i,  645. 
Phthalanilic  acid,  <ribromo-4-hydroxy- 

(Zincke  and  Buff),  A.,  i,  645. 
Phthaleins  and  their  salts,  reactions  of 
(Agree),  A.,  i,  423;  (Agree  and 
Slagle),  a.,  i,  653. 
salts,    constitution    of   (Meyer    and 

Marx),  A.,  i,  652. 
constitution  of  the  salts  of  tlic,  and 
the    cause    of    the    colour    in    the 
triphenylmethane    series    (Green), 
P.,  206. 
of  mellitic  and  pyromellitic  acids,  con- 
stitution  of  the  (Silberrad),  P., 
209. 
Phthalic  acid,  nitration  of  (Huisinga), 

A.,  i,  985. 
Phthalic  acid,  glucinium  salt  (Tanatau 

und  KuRovsKi),  A.,  i,  758. 
Phthalic  acid,  4-amino-,  and  its  salts, 
and  the  carbamide  and  aoyl  deriva- 
tives of  the  methyl  ester  (Bogert 
and  Rknshaw),  A.,  i,  652. 
3:5:6-<?-Jbronio-l-liydroxy-,      and     its 
methyl  liydrtjgen  ester  and  dinietbyl 
ester,    and     its     acetyl    derivative 
(Zincke  and  Buff),  A.,  i,  646. 
3-nitrn-,  formation  of  methyl  esters  of 
(■\Ve(;s('iieii)Eu),  A.,  i,  793. 
/.wPhthalic    acid,    nitration    of   (Hui- 
singa), A.,  i,  985. 
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Phthalic  anhydride,  action   of,  on  res- 

acetoplienone    (Tokuey   and   BiiEWs- 

ter),  a.,  i,  427. 
Phthalic  anhydride,   4-amino-,   and  its 
iV-acetyl    derivative   (Bogekt   and 
Renshaw),  a.,  i,  652. 

3:5:6-iribromo-4-hydroxy-,     and     its 

salts,  acetyl  derivative,  and  phenyl- 

hydrazone  (Zixcke  and  Buff),  A., 

i,  fi45. 

isoPhthalic  anhydride  (Bucheu),  A.,  i, 

792. 
Phthalide,  bronio-4-hydroxy-derivatives, 

and  their  acetyl  derivatives  (Zixcke 

and  Buff),  A.,  i,  644. 
Phthalides  (Mermob  and  Simonis),  A., 

i,  342. 
Phthalidecarboxylic  acid  and  its  silver 

.salt,     formation     of     (Creeth      and 

Thorpe),  T.,  1512;  P.,  193. 
2-Phthalide-5-niethoxyphenoxyacetic 

acid,    preparation    of    (Perkin    and 

Robinson),  T.,  511. 
Phthalimide,  4-amino-,  and  its   hydro- 
chloride (Bogert  and  Renshaw),  A., 

i,  652. 
Phthalimino-3:5-f?i1)romobenzylnialonic 

acid,    ethyl     ester    (Wheeler    and 

Clapp),  a.,  i,  898. 
7-Phthaliminobutyric  acid  and  its  de- 
rivatives (Gabriel  and  Colman),  A., 

i,  274. 
7-Phthaliminobutyrophenone  (Gabriel 

and  Colman),  A.,  i,  275. 
6-Phthalimino-hexoic     acid     and      its 

chloride  and  -hexophenone  (Gabriel 

and  Colman),  A.,  i,  649. 
Phthalimino-/3-hydroxyethylmalonic 

acid,  lactone  of,  ethyl  ester  (Sorensen 

and  Andersen),  A.,  i,  G50. 
Phthalimino-jj-iodobenzylmalonic    acid, 

ethyl  ester   (Wheeler  and   Clapp), 

A.,  i,  981. 
4-Phthaliminophthalic      acid,     methyl 

ester  (Bogert  and  Renshaw),  A.,  i, 

652. 
Phthaliminopropiophenones,    a-  and   j3- 

(Gabriel),  a.,  i,  181. 
S-Phthalimino-valeric     acid     and     its 

chloride    and    -valerophenone    (Gab- 
riel), A.,  i,  649. 
Phthalmethylimide,    4-amino-     and   4- 

nitro-  (Bogert  and  Renshaw),  A.,  i, 

652. 
Phthalonic  acid,  esterification  of  (Weg- 

scheider),  a.,  i,  793. 
Phthalonic  anhydride  phenylhydrazone 

(Dieckmann    and    Meiser),    A.,    i, 

894. 
4-Phthaloyl  3-methoxyphenoxyacetic 

acid    (Perkin    and    Robinson),   T., 

512. 


/3-PhthalyIalanine,    a-bromo-,    and    its 
esters,  and   a-thiocyano-,   ethyl   ester 
(Gabriel),  A.,  i,  181. 
Phthalylalanyl  chlorides  (Gabriel),  A., 

i,  181. 
Phylloporphyrin,     simple     method    of 
preparin,i,'   (Marchlevvski    and    PiA- 
sECKi),  A.,  i,  357. 
Phyllotaonin,  conversion  of,  into  phyto- 
rhodins    (Kozniewski    and    March- 
LEWsKi),  A.,  i,  668. 
Phylloxanthin  (Marchlewski),   A.,   i, 

99  ;  (Tsyett),  A.,  i,  668. 
Physical   constants    for   non-associated 
liquids,  new  formulae  correlating  the 
(Higgins),  a.,  ii,  668. 
Physiological  action  and  chemical  con- 
stitution,     relation     between,      in 
certain  substituted  aminoalkvl  esters 
(Pyman),  T.,  1793;  P.,  208. 
of  optical  isomerides  (Cushny),  A.,  ii, 

720. 
of  substances   of  the  saponin  group 
(Wacker),  a.,  ii,  771. 
Physiological      actions,       temperature 

velocities  of  (Snyder),  A.,  ii,  768. 
Physiological  catalysis  (Loew),  A.,  ii, 

710. 
Physiological    fluids,    analysis    of   the 
lowering    of    tlie    freezing     point    in 
(Tezner),  a.,   ii,    16;   (Tezner  and 
R0.SKA),  A.,  ii,  810. 
Physostigmine.     See  Eserine. 
Phytase   in  animal   tissues  (McCollum 
and  Hart),  A.,  ii,  713. 
which  decomposes  anhydro-oxymethyl- 
enediphosphoric  acid  (Suzuki,  Yo- 
SHiMURA,    and   Takaishi),   A.,   i, 
235. 
Phytelephas,    carbohydrates  of  (Ivan- 

OFF),  A.,  ii,  1064. 
Phytin  in   barley  (Windisch),   A.,   ii, 
528. 
occurrence  of,  in  plants  (Suzuki  and 

Yoshimura),  a.,  ii,  124. 
constitution    of    (Xeuberg),    A  ,    i, 

394. 
constitution    of,    and    production    of 
inositol  from  (Suzuki,  Yoshimura, 
and  Takaishi),  A.,  i,  236. 
Phytohsematin  (Palladin),  A.,  ii,  417. 
Phytorhodins,  formation  of,  from  phyl- 
lotaonin  (Kozniewski   and    March- 
lewski), A.,  i,  668. 
Phytosterol,     C.27H440,H20,     and     its 
acetyl  derivative  and  dibroraide,  from 
laurel  oil  (MAiTHEsand  Sander),  A., 
i,  418. 
Phytosterol  from  cotton-seed  oil,  and  its 
dibromo-derivative       and       dibromo- 
acetate   (Heidusohka    and    Glotii), 
A.,  i,  883. 
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Phytosterol,  double  linkings  in,  and  its 
ozoiiide   (MoLiNAEi   and    Fenaroli), 
A.,  i,  882. 
Phytosterols  from  balata  (Cohen),  A.,  i, 
883. 
from  South  African  "rubber"  (Cohen), 
A.,  i,  884. 
Phytosteryl  acetate,  tetrahromo-  (Mat- 

THES  and  Ackermann),  A.,  i,  638. 
Picene,  alkyl  derivative  of  (Homer  and 

Purvis),  T.,  1325;  P.,  147. 
a-Picoline  {2-methylpyridine),   chlorina- 

tion  of  (Sell),  T.,  1993  ;  P.,  225. 
o-Picoline,  6-hydroxy-  (Simonsen),  T., 

1031. 
7-Picoline,    condensation    of,    with    o- 
nitrobenzaldehyde  (Lowensohn),  A., 
i,  51. 
Picolinecarboxylic    acid,    isolation    of, 
from   soils,    and    its   relation   to   soil 
fertility   (Schreiner    and    Shorey), 
A.,  ii,  889. 
Picolinic  acid,  3-amino-  and  3-hydroxy- 
(Kirpal),  a.,  i,  565. 
3:5-rfichloro-,    and    its   methyl    ester 
and   amide   (Sell),  T.,   1995;   P., 
225. 
Picramide   acetate,  o-  and   j8-naphthyl- 
amines,  and  a-  and  ;8-naphthols  (AVitt 
and  Witte),  A.,  i,  874. 
Picrates  (Suida),  A.,  i,  523  ;   (Ansel- 
mind),  A.,  i,  879. 
Picric    acid    solutions,  conductivity  of 
(Gorke),  a.,  ii,  150. 
heat  of  neutralisation  of,  by  different 
aromatic  bases^  in  benzene  solution 
(Vignon  and  Evieux),  A.,  ii,  664. 
oxidation  by  means  of  (Bacovescu), 

A.,  i,  825. 
molecular  compounds  of  (Gibson),  T., 

2098  ;  P.,  241. 
evaluation  of  (Utz),  A.,  ii,  233. 
estimation   of  (Bu.scH   and    Blume), 
A.,  ii,  328. 
Picric   acid,    metallic    salts,   and   their 
hydrates  and   hydrazine  salt   (Sil- 
berrad  and  Phillips),   T.,    474  ; 
P.,  22. 
ammonium  salt,  isomeric  modifications 
of  (Ansklmin'o),  a.,  i,  879. 
Picrolonates  (Wheeler  and  Jamieson), 

a.,  i,  253. 
Picryl  compounds,   fluorescence  pheno- 
mena    in      (Lky,      Mi'LLEP.,     and 
Khafft),  a.,  i,  570. 
relation  between  the  crystalline  form 
and  chemical  constitution  of  (Jeru- 
salem and  Pope),  A.,  ii,  674. 
Picrylphenyldiguanide  (Ley,  Mijller, 

and  Krakkt),  A.,  i,  571. 
Picryl-'(-phenylenediamine     (Leemann 
and  Grandmouuin),  A.,  i,  478. 


Picryl-//f-toluidine       (Leemann       and 

Grani^mougin),  a.,  i,  480. 
Picryl-;85e-tripheiiylguanylamidide 
(Ley,  Muller,  and  Krafft),  A.,  i, 
571. 
Pigment    of     yellow     autumn     leaves 
(T.svett),  a.,  i,  279. 
secretion  oi  A'plysia  punctata,  spectro- 
scopic  and   chemical  behaviour  of 
(Paladino),  a.,  ii,  53. 
Pigments,  decoloration  of,  in  the  visible 
spectrum  (Lazareff),  A.,  ii,  4. 
colloid  nature  of,  in  relation  to  their 
behaviour     in     the    frog's    kidney 
(HuBER  and  Chassix),  A.,  ii,  875. 
excretion  of,  by  the  urine  (Hobee  and 

Kempner),  a.,  ii,  716. 
respiratory,    of    plants    (Palladin), 

A.,  ii,  416. 
urinary.     See  Urinary  pigments. 
Pilolite  from   the  Pyrenees  (Friedel), 

A.,  ii,  400. 
Pimelic  acid,  electrolytic  decomposition 

of  (Yanzetti),  a.,  "i,  939. 
Pimelic  acid,  ae-rZ/amino-,  synthesis  of, 
audits  dibenzoyl  derivative  (Sorensen 
and  Andersen),  A.,  i,  651. 
Pimpinellin  (Herzog  and  Hancu),  A., 

i,  905. 
Pinacolin    {methyl    tert. -butyl    l-etonr), 
solubility        and       reactions        of 
(Delange),  a.,  i,  762. 
relation     of    tetramethylethylene    to 
(Delacre),  a.,  i,  243. 
Pinacone,   C.^H^iOo,   from  1 -phenyl- A^- 
cyelo])enten-3-one       (Porsche      and 
Menz),  a.,  i,  148. 
Pinacone  hydrogen  peroxide  (Tanatar), 

A.,  i,  400. 
Pine  tar  oil,  Russian  (Schindelmeiser), 

A.,  i,  95.  _ 

Pine-wood,     chemical     composition     of 
(Klason  ;  Klason  and  Fagerlixd), 
A.,  i,  717. 
Pinene,  hydration    of    (Barbier     and 
Grignard),  a.,  i,  94. 
action    of   ozone    on    (Harries    and 

Neiiesheimer),  a.,  i,  194. 
oxidation    products    of  (Henderson 
and  Heilbron),  T.,  288  ;  P.,  31. 
(^Pinene,  hydration  of  (Smirnoff),  A., 

i,  278. 
/-Pinene  chloroxime,  action  of  pipcrid- 

ine  on  (Ghh'beff),  A.,  i,  902. 
J3-Pinene  [nopincnc),  synthesis  of,  from 

nopiiiono  (Wallach).  A.,  i,  997. 
Pinenedicarboxylic  acid,  amino-,  con- 
densation of,  with  nspartic  acid  and 
with  glycine  (Godden),  T.,  1117  :  P., 
144. 
Pinic  acids,  active  (Raiuuer  and  Grig- 
nard), A.,  i,  852. 
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Pinocampheol  xanthate   (Tschugaeff), 

A.,  i,  93. 
?-Pinocamplione   (/i'bromide    (Sciiimmel 

&  Co.),  A.,  i,  667. 
Z-Pinonic  acid  (Schimmel  &  Co.),  A., 

i,  667. 
Pinonic  acids,  active,  and  their  oximes 

(Barbier    and    Geignard),    A.,    i. 

852. 
rimes  Jeffreyi,  resin  of  (Tschirch  and 

Leuchtexbeuger),  a.,  i,  196. 
Pi7ius  palustris,    oil   from.      See   Long 

leaf  pine  oil. 
Pinus  serotina,  volatile  oil  of(HERTYand 

Dick-son),  a.,  i,  435. 
4-Pipecoline-3-a!-dicarboxylic  acids.  See 

Cincholeuponic  acids. 
Piperazine     derivatives     and      pyrrole 
derivatives,  synthesis  of,  from  the 
three    nitroanilines   (Borsche   and 
Titsingh),  a.,  i,  103. 

arsenates    and     phosphates    (Astruc 
and  Brexta\  A.,  i,  919. 
Piperidine,     4-chloro-3-cj'ano-,     hydro- 
chloride of,  and  3-cyano-,  reactions  of 

(WoHL  and  Losanitsch),  A.,  i,  47. 
Piperidine-3-aIdehyde  and   its  additive 

salts  and  diethylacetal  and  4-chloro-, 

diethylacetal    of,    and    its    1 -benzoyl 

derivative,     and     dimethylacetal     of 

(WoHL  and  Losanitsch),  A.,  i,  46. 

Piperidines,   mutual  solubility   of,   and 

water  (Flaschner),  A.,  ii,  364. 

tertiary,    formation    of    (v.    Braun), 
A.,  i,  677. 
Piperidino-.     See  Piperidyl-. 
4-Piperidylacetic     acid,      o-r-3-cyano-, 

and    its    hydrochloride    (Wohl    and 

Losanitsch),  A.,  i,  48. 
7-Piperidylacetoacetic  acid,  ethyl  ester, 

and  its  salts  (Benahy),  A.,  i,  601. 
a-Piperidyl-acetonitrile,  -?i-butyro- 

nitrile,    -?i-liexonitrile,    and   -^i-octo- 

nitrile     and     its     hydrobromide    (v. 

Brai'n),  a.,  i,  676. 
Piperidylacetophenone   and    its    meth- 

iodide  and    their    benzoyl  derivatives 

(Rabe,   Schneider,    and   Braasch), 

A.,  i,  361. 
Piperidylethyl  benzoate  and  its  additive 
salts      and      physiological      action 
(Pyman),  T.,  1795  ;    P.,  208. 

phthalate     and     its     additive     salts 
(Pyman),  T.,  1805;  P.,  208. 

salicylate  and  its  hydrochloride  (Fare- 

WERKE  VORM.  MEISTER,  LuCIUS,  & 

Brijning),  a.,  i,  176. 
Piperidylmethylmandelamide  (Ein- 

horn),  a.,  i,  611. 
Piperil,    action   of  thionyl   chloride  on 

(Barger  and  Ewins),  T.,   735  ;   P., 

60. 


Piper       methysticum        (Kawa        root) 

(Winzheimer),  a.,  i,  804. 
Piperonal,  condensation  of,  with  benzid- 
ine, ^-bromoaniline,  ?H-nitroaniiine, 
and    ^-phenylenediamine     (Moore 
and  Gale),  A.,  i,  369. 

action    of    phosphorus    pentaehloride 
and  of  thionyl  chloride  on  (Barger), 
T.,  572. 
PiperonalA'y/(oxime,  rate  of  inversion  of, 

in    inactive    substances    (Patterson 

and  McMillan),  T.,  1043  ;  P.,  135. 
Piperonyl    alcohol,   action    of    thionyl 

cliloride  on  (B.arger),  T.,  567. 
Piperonylacetone  and  its  seniicarbazone 

(PitUAh     and     Tiffeneau),     A.,     i, 

631. 
Piperonylacraldehyde   derivatives,   pre- 
paration   of   (Winzheimer),    A.,    i, 

656. 
Piperonylacrylic    acid.       See    Methyl- 

enedioxybenzoylacrylic  acid. 
7-Piperonyl/socrotonic  acid,  a-hydroxy- 

(Bougault),  a.,  i,  539. 
Piperonyleneacetone,  identity  of,   with 

methysticol,  and  its  derivatives  (Winz- 
heimer), A.,  i,  656. 
Piperonylidene-?j-aminobenzoic        acid, 

ethyl  ester,   -/J-chloroaniline,  and  -^- 

toluidine      and      their      monohydro- 

chlorides  (Moore  and  Gale),  A.,  i, 

369. 
Piperonylidene-;j-aminodimethylaniline 

and   its  hvdrochlorides   (Moore   and 

Gale),  A.^  i,  369. 
Piperonylidenecarbamidoxime        (Con- 

duche),  a.,  i,  154. 
Piperouylidenecinnamylideneacetone 

and  its   hydrochloride   and    bromides 

(Francesconi  and  Cusmano),  A.,  i, 

802. 
Piperonylidenemetbysticol  ( Winzheim  - 

er),  a.,  i,  805. 
Piperonylidenepyruvicacid,iodo-lactone 

from  (Bougault),  A.,  i,  539. 
Piperonyloin,  action  of  thionyl  chloride 

on   (Barger   and   Ewins),   T.,  735  ; 

P.,  60. 
Pipette,    improved    (Woithe),    A.,    ii, 
827. 

automatic  syphon   (Bailey),   A.,   ii, 
827. 

and  measuring  vessel,    rapid  (Schu- 
bert), A.,  ii,  424. 

and  wash-bottle,corabined  (Hogarth), 
A.,  ii,  981. 
Pis^im  sativum.     See  Pea. 
Pitchblende,  preparation  of  radium  from 

(Paweck),  a.,  ii,  917. 
Pitchblende      residue,      treatment      of 

(Haitinger    and    Ulrich),    A.,    ii, 

857. 
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Pituitary  body,  chemistry  of  the  in- 
fundibular portion  of  the  (  Aldrich), 
A.,  ii,  313. 

extract,  duration  of  effect  of,  on  blood 
pressure   (Mummery  and   Symes), 
A.,  ii,  767. 
Placenta,       nucleo-protein       of       the 

(Savark),  a.,  i,  69. 
Planclieite    from     the     French    Congo 

(Lacroix),  a.,  ii,  508. 
Plant  extracts  containing  chlorophyll, 
photodynamic    action     of    (Haus- 
mann),  a.,  ii,  881. 

metabolism,  toxic  substances  arising 
during  (Schreiner  and  Sullivan), 
A.,  ii,  422. 

nutrition,  importance  of  the  fixation 
of  nitrogen  in  soil  by  free  bacteria 
for  (Koch,  Litzendorff,  Krull, 
and  Alves),  A.,  ii,  56. 

roots,    toxic    substance     excreted    by 
(Fletcher),  A.,  ii,  617. 
Plants,  origin  of  the  colouring  matter  of 
(Laborde),  a.,  ii,  774. 

mechanism  of  the  distribution  of 
oderiferous  principles  in  (Chara- 
BOT  and  Laloue),  A.,  ii,  774. 

eff'ect  of  carbon  disulphide  on 
(Egorow),  a.,  ii,  421. 

influence  of  didymium  and  glucinum 
on  (Kanomata),  A.,  ii,  616. 

effects  of  variations  in  inorganic  salts 
and  reaction  on  (Moore,  Roaf,  and 
Knowles),  a.,  ii,  768. 

absorption  of  varying  amounts  of  lime 
and  magnesia  by  (Takeuohi),  A., 
ii,  624. 

behaviour  of  certain  organic  sub- 
stances in  (Ciamician  and 
Ravenna),  A.,  ii,  773. 

influence  of  micro-organisms  on  the 
utilisation  of  the  potassium  in 
leucite  by  (de  Grazia  and 
Camiola),  a.,  ii,  415. 

in  both  water  and  sand  cultures,  etfcct 
of  the  addition  of  sodium  to  delicient 
amounts  of  potassium  on  the  growth 
of  (Hartwell,  Wheeler,  and 
Pember),  a.,  ii,  423. 

action  of  sulphur  dioxide  on  (Wiei.er), 
A.,  ii,  887. 

growing  iu  solution  cultures,  jiower 
of  sodium  nitrate  and  calcium  carbon- 
ate to  decrease  toxicity  in  con- 
junction with  (Schreiner  and 
Reed),  A.,  ii,  420. 

llic.  respiratory  pigments  of  (Pal- 
ladin),  a.,  ii,  416. 

liberation  of  carbon  dioxide  by  dead 
parts  of  (Nabokich),  A.,  ii,  616. 

function  of  calcium  in  (Grafk  and 
V.  Portheim),  a.,  ii,  884. 


Plants,  chemical  changes  consequent  on 

the  wounding  of  (Friedrich),  A., 

ii,  774. 
occurrence   of   salts  of  anhydro-oxy- 

methylenediphosphoric       acid      or 

phytin  in  (Suzuki  and  Yoshimura), 

A.,  ii,  124. 
production  and   physiological  role  oi 

pentosans   in   (Calabresi),  A.,   ii, 

217. 
green,    the    protein    changes    taking 
place  in,  when  kept  in  the  dark 
(Butkewitsch),  a.,  ii,  884. 

photosynthesis  of  carbon  dioxide  by 
(Ewart),  a.,  ii,  217. 

hydrogen  cyanide  and  the  assimila- 
tion of  nitrogen  in  (Ravenna 
and  Peli),  A.,  ii,  217. 

nitrate-reducing  enzyme  in  (Irving 
and  Hankinson),  A.,  ii,  218. 
higiier,    influence    of  microorganisms 

on  the  utilisation  of  the  insoluble 

phosphates   by     (de    Grazia    and 

Cerza),  a.,  ii,  216. 
odoriferous,    vegetation    of   (Roure- 

Bertrand  Fils),  a.,  ii,  417. 
perennial,    successive     conditions     of 

plant  constituents  during  the  normal 

development       of       a        (Roure- 

Bertrand  Fils),  A.,  ii,  417. 
detection  of  arbutin  in  (Fichtenholz), 

A.,  ii,  995. 
employment  of  nitron  for  estimating 

nitrates  in  (Litzendorff),  A.,  ii, 

130. 
Plasma,  muscle.     See  Muscle  plasma. 
Plastein     (Sawjaloff),    A.,     i,    234  ; 
(Levexe  and  van  Slyke),  A.,  i,  932. 
Platinichlorides,   Platinocyanides,    and 
Platinous      chloride.        See      under 
Platinum. 
Platinum,   chemical    decomposition   of, 

by  means  of  an  alternating  current 

(Gross),  A.,  ii,  199. 
change  of  density  and  specific  heat  of, 

after  treatment,  and  the  dependence 

of  the  specific  heat  on  the  tempera- 
ture (Schlett),  a.,  ii,  563. 
and   arsenic,    freezing  ]ioint  diagrams 

of   the    system     (Friedrich    and 

Leroux),  a.,  ii,  300. 
oxidisability  of  (Marie),  A.,  ii,  299. 
passivity  of  (IIuer),  A.,  ii,  601,  954. 
colloidal,     reduction     catalysis    with 

(Paal  and  Gerum),  A.,  i,  599. 
and  hydrogen,  reduction  with,  at  the 

ordinary  temperature  (Will.stattku 

and  Maveu),  A.,  i,  383,  636. 
Platinum  alloys,  detection  of  ruthenium 

in  (Oui.off),  a.,  ii,  231. 
with   thallium    (llAcKsi'li,!.),    A.,    ii, 

504. 
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Platinum  alloys  witli  tiu  (Podkop^eff), 

A.,  ii,  ;J91. 
CMoroplatinic    acid,    prei^aration    of, 

by  electrolysis   of    platinum   black 

(Weber),  A.,  ii,  391. 
Platinous    chloride,    compounds    of, 

with  dicyclopentadiene   (Hofmanx 

and  V.  Naiibdtt),  A.,  i,  519. 
Platinichlorides,  optical  investigation 

of    the    condition    of    (Hantzscii, 

Clark,  and  Meyer),  A.,  ii,  447. 
Platinocyanides  (Levy),  A.,  i,  252. 

fluorescence  of  (Levy),    T.  ,    1446; 
P.,  178. 
Platinum-blue  (Hofmann  and  Bugge), 

A.,  i,  141. 
Platinum  metals,   detection  of,  by  the 

nietaphosphate  bead  (DoNAU),  A., 

ii,  434. 
"explosive,"     physico-chemical      re- 
searches on  (Cohen  and  Strengers), 

A.,  ii,  299. 
Plumbago,  estimation  of  carbon  in,  by 
means  of   an  electric  furnace  (John- 
son), A.,  ii,  630. 
Point   discharge.      See   under   Electro- 
chemist  rj'. 
Poison,  cobra,  action  of,  in  destroying 

complement      (Morgenroth      and 

Kaya),  a.,  ii,  313. 
snake,    hsemolysis    by    (v.    Dungern 

and  Coca),  A.,  ii,  866. 
Poisons,    influence    of    certain,    in    the 

fibrillary  contraction   of    the   heart 

(Winterberg),  a.,  ii,  521. 
action    of,    on    enzymatic     processes 

(Santesson),  a.,  ii,  1061. 
of    Amanita    Phalloidcs    (Abel    and 

Ford),  A.,  ii,  1061. 
corrosive,   post-movkm    action    of,    in 

the  stomach  (Harnack  and  Hilde- 

brandt),  a.,  ii,  1062. 
vegetable,  detection  of,  in  decomposed 

animal    bodies    (Panzer),    A.,    ii, 

997. 
See  also  Ha'molytic  poisons. 
Poisoning  by  atoxyl  (Blumenthal  and 

Herscumann),  a.,  ii,  613. 
by  bismuth  subnitrate  (Bohme),    A., 

ii,  55. 
by  bromobenzene,  protein  metabolism 

in  (Marriott  and  AVolf),  A.,   ii, 

123. 
cobra,  and  hsemolysis  (Bang),  A.,  ii, 

721. 
by  ci'esol  (Blumenthal  and  Jacoby), 

A.,  ii,  55. 
by  lead  and  its  detection  (Schmidt), 

A.,  ii,  412. 
by  oleic  acid  (Faust),  A.,  ii,  1062. 
by  phosphorus,  chemistry  of  (Porges 

and  Pribram),  A.,  ii,  721. 
XCIV.  ii. 


Poisoning  by  potassium  chlorate  (Riess), 

A.,  ii,  1062. 
Polarimetric  measurements  and  study. 

See  under  riiotoclninistry. 
Polonium,  extraction  of,  and  its  proper- 
ties (Giesel),  a.,  ii,  342;  (Marck- 
^VALD),  A.,  ii,  454. 
a-parlicles,  range  of  activity  and  ab- 
sorption   of    (ASCHKINASS),    A.,    ii, 
920. 
rays  (Latt^s),  A.,  ii,  796. 
Polyhydroxyaldeliydes,   partially  alkyl- 
ated, preparation  of  (Dreyfus),  A.,  i, 
654. 
Polyiodides,    formation     of,    in     nitro- 
benzene solution  (Dawson),  T.,  1308; 
P.,    181  ;    (Dawson    and    Jackson), 
T.,  2063  ;  P.,  213. 
Polymerisation,    application   of    optical 
properties  of  liquids  to   the  study  of 
(Andreeff),  a.,  ii,  547. 
Polymorphism  (Barlow  and  Pope),  T., 
1528;  P.,  193. 
of  liquids  (Vorlander),  A.,  ii,  22. 
Polynitro-compounds,     partial     electro- 
lytic reaction  of,  in  pi'esence  of  vanad- 
ium compounds  (Hofer  and  Jakob), 
A.,  i,  869. 
Polyoxymethylenes,  o-,   3-,  y-,  and  5- 
(Auerbach  and  Barschall),   A.,   i, 
131. 
Polypeptidephosphoric  acid  (paranuclcic 
acid)  from  caseinogen  (Heh),  A.,  i,  69. 
Polypeptides,    synthesis   of   (Fischer), 
A.,  i,  b24,  544,  887  ;  (Abdekhalden 
and  Guggenheim),  A.,  i,  420,  535  ; 
(Fischer  and  Kropp),  A.,  i,  773  ; 
(Kay),  a.,   i,   773;    (Fischer  and 
Hirszowski),  a.,  i,  887;  (Fischer 
and      Scheibler),      A.,     i,     957  ; 
(Fischer  and  Cone),  A.,  i,   1004  ; 
(Fischer  and  Reif),  A.,  i,  1007. 
containing  tryptophan  (  Abderiialden 

and  Baumann),  A.,  i,  932. 
which    contain     tyrosine,    action     of 
tyrosinase  on  (Abderhalden   and 
Guggenheim),  A.,  i,  1030. 
course  of  the  fermentative  degradation 
of  (Abderhalden  and  Koelker), 
A.,  i,  488. 
action   of   the  juices   expressed   from 
cells  on  (Abderhalden  and  Lus- 
sana),  a.,  i,  489. 
action  of  the  juice  of  Psalliota  cam- 
pcstris     on     (Abderhalden     and 
Rilliet),  a.,  i,  4S9. 
cleavage     of      (Abdei{HALden      and 

Koelker),  A.,  i,  238. 
behaviour  of  certain,  towards  the  red 
corpuscles  and  platelets  of  ox-blnod 

(AtJDERHALDEN   aud    MaNWARING), 

A.,  ii,  510. 

94- 
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Polypeptides,  behaviour  of  certain,  to- 

waiils     the     plasma     of     ox-bJooci 

(Abderhalden     and    McLester), 

A.,  ii,  511. 

See  also  Amino-acids  and  Dipeptides. 

Polyphenols,    hydrogenation   of  (Saba- 

TiKii  and  Mailhe),  A.,  i,  529. 
Polyphosphates.    See  under  Phosphorus. 
Polysaccharides,  formuL-e  of  (Kiliani), 

A.,  i,  320. 
Polysulphides,     inorganic,      theory     of 
(Ekdmann),  a.,  ii,  832. 
organic  (Holmbekg),  A.,  i,  308. 
Porcelain,    hot,    validity    of    Faraday's 
law   in   the   electrolysis   of    (Haber, 
RiEFF,  and  Vort),  A.,  ii,  254. 
Positive  electrons.     See  under  Electro- 
chemistry. 
Potable  water.     See  under  "Water. 
Potash  bulb,  new  form  of  (Hill),  P. ,  182. 
Potassium,  extraction  of,  from  felspathic 
rock  (CusHMAN  and  Hubbard),  A., 
ii,  586. 
radioactivity     of     (McLennan     and 

Kennedy),  A.,  ii,  750. 
solutions  of,  in  liquid  ammonia  (Ruff 

and  Zedner),  A.,  ii,  585. 
as    the   source    of    helium    in    saline 

minerals  (Strutt),  A.,  ii,  923. 
physiological  fiinction  of,  in  vegetable 
organs  (Stoklasa),  A.,  ii,  417. 
Potassium  salts,   viscosity  of  solutions 
of  (Getman),  a.,  ii,  464. 
action    of,     on    jihotographic     plates 

(Levin  and  Ruer),  A.,  ii,  448. 
reciprocal  compounds  of,  with  sodium 
salts  (Janecke),  A.,  ii,  808,  840. 
Potassium      ammoniostannate      (Fitz- 
gerald), A.,  ii,  114. 
rhodium  bromide,  and  chloride  (Gut- 
bier  and  HiJTTLiNGER),  A.,  ii,  200. 
hydrogen  carbonate,  reaction  of,  with 
magnesium     carbonate     and    water 
(F^uchnsr),  a.,  ii,  184. 
chlorate,    action  of,    on   hauerite  and 
pyrites  (Spezia),  A.,  ii,  861. 
poisoning  with  (Riess),  A.,  ii,  1062. 
^)crclilorate.  detection  of,  in  potas.sium 
chlorate  (Klobbie  and  Vls.ser),  A., 
ii,  627. 
chloride,    solubility    of,     in    aqueous 
])yridine  at  10"  (Sciiroeder),  A., 
ii,  277. 
influence    of,    on   the   solubility  of 
calcium      hydroxide,      and     vice 
versa  (Kernut,  D'Agostino,  and 
Pelle(jrino),  a.,  ii,  568. 
magnesium   oxychlori<le   formed  by 
electrolysis  of  the  residual  sohi- 
tions   from   tlio    manufacture   of, 
and  its  importance  for  tlie  prepara- 
tion of  bromine  (Hof),  A.,  ii,  916. 


Potassium  platinichloride,  solubility  of 
(Auoiiibald,   Wilcox,  and  Buck- 
ley), A.,  ii,  492. 
chromates,     behaviour     of,     at    high 
temperatures  (Groschuff),    A.,  ii, 
501. 
f^ichromate,  crystallisation  of  (Miers), 
A.,  ii,  388. 
estimation   of,    in   milk   (GouteRE), 
A.,  ii,  325. 
calcium     chromate,      dimorphism     of 

(Rakowski),  a.,  ii,  674. 
liydroxide,  alcoholic  solution,  prepara- 
tion of  a  colourless  (Halla),  A., 
ii,  944. 
preparation    of,     which    will    keep 

(Rabe),  a.,  ii,  689. 
preparation  and  apparatus  for  storing 

it  (Soholl),  a.,  ii,  425. 
action  of,  on  ketones  (IMontagne), 
_A.,i,  988._ 
j!7criodate,    specific   gravity   and   solu- 
bility of  (Barker),  T.,  16. 
iodide,  viscosity  of  non-aqueous  solu- 
tions of  (Getman),  A.,  ii,  668. 
solubility  of,  in  watei-,  and  of  water 
in,  at  low  temperatures  (K  rem  ANN 
and  Kerschbaum),  A.,  ii,  37. 
action   of,     on    antimonic    acid    in 
presence     of     hydrochloric     acid 
(KoLB  andFoRMHALs),  A.,  ii,  599. 
reaction    between    potassium    ferri- 

cyanide  and  (Just),  A.,  ii,  825. 
eflect  of,  on  ptyalin  (Neilson  and 

Terry),  A.,  ii,  612. 
cubes,    rapid   valuation  of  (FlORA), 

A.,  ii,  735. 
double  salts  of,  witli  mercuric  iodide 
and       dimercuriodocamphor      in 
organic     solvents     (Marsh     and 
Struthers),  p.,  266. 
lead    ^jcriodide.     Wells',     composition 
and  formula  of  (Meldrum),  P.,  97. 
jw/y/io(lide  (Lami),  A.,  ii,  762. 
^jo^yiodides    (Foote    and    Ciialker), 

A.,  ii,  586. 
ycj-manganate,  reduction  of  solutions        rj 
of,  acidified  witli  sulpliuric  acid  in 
presence  of  mineral  acids  (Waryn- 
sKi  and  TcHEicHViLi),  A.,  ii,  936. 
nitrate,  crystallisation  of  (.Tones),  T., 
1740;'  P.,  196. 
polymorphism     of     (Barlow     and 
Pore),  T.,  1548. 
nitrite,    molecular   volume   of   (R.\y), 

T.,  999;  P.,  75. 
lead    nitrites,    comjilex    (Meldrum), 

P.,  97. 
aluinininm   silicates  (Wrybero),    A., 

ii,  697. 
thorium     siliciite    (Duroin),    A.,    ii, 
298. 


INDEX   OF  SUBJECTS. 


1419 


Potassium  silver  silicomolybdate  (Cop- 
Aux),  A.,  ii,  379. 
sulphate     and    magnesium     sulpliate 
system  (Nacken),  A.,  ii,  693. 
compound  of,  with  arsenic  sulphate 
(KiJHL),  A.,  ii,  36. 
copper  and  cadmium  calcium  sulphates 

(D'Ans),  a.,  ii,  590. 
acid  sulphates  (Arzalier),  A.,  ii,  763. 
sulphide,    compound   of,    with   nickel 
sulphide  (I.  and  L.  Bellucci),  A., 
ii,  196. 
sulphite,     action    of,     on     potassium 
tetrathionate  in  aqueous  solution 
(COLEFAX),  T.,  798. 
and   potassium    pentathionate,    the 
reaction    between    (Divers),    P., 
122. 
thioantimonates  (Donk),  A.,  ii,  763, 

859. 
<r/thionate    (Mackenzie    and   Mar- 
shall), T.,  1732  ;  P.,  199. 
tctrathiousite,      action    of    potassium 
sulphite    on,    in    aqueous   solution 
(COLEFAX),  T.,  798. 
Potassium    cyanide,    reaction   of,    with 
o-nitrobenzaldehyde    (Ekecrantz 
and     Ahlqvist),     A.,     i,     347  ; 
(Popovici),  a.,  i,  550. 
influence  of,   on  nitrogen  excretion 

in  dogs  (Welker),  A.,  ii,  411. 
influence  of,  on  protein  metabolism 
(Richards  and  Wallace),  A.,  ii, 
214. 
inliuence   of,    on  the  respiration  of 
Aspergillus  niger,    with   remarks 
on  the  mechanism  of  the  action  of 
hydrocyanic    acid    (Sghroeder), 
A.,  ii,  413. 
ferricyanide,  reaction  between  potass- 
ium iodide  and  (Just),  A.,  ii,  825. 
ferrocyanide,  conditions  of  equilibrium 
in    the    system,    ferric    chloride, 
water,  and  (Volschin),  A.,  ii,  468. 
estimation  of,   volumetrically  (Bol- 
lenbach),  a.,  ii,  996. 
thiocjanate,    reaction   between    ferric 
chloride  and  (Bongiovanni),  A., 
i,  770,  859. 
action  of  imide  chlorides  on  (John- 
son and  Storey),  A.,  i,  837. 
Potassium,  volumetric  estimation  of,  as 
the  cobaltinitrite  (Drushel),  A.,  ii, 

m. 

estimation    of,  by  the  platinichloride 

method    (de   Vries),    A.,   ii,   430, 

534. 
estimation  of,  in  dung,  manures,  soils, 

and  vegetable  substances  (Schen  ke), 

A.,  ii,  321. 
estimation    of,    in   silicates    (Autex- 

rieth),  a.,  ii,  897. 


Potassium  and  sodium,  estimation  of,  in 
silicates  (Thomsen),  A.,  ii,  431. 
estimation  of,  in  soils  (Ron net),  A., 

ii,  534. 
application  of  the  cobaltinitrite  method 
to     the     estimation     of,     in     soils 
(Drushel),  A.,  ii,  735. 
Potassium  salt  deposits,  physico-chemi- 
cal   and    mineralogical    investigations 
of  the  occurrence  of  bromine  and  iodine 
in  the  (Boeke),  A.,  ii,  505. 
Potatoes,    manuring    expeiimeuts    with 
calcium  cyanamide    on   (Stutzer), 
A.,  ii,  726. 
action   of    manganese   compounds   on 
(Gregoire,   Hendrick,    and  Car- 
pi aux),  A.,  ii,  529. 
sodium    nitrate    compared    with   am- 
monium sulphate   for  (Baessler), 
A.,  ii,  127. 
Potential  differences.  See  under  Electro- 
chemistry. 
Pozzuolana    and    mortar,      microscopic 

study  of  (Gallo),  A.,  ii,  844. 
Praseodymium   salts,    borax    bead   test 

for  (Milbauer),  A.,  ii,  70. 
Praseodymium  fluoride  (Popovici),  A., 

ii,  2S3. 
Prasindones  (Kehrmann  and  Schwarz- 

enbach),  a.,  i,  297. 
Precious   stones,    coloration  of  certain, 
under  radioactive   influences  (Ber- 
thelot),  a.,  ii,  8. 
of  the  family  of  aluminides,  formation 
of  (Bordas),  a.,  ii,  191. 
action  of  radium  bromide  on  (BoR- 
uas),  a.,  ii,  8. 
Precipitates,  possibility  of  determining 
the  mass  of,  by  observation  of  their 
rates    of    settling    (Kohn),    A.,    ii, 
92. 
inclusion    of    soluble    substances    by 
certain  (Feion),  A.,  ii,  477. 
Pregnancy,  amino-acids  in  urine  during 

(van  Leersum),  a.,  ii,  715. 
Pressure  and  temperature  in  relation  to 
orthobaric  volumes  (Haigh  ;  Young), 
A.,  ii,  813. 
Pressures,     apparent    deviations     from 
Mariotte's  law  and  their  influence  on 
the    measurement  of    small  (Scheel 
and  Heuse),  A.,  ii,  1016. 
Pressure    cylinder,     new     (Pfyl    and 

Linne),  a.,  ii,  270. 
Proline    {pyrrolidinc-'I  carhoxylic  acid), 
synthesis  of  (Surensex  and  Ander- 
sen), A.,  i,  675. 
derivatives   of    (Fischer  and   Reif), 
A.,  i,  1007. 
Prolines,  isomeric  hydroxy-,    and   their 
derivatives  (Leuchs  and  Felser),  A., 
i,  510. 
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Prolyl-leucine  anhydride  (Fischer  and 

Keif),  A.,  i,  1008. 
Propaldehyde,  o-amino-,  jj-nitrophenyl- 

osazone  of  (Neuberg),  A.,  i,  323. 
Propaldehydedimethylacetal,     o-bromo- 

and  5-iodo-  (Wohl  and  Schweitzer), 

A.,  i,  942. 
Propane,  oxygenated  acyclic  derivatives 

of    (Wohl,     Schweitzer,     KorrEN, 

Roth,  and  Lange),  A.,  i,  941. 
cyt-^oPropane  {trimdhylcne),  preparation 
of  (Haehn),  A.,  i,  14  ;  (GusTAVSOX), 
A.,  i,  82. 

derivatives,    formation   of  (Guthzeit 
and  Lobeck),  A.,  i,  129. 
formation     of,     from     cyclobutaue 
derivatives   (Demjanoff),   A.,  i, 
85.  _ 

ring,    scission    of    the,    by    catalytic 
reduction  (Zelin.sky),  A.,  i,  15. 
Propanedicarboxylic    acids.        See    Di- 

methylmalonic     acid     and     Glutaric 

acid. 
Propanetetracarboxylic     acid,       ay-di- 
liromo-     find    a7-'//chloro-,    methyl 
esters  (Guthzeit  and  Lobeck),  A., 
i,  129. 

See  also  Dicarboxyglutaric  acid. 
ci/rZoPropanetetracarboxylic     acid    and 

its    esters    and    amide,    formation    of 

(Guthzeit  and  Loiseck),  A.,  i,  129. 
Propanetricarboxylic  acid.    See  Tricarb- 

allylic  acid. 
Propargyl  alcohol   (projnnol),   hydrate, 

phenylurethane,    and  iodo-derivatives 

of  (Lesiteau),  a.,  i,  496. 
Propargylcarbinol  (Lespieau  and  Pari- 

selle),  a.,  i,  496. 
;('-.Propenylanisoles,    o-   and  iJ-   (Behal 

and  Tiffeneau),  A.,  i,  261. 
^-Propenylphenetole,    synthesis  of,  and 

its  dibromidc  (Bkhal  and  Tiffeneau), 

A.,  i,  260. 
j3-(J/-Propenylplienetole  and  its  dimeride 

(BiiiiAL  and  Tiffeneau),  A.,  i,  262. 
^'-Propenylphenol,  synthesis  of  (B]£hal 

and  Tiffeneau),  A.,  i,  260. 
o-i//-Propenylphenol  (BftHAL  and  Tiffe- 
neau), A.,  i,  261. 
Propenyltetramethyl-wi-phenylenedi- 

amine    and    its    picrate    (Sachs   and 

Aitenzkllku),  a.,  i,  188. 
Propenylveratrole,  synthesis  of  (BiIihal 

and  Tiffeneau),  A.,  i,  260. 
Propinol.     See  Propargyl  alcohol. 
Propionic     acid,     vapour     density     of 
(Faucon),  a.,  i,  310. 

heat  of  vaporif^ation  of  (Faucon),  A., 
ii,  257. 
Propionic  acid,  comi)lex  chromium  salts 

(Weiinek,  Jovanovits,  Aschkinasy, 

and  PossELT),  A.,  i,  936. 


Propionic   acid,   ethyl   ester,   azoimides 

of   (FoRSTER    and  Fierz),   T.,    669; 

P.,  54. 
Propionic  acid,  amino-.     See  Alanines. 

a-bromo-,  ethyl  ester,  condensation  of, 
with  cyclohexanones  (Wallach, 
Evans,  and  Mendelssohn- Bar- 
tholdy),  a.,  i,  403. 

a-bromo-  and  o-chloro-,  glucinum  salts 
(Glasmann  and  Novicky),  A.,  i, 
121. 

a-hydroxy-.     See  Lactic  acid. 
f/^-Propionicacid,  o-iodo-  (Abderhalden 

and  Guggenheim),  A.,  i,  887. 
Propionitrile,  additive  compound  of,  with 

silicon  tetrabromide  (Reynolds),  P., 

280. 
Propionitrile,    chloro-,    preparation    of 

(Bergell  and  Feigl),  A.,  i,  140. 
^Propionoxyisatin  (Heller  and  SouR- 

Lis),  A.,  i,  208. 
Propionyl  chloride,  a-  and  ;8-chloro-,  and 

their  p-toluidides  (Wolffenstein  and 

RoLLE),  A.,  i,  282. 
o?i?-Propionyl   chloride,  a-iodo-   (Abder- 
halden and  Guggenheim),  A.,  i,  887. 
Propionylamino-.     See  under  the  parent 

Substance. 
Propionylbenzylpropionic     acid,    ethyl 

ester  (Dieckmann  and  Kron),  A.,  i, 

389. 
7-Propionylbutyric  acid  and  its  esters, 

oxime,  and  semicarbazone  (Blaise  and 

Maire),  A.,  i,  392. 
Propionyldiglycylglycine  and  its  ethyl 

ester,  a-bromo-  (Fischer),  A.,  i,  325. 
rf-Propionyldiglycylglycine,      a-bromo- 

( Abderhalden  and  Hirszowski),  A., 

i,  888. 
Propionylethylmalonic  acid  and  its  ethyl 

ester  and   its  semicarbazone  (Blaise 

and  Maire),  A.,  i,  391. 
Propionylglycine,  f^bromo-   (Fischer), 

A.,  i,  324. 
Propionylglycylglycine,  (Z-a-bromo- 

( Fischer),  A.,  i,  325. 
Propionylimino'-VfA'heptanecarboxylio 

acid,  attempt  to  synthesise  (Siadni- 

kofk),  a.,  i,  265. 
3-Propionyl-l-metliyl-A'--(7A/cliexene 

and  its  semicarbazone  (Wali,.\cii  and 

Rentschler),  a.,  i,  405. 
Propionylphosphamic     chloride,     di-a- 

chloro-   (Steinkovf   and   Benedek), 

A.,  i,  963. 
)8-Propionylpropionic  acid  and  its  semi- 

carliazonc  and  ethvl  ester  (Maire),  A., 

i,  248. 
Propionyltropeine,   o/S-rf/bromo-   and  o- 

aud  ;8-i'lil(Hd-,  and  their  additive  salts 

(Wolffenstein  and  Rolle),  A.,  i, 

282. 
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f?-Propionyl-Z-tyro8me,  a-bionio-,  and  its 
ethyl  ester,  and  a-bronio-3:;j-f/!'iodo- 
(Abderhalden  and  Hirszowski),  A., 
i,  888. 

f?Z-Propionyl-?- tyrosine,  iodo-derivatives 
(Abderhaldex  and  Guggenheim), 
A.,  i,  887. 

Propionyl-f^-valine,  f?-a-bromo-  (Fischer 
and  Scheibler),  A.,  i,  958. 

Propiophenone,  a-  and  ^amino-,  salts  of 
(Gabkiel),  a.,  i,  181. 

Propiophenonyl-carbamide  and  -phenyl- 
thiocarbamide  (Gabriel),  A.,  i,  ISl. 

Propyl  alcohol,  oxidation  of,  by  a  con- 
tact process  (Orloff),  a.,  i,  306. 

i'soPropyl    alcohol,    rfichloro-,    and    its 
benzoyl     derivative     (Wohl     and 
Roth),  A.,  i,  942. 
^richloro-,    decomposition   of    (Moss- 
ler),  a.,  i,  751. 

Propyl  arsenite  (Laxc;,  Mackey,  and 
GoRTXER),  T.,  1367  ;  P.,  150. 
chloride,  action  of  ethylamine  on 
(Comaxducci  and  Akexa),  A.,  i, 
138. 
cnprocvanide  (Guillemard),  A.,  i, 
720." 

cj/c/oPropylacetic  acid  and  its  salts 
(Dem.taxoff  and  Dojaeexko),  A.,  i, 
156. 

r-j3-2soPropyladipic  acid,  preparation  of 
(Blaxc),  a.,  i,  245. 

w-Propylaminoacetal  and  its  derivatives 
(Paal  and  tax  Gember),  A.,  i,  511. 

K-Propylanilopyrines,  2-  and  \p-,  and 
their  derivatives  (Michaelis  and 
Mielecke),  a.,  i,  62. 

isoPropyb'sobutylsuccinic  acids,  iso- 
meric, and  their  salts  and  anhydrides 
(Fighter  and  Glaser),  A.,  i,  660. 

?soPropylcarbamide  (CoxnucHi)  A.,  i, 
155. 

Propylcarbylamine  (Guillemard),  A., 
i,  719. 

Propyleatechol,  rZichloro-,  cyclic  carbon- 
ates of  (Barger),  T.,  2081  ;  P.,  237._ 

PropyUjichlorosilicane  (Melzer),  A.,  i, 
967. 

jS-w-Propylcinnamic  acid  (Schroeter 
and  Buchholz),  A.,  i,  170. 

4-isoPropyldiphenyl-2:3'-dicarboxylic 
acid   (or   3-isopropyldiplienyl-2':4'-di- 
carboxylic  acid)  and  its  methyl  ester 
and  silver  salt  (Lux),  A.,  i,  874. 

Propylene  ozonide  (Harries  and  Haeff- 
xer),  a.,  i,  846. 

Propylenediamine  and  ethylenediamine, 
compounds  of,  with  chromium  and 
cobalt  salts  (Pfeiffer,  Gassmaxx, 
and  Pietsch),  A.,  i,  508. 

Propylenedicarboxylic  acid.  See  Mesa- 
conic  acid. 


>; -Propyl- A^-(7/f/ohexene  and  its  nitroso- 
chloride,  nitrolpijieridide,  and  meth- 
oxyloxime  and  semicarbazone  (Wal- 
lach,  Churchill,  and  Rextschler), 
A.,  i,  405. 

isoPropyl-A'-nyc/dhexene  and  its  nitroso- 
chloride  and  oxime  (Wallach  and 
Mallisox),  a.,  i,  406. 

l-woPropykycZohexen-2-one  and  its 
semicarbazone  ("Wallach  and  Malli- 
sox), A.,  i,  406. 

l-isoPropyl-A'-  and  -A--CT/cZoliexen-4-ones 
and  their  semicarbazoues  (Wallach 
aad  Heyer),  A. ,  i,  425. 

iioPropylideneacetone.  See  Mesityl 
oxide. 

Propylidenecyc?ohexane  and  its  nitroso- 
chloride,  nitrolpiperidide,  and  meth- 
oxyloxime  (Wallach,  Churchill, 
and  Rextschler),  A.,  i,  405. 

I'soPropylidenec^/c/ohexane  (Wallach 
and  Mallisox),  A.,  i,  406. 

Propylidenephosphamic  chloride,  a&$- 
<y-2chloro-  (Steinkopf  and  Bexedek), 
A.,  i,  963. 

2-Propyliniino-4-methyluracil,  chloro- 
(Majima),  a.,  i,  223. 

isoPropylmalonic  acid,  ethyl  ester,  sodium 
derivative,  action  of  mouochloromethyl 
ether  on  (Simoxsex),  T.,  1777  ;  P., 
212. 

woPropylmalonic  acid,  /8-hydroxy-,  ^- 
lactone  of,  from  acetone  and  malonic 
acid,  and  its  salts  (Meldrum),  T., 
598;  P.,  31. 

woPropyl  methylvinyl  ketone  and  its  p- 
nitrophenylhydrazone  and  semicarb- 
azone, and  isomeride  (Blaise  and 
Hermax),  a.,  i,  319. 

Ji-Propylnaphthalenes,  o-  and  )3-,  and 
their  picrates  (Bargellixi  and  Mela- 
cixi),  A.,  i,  775. 

3 -Propyl /woxazoline  (Maire),  A.,  i, 
290. 

7-2soPropylpentane,  )3-iodo-  (Clarke), 
A.,  i,  493. 

jsoPropykycZopentane,  3-amino-  (Bouve- 
ault  and  Blaxc),  A.,  i.  135. 

isciPropyl<'!/f^opentane-3-carboxylaniide 
(Bouveault  and  Blaxc),  A.,  i,  135. 

7-woPropyl-y8-pentanol  (Clarke),  A.,  i, 
493. 

woPropyl('yc?opentan-3-ol  (Bouveault 
and  Blanc),  A.,  i,  135. 

7-2soPropyl-;3-pentanone  {dki/lisopropyl- 
acetonc)  (Clarke),  A.,  i,  493. 

l-/soPropyl('Z/'"?opentan-2-one  and  its 
carboxylic  acid  and  their  semicarb- 
azoues (Bouveault  and  Locquin),  A., 
i,  173. 

woPropylr)/c7opentan-3-one  (Bouveault 
and  Blaxc),  A.,  i,  135. 
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l-rsoPropyL7/cZopeiitan-2-oiie-3-carb- 
oxylic  acid,  ethyl  ester  (Bouveault 
and  Locquin),  A.,  i,  173. 
2-^-isoPropylpheiiyl-2:3-iiaplitliagly- 
oxaline  and  its  additive  salts,  and  1- 
amino-,  and  its  derivatives  and  com- 
pounds with  aldehydes  (Franzen  and 
Schextermann),  a.,  i,  293. 
a-cv/c/oPropylpropylene  (Henky),  A.,  i, 

881. 
3-Propylpyrazoline  and  its  pierate  and 
phenylcarbamide  (Maike),  A.,  i,  291. 
4-Propylquinoline  and  its  additive  salts 

(Blaise  and  Maire),  A.,  i,  567. 
zsoPropylquinoline,  new,  and  its  pierate 

(VAN  Hove),  A.,  i,  827. 
Propyltheophyllines,   n-   and  iso-,   and 
their   additive   salts   (Schwabe),   A., 
i,  45. 
i3-isoPropylvaleric  acid,  5-bromo-,  ethyl 

ester  (Blanc),  A.,  i,  245. 
jS-MoPropylvalerolactone  and  its  hydr- 

azino-derivative  (Blanc),  A.,  i,  245. 
Prosecretin  in  relation  to  diabetes  mel- 

litus  (BAiNBRiD(iE),  A.,  ii,  213. 
Protagon  (Cramer  and  AVilson),  A.,  i, 
234  ;  (Rosenheim  and  Tebb),  A.,  i, 
488. 
optical  activity  of,  and  a  new  physical 
phenomenon  observed  in  connexion 
with  the  optical  activity  of  (Rosen- 
heim and  Tebb),  A.,  ii,  879. 
Protamine    from    salmon    spermatozoa, 
composition  of  the  (Nelson),  A.,  i, 
1030. 
from  the  spermatozoa  of  the  Caspian 
sturgeon  (Malenuck),  A.,  i,  1030. 
from    the    thymus   gland   (Nelson), 

A.,  i,  1030. 
as  a  means  of  distinguishing  primary 
from  secondary  proteoses  (Hunter), 
A.,  i,  488. 
Protamines,  chemistrv  of  (MalenIjck), 
A.,  i,  1030. 
compounds    of,    with    other    proteins 
(Hunter),  A.,  i,  71. 
Proteic  acids  in  blood  (Browiisski),  A., 

ii,  205. 

Protein,  a  therm  ©soluble,  said  to  be  that 

otP>enee-Jonus,  in  urine  (Grimbert), 

A.,  ii,  212  ;  (Gascard  and  Dev.vl- 

mont),  a.,  ii,  519. 

peptones   from   (Rogozinski),    A.,   i, 

487. 
autolytic  and  hydrolytic  degradation 
of,  under  normal  and  patliological 
conditions   (Glikin    and    Loewy), 
A.,  ii,  714. 
abaor])tion  of  (v.  Kurusy),  A.,  ii,  960. 
assimilation   of,    introduced   cnterally 
(I'RiNCLK    and    Cramkr),    A.,     ii, 
709. 


Protein,     assimilation     of,     introduced 

parenterally  (Cramer),  A.,  ii,  709. 
cleavage  products,  nutritive  value  of 

(Abderhalden  and  London),  A., 

ii,  51 ;  (Abderhalden  and  Oling- 

er),  a.,  ii,  961 ;  (Abderhalden), 

A.,  ii,  1051. 
constitution  (HuGOUNENQandMoREL), 

A.,  i,  706. 
decomposition,  influence  of  nitrogen- 
free  sources  of  energy  on  the  rate 
of,  by  the  organism  (Falta  and 
GiGON  ;  Pari),  A.,  ii,  961. 

influence  of  the  thyroid  gland  on 
the  rate  of  (Pari),  A.,  ii,  962. 
ferment  of  the  gastric  juice,  action  of 

alkalis   on   (Tichomiroff),   A.,  ii, 

404. 
formation  in  ripening  seeds  (Wassi- 

lieff),  a.,  ii,  976. 
hydrolysis,  quantitative  measurement 

of,    hy    "formaldehyde    titration" 

(Sorensen),  a.,  i,  115  ;  (Sorensen 

and  Jessen-Hansen),  A.,  ii,  234. 
katabolism.     See  Katabolism. 
metabolism.     See  under  Metabolism, 
nomenclature    (Report   of    a    joint 

committee    of     the     American 

Physiological   Society   and    the 

American  Society  of  Biological 

Chemi.sts),  a.,  i,  301. 
precipitation ,  calorimetric  investigation 

on  (Herlitzka),  A.,  i,  706. 
putrefaction,  latty  acids  of  (Neubero 

and  Rosenberg),  A.,  i,  116. 
synthesis  in  animals  (Henriques),  A., 

ii,  207. 
Proteins,  "specific  dynamic  action"  ot 

(Lusk),  a.,   ii,   514;  (Zuntz),  A., 

ii,  606. 
changes  in  internal  friction  in,  due  to 

degradation  (Schorr),  A.,  ii,  931. 
action  in  the  dark  of  fluorescent  sub- 
stances   on,    and    its    reversibility 

(Kudo  and  Jodlbaueii),  A.,  ii,  867. 
the  so-called  amidic  nitrogen  of  the 

(Skraur  and  v.  Hardt-Stremayr\ 

A.,  i,  584. 
now  method  of  hydrolysis  of,  by  means      ij 

of   hydrotluorie    acid   (HuGOUNENQ 

and  Morel),  A.,  i,  706. 
hydrolysis  of,  in  pepsin-acid  solutions 

(Berg),  A.,  i,  374. 
part  played  by  alkali  in  the  hydrolysis 

of,    by    trypsin     (Robertson    and 

Schmidt),  A.,  i,  843. 
l(nuino  fraction  from  the  hydrolysis  of 

(EiiRLicii    and    Wendel),    A.,    i, 

302. 
jireparation    of    isolcucino    from    the 

hydrolytic  products  of  (Levene  and 

Jacous),  a.,  i,  375. 
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Proteins,    action    of    nitrous    acid    ou 

(Treves  and  Salomone),  A.,  i,  114. 
pioduction  of  fat  from  (Bogdanoff), 

A.,  ii,  206. 
and  sulphur,  the  formation  of  hydrogen 

sulphide  from  (Hildebrandt),  A., 

i,  709. 
rich  in  bases,  digestion  and  absorption 

of  (London),  A.,  ii,  870. 
digestion  of,  in  the  alimentary  canal 

of  the  dog(ABDERHALDEX,  LoNDON, 

and  Oppler),  A.,  ii,  514. 
behaviour  of  different,  in  the  stomach 

and   upper   duodenum   of    the   dog 

(London  and  Polowzowa),  A.,  ii, 

960. 
influence  of,  on  haemolysis  (Meyer), 

A.,  ii,  513. 
katabolism   of  (Hofmeister),   A.,   i, 

1026. 
amphoteric,    compounds   of   salt   ions 

with  (Pauli  and  Handov.sky),  A., 

i,  707. 
of  egg  yolk  (Plimmer),  T.,  1500  ;  P., 

190. 
of  horse-.serum   (Mellanby),    A.,    ii, 

117. 
iodised,  absorption  of  (v.  FiJRTH  and 

Friedmann),  a.,  ii,  1050. 
of  maize,  hydrolysis  of  the  (Osborne 

and  Clapp),  A.,  i,  115. 
native,  electrical  charge  of  (Field  and 

Teague),  a.,  ii,  118. 
of  rice   (Rosenheim   and   Kajiur.a), 

A.,  ii,  317. 
vegetable,   action  of  the   enzymes   of 

gastric    and    pancreatic    juices    on 

(Stutzer  and  Merres),  A.,  ii,  404. 
compounds      of,      with      protamines 

(Hunter),  A.,  i,  71. 
new  reaction  of  (Bardach),  A.,  ii,  332. 
colour  reactions   of    (Fleig),    A.,   ii, 

1080. 
chloroamine  reaction  of  (Cross,  Bevan, 

and  Briggs),  A.,  i,  374. 
detection  of,  by  means  of  formaldehyde 

(v.  Liebermann),  a.,  ii,  998. 
separation  of  (Haslam),  A.,  i,  71. 
See  also  Serum  proteins. 
Proteose,    occurrence   of,    in   blood   and 

urine  (Borchardt),  A.,  ii,  957. 
Proteoses  in  blood  (Frednd),  A.,  ii,  117, 

512  ;  (Abderhalden),  A.,  ii,  305. 
protamine  as  a  means  of  distinguishing 

primary  from  secondary  (Hunter), 

A.,  i,  488. 
Protocatechualdehyde,    cyclic  carbonate 

of  (Pauly),  A.,i,  423. 
Protocatechualdehyde  cyanohydrin  and 
its     reduction     (Farbwerke     vobm. 
Meister,  Lucius.  &  BRtiNLNG),  A.,  i, 
418. 


Protocatechuic  acid,  electrolytic  o.\ida- 
tion  of  (A.  G.  and  F.  M.  Pep.kin), 
T.,  1196  ;  P.,  149. 
cyclic      carbonate,       preparation      of 
(Paui.y),  a.,  i,  423. 
Protocatechuic       acid,       phenyl      and 
nietho.xvphenyl     esters,     amide,    and 
aiiilide  (Hauger),  T.,  569. 
Protocurcumin  methyl    ether   (Clarke 

and  Jackson),  A.,  i,  670. 
Protopine   of    Japanese    Corydalis   roots 

(Makoshi),  a.,  i,  908. 
Protoplasmides,    hydrolvsis    of  (Etard 

and  Vila),  A.,  i,  68,  584. 
Proustite  from  Colorado   (van   Horn), 

A.,  ii,  603. 
Prune,  compounds  of,  witli  amino-com- 
pounds,  and  its  sulphate  and  picrate 
(GRANDMOUGINandBODMER),  A.,  i, 

289,  572. 
hydroxy-,    and    its    benzenesulphonyl 
ester  (Gbandmougin  and  Bodmer), 
A.,  i,  290. 
Prunea^ilide        (Grandmougin        and 

Bodmer),  A.,  i,  289. 
Prunus    Fseudo-cc7-asus     var.     Sicholdi, 
new     glucoside     from     the     bark     of 
(Asahina),  a.,  i,  559. 
Pseudo-acids    and     their  sodium    salts, 
]30ssible    constitutional    formulae    of 
(Haller  and  Muller),  A.,  ii,  1001. 
and  acids,  comparison  of,  in  pyridine 
solution  (HANTzsciiand  Caldwell), 
A.,  ii,  21. 
Psylla  wax  (Sundvik),  A.,  i,  123. 
Psyllic   acid   and   its  salts   (Sundvik), 

A.,  i,  123. 
Ptyalin,    eifect   of  potassium  iodide  on 

(Neilson  and  Terry),  A.,  ii,  612. 

Pulegone,  action  of  amyl  nitrite  on,  in 

presence  of  sodium  ethoxide(Ct,ARKE, 

Lapworth,  and  Wechsler),  T.,  37. 

action  of  magnesium  methyl  iodide  on 

(Rupe  and  Emmerich),  A.,  i,  556. 

woPulegone,    hydrocarbon   from   (Rupe 

and  Ebekt),  A.,  i,  663. 
Pulegoneacetal  (Aubusoff),  A.,  i,  555. 
i'soPulegonic  acid,  oxime  and  semicarb- 
azone  of,  and  oxidation  of  the  oxime 
(Clarke,  Lapworth,  and  Wechsler), 
T.,  38. 
o;8-Pulenenone    and    its    semicarbazone 
and  (/('eliloro-,  and  its  reduction  pro- 
duct (Auwers  and  Hessenland),  A., 
i,  550. 
a;S-Pulenenone,  <?/chloro-,  conversion  of, 
into    Ai--'-dihydro-p-xylene    (Auwers 
and  Hessenland),  A.",  i,  551. 
j87-Pulenenone  (\-A-A-tnmiihyl-iy'-cyc\o- 
hexcn-'i-onc)  and  its  semicarbazone  and 
fZichloro-,  and  jSy-Pulenenol  (Auwers, 
and  Hessenland),  A.,  i,  550.. 
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Pulenone        (1  ■A-A-trimet.liylcyclohcxa7i- 
3-onc),  4-chloro-l:2-f?ihydioxy-,  and 
its  benzoyl  derivative  (AuwEiis  and 
Hessenland),  a.,  i,  551. 
derivatives,  synthesis  of,  from  o-  cresol 
(AuwERS  and  Hessenland),  A.,  i, 
550. 
Pump,    circulating  (Stoltzenberg),  A., 
ii,  1028. 
laboratory  (Luther),  A.,  ii,  270. 
Sprengel    vacuum,    simple     form     of 
(Pollock),  A.,  ii,  938. 
Purgatives,  saline.     See   Saline   purga- 
tives. 
Purine   bases,    formation  of  pyrimidine 
derivatives  from  (Steudel),  A.,  i,  66. 
Purpurogallincarboxylic   acid    and    its 
salts   and  tetramethyl  ether,  and  the 
methyl  ester  of  the  ether  (A.  G.  and 
F.  M.  Pekkin),  T.,  1188  ;  P.,  149. 
Purpurogallonecarboxylic  acid   and   its 
acetylation  and  tetramethyl  ether,  and 
the  methyl  ester  of  the  ether  (A.    G. 
and  F.  M.  Perkin),  T.,  1190  ;  P.,  149. 
Pus,  detection  of  indole  in  (Porcher), 

A.,  ii,  769. 
Putrefaction,  studies  on  (Rettger),  A., 
ii,  215. 
chemistry  of  (Ackermann),  A.,  i,  10„ 
Putrescine  (Ackermann),  A.,  i,  10. 
Putridine   and  its  aurichloride  (Acker- 
mann), A.,  i,  10. 
Putrine    and   its   aurichloride    (Acker- 
mann), A.,  i,  10. 
Pyknometer,  new  form  of  (Bousfield), 
T.,  679;  P.,  69. 
for     small     amounts     of     substances 
(Fischer),  A.,  i,  545. 
Pyramidone.       See      4-Dimethylaraino- 

l-phenyl-2:3-dimethyl-5-pyrazolone. 
spi7'o'Pyra,n  derivatives,  cyclic   oxonium 
salts  from  (Decker  and  Felser),  A., 
i,  906. 
Pyranol   salts    related   to   brazilein  and 
hicmatein,  synthesis  and  constitution 
of      (Perkin,       Robinson,       and 
Turner),  T.,  1085  ;  P.,  148. 
from  alkylated  brazilein  and  luematein 
(Engels,  Perkin,  and  Roiunsox), 
T.,  1147. 
Pyrazine  derivatives,  formation  of,  from 
quinoxalines    (Uahriel    and    Sonn), 
A.,  i,  60. 
Pyrazine,    2-aminn-,     and    its    additive 
.salts,  and  3-carboxylic  acid  (Gabriel 
and  Sonn),  A  ,  i,  60. 
Pyrazine  2:3-dicarboxylic    acid   and  its 
mctliyl    ester,     salts,    anliydride,    di- 
aiiiide,  andimide(GAiii!ii:L  and  Sunn), 
A.,  i,  60. 
Pyrazines,    disubstituted,    formation   of 
(Gabriel  and  Lieck),  A.,  i,  464. 


Pyrazole  series,  lactones  of  Ijio  (Wolff 

and  Schreiner),  A.,  i,  291. 
Pyrazolone  derivative,  GosH.24O.2N4,  from 
ethyl  4-phenyl-l:l-dimethylcyclo- 

hexane-2:6-dione-3:5-dicarboxylate 
(Dieckmann  and  Kron),  A.,  i,  389. 
Pyrazolones,  thio-   (Michaelis,  Ditlk, 

Lehmann,  and  Pander),  A.,  i,  688. 
3-Pyrazolones    (Michaelis,    Stiegler, 

and  Willert),  A.,  i,  209. 
Pyridazines,    synthesis    of   (Paal    and 

Kuhn),  a.,  i,  57. 
Pyridine,    some    physico-chemical    pro- 
perties  of  mixtures   of  water    and 
(HartleYjThomas,  and  Aprlebey), 
T.,    538;    P.,    22;    (Dunstan   and 
Thole),  T.,  561  ;  P.,  59. 
equilibrium     in    the     system,    silver 
nitrate      and     (Kahlenberg     and 
Brewer),  A.,  ii,  469. 
compounds,     absorption     spectra     of 
(Purvis),  A.,  ii,  745. 
with    chromates    (Briggs),   A.,    ii, 
113  ;  (Parravano  and  Pasta), 
A.,  ii,  294. 
with  mercuric  cyanide  (Schroeder), 

A.,  i,  252. 
with       molybdenum       thiocyanate 
(Rosenheim    and    Garfunkel), 
A.,  i,  615. 
additive,  with  silicon  tetrabromide 
(Reynolds),  P. ,  280. 
alkyl   iodides  and  their  conductivity 

(Schall),  a.,  i,  736. 

cobalt  and  nickel  thiocyanates,  action 

of  iodine  on  (PFEiFFEUandTiLGNER), 

A.,  i,  614. 

magnesium  organic  compounds,  action 

of,  on  benzaldehyde  (Oddo),  A.,  i,  27. 

methyl    derivatives,    chlorination    of 

(Sell),  T.,  1993  ;  P.,  225. 
reaction    of,    with    sodium    hydrogen 
.sulphite(BuciiERERandScHENKEL), 
A.,  i,  452. 
Pyridine,  3:5-(/R'hloro-,  preparation  and 
orientation     of    (Sell),    T.,    1996, 
1997  ;  P.,  225. 
2:3:5-<77chloro-,  orientation  of  (Sell), 

T.,  2001  ;  P.,  225. 
2-chloro-5-amiuo-   (Mills    and   WiD- 

dows),  T.,  1379;  P.,  174. 
3:5-(('/chloro-2-amino-,     formation    of, 
and  its  platinichloride,  and  3:5-di- 
cliloro-2-hydroxy-  (Sell),  T.,  2002  ; 
P.,  226. 
(?('fliloro(('/hvdroxy-,       formation       of 

(Sell),  f.,  2000. 
3-liydroxy-,    additive    compound    of, 
with    chloroacetic    acid    (Kirpal), 
A.,  i,  681. 
Pyridineacetoacetic  acid,  o-cyano-,  etliyl 
ester,  betaine  ol'  (Benary),  A.,  i,  601. 
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Pyridine  bases,  use  of,  as  halogen 
carriers  (Ciioss  and  Cohen),  P.,  15. 

Pyridinebetaine,  3-liydroxy-,  and  its 
methyl  ether  (Kirpal),  A.,  ii,  436. 

Pyridine-2-carboxylic  acid.  See  Picol- 
inic  acid. 

Pyridiiie-3-carboxylic  acid.  See  Nicot- 
inic acid. 

Pyridine-4-carboxylic  acid.  See  iso- 
Nicotinic  acid. 

Pyridinecarboxylic  acids,  '2:6-substi- 
tuted,  action  of  methyl  iodide  on 
(TURNAU),  A.,  i,  912. 

Pyridinecarboxylic  acids,  hydroxy-, 
betaines  of  (KiiawL),  A.,  i,  681. 

Pyridine-2:3-dicarboxyiic  acid.  See 
Quinolinic  acid. 

Pyridine  series,  new  betaiues  of  the 
(KiRPAL),  A.,  i,  679. 

SPyridone,  5-amino-,  synthesis  of,  and 
its  A^-benzoyl  derivative  (Mill.s  and 
AViDDOWs),T.,  1381  ;  P.,  174. 

2-Pyridyl  beuzoate,  5-amino-,  A^-benzoyl 
derivative  of  (Mills  and  Widdows), 
T.,  1383;  P.,  174. 

Pyrimidine  derivatives  in  nucleic   acid 
(Osborne   and   Weyl  ;    Levene 
and  Mandel),  A.,  i,  376. 
formation    of,     from    purine    bases 
(Steudel),  a.,  i,  66. 

Pyrimidine,  6-araino-,  picrolonate  of 
(Wheeler  and  Jamieson),  A.,  i,  253. 

Pyrimidine  synthesis,  Traube's  (Baum), 
A.,  i,  292. 

Pyrimidines  (Johnson  and  Hetl),  A., 
i,  59;  (Johnson),  A.,  i,  692,  739; 
(Wheeler  and  Liddle),  A.,  i,  692, 
693  ;  (Johns),  A.,  i,  917  ;  (Johnson, 
Clapp,  and  Martin),  A.,  i,  835  ; 
(Johnson,  Storey,  and  McCollum), 
A.,  i,  837  ;  (Wheeler  and  Johns), 
A.,  i,  838  ;  (Johnson  and  Clapp),  A., 
i,  931  ;  (Johnson  and  Derby),  A.,  i, 
1018. 

Pyrines,  4-keto-compounds  of  (Mi- 
ch aelis  and  Engelhardt),  A.,  i, 
918. 

i^-Pyrines,  nitroso-compounds  of  (Mi- 
chaelis,  Mielecke,  and  Lutze),  A., 
i,  61. 

Pyrites,  action  of  potassium  chlorate  on 
(Spezia),  a.,  ii,  861. 
estimation  of  copper  in  (Remondini), 
A.,  ii,  323. 

Pyrites  crystals,  American  (I^raus  and 
Scott),  A.,  ii,  115. 

Pyrocatechol.     See  Catechol. 

Pyrogallol,  hydrogenation  of  (Sabatier 
and  Mailhe),  A.,  i,  529. 
l:3-dialkyl  ethers,  carbamates  of,  pre- 
paration   of    (Basler    Chemische 
Fabkik),  a.,  i,  635. 


Pyrogallolaldehyde,  compound  of,  with 

aniline  hydrochloride  (Gattermann), 

A.,  i,  ;n. 

Pyromeconic  acid  {^-hydroxy-y-pyronc), 
constitution  of  halogenated  compounds 
of  (Compagno),  a.,  i,  280. 

Pyromellitic  acid,  constitution  of  the 
phthaleins  of  (Silrekrad),  P.,  209. 

i.soPyromucic  acid,  constitution  of 
(Blaise  and  Gault),  A.,  i,  714. 

Pyromucylacetic  acid.  See  Furfuroyl- 
acetic  acid. 

7-Pyrone,  3-hydroxy-.  See  Pyrome- 
conic acid. 

2-Pyrone-6-carboxylic  acid,  3-hydroxy- 
(Blaise  and  Gault),  A.,  i,  714. 

4-Pyrone  compounds,  formation  of,  from 
acetylenic  acids  (Ruhemann),  T.,  431, 
1281  ;  P.,  52,  177. 

Pyrones  and  allied  compounds,  relation 
between  absorption  spectra  and  chem- 
ical constitution  of  (Baly',  Collie, 
and  Watson),  P.,  268. 

Pyronone  syntheses  by  means  of  the 
"  tertiary  bases  reaction "  (Wede- 
KiND  and  Haeussermann),  A.,  i,  671. 

Pyrotartaric     acid,     (?/bromo-,     action 
of     phenylhydrazine     on     (Fichter, 
Guggenheim,   and    Brasch),   A.,   i, 
■  105. 

Pyrrhotite,  recent  formation  of  (Cornu), 
A.,  ii,  396. 

Pyrrole  derivatives  and  piperazine  de- 
rivatives, synthesis  of,  from  the 
three  nitroanilines  ( Borsch E  and 
Titsingh),  a.,  i,  103. 
potassium  derivative,  action  of  silico- 
chloroform  on  (Reynolds),  P.,  279. 
silicon  compound  of  (Reynolds),  P., 
279. 

Pyrroles,  reactions  of  (Angeli  and 
Marchetti),  a.,  i,  207. 

Pyrroles,  nitroso-  (Morelli  and  Mar- 
chetti),  a.,  i,  363. 

Pyrrolidine-2carboxyIic  acid.  See 
Proline. 

Pyrrolidone  derivatives,  amino-,  from 
mesityl  oxide  and  from  benzylidene- 
acetone  (Kohn),  A.,  i,  829. 

Pyruvic  acid,  ethyl  ester,  action  of,  on 
^-toluidine  (Simon),  A.,  i,  687,  738. 

Q- 

Quartz,  chalcedony,  and  opal,   relation 
between  (Leitmeier),  A.,  ii,  954. 
change  of  state  in,  at  570°  (MtJGGE), 
A.,  ii,  302. 
Quartz  tubes.     See  Tubes. 
Quercetin  methyl  and  trimethyl  ethers 
and  their  acetyl  derivatives  (Wi'NDER- 
lich),  a.,  i,  559. 
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Quercitol,  occurrence  of  (v.  Lippmanx), 

A.,  ii,  124. 
Quinaldine.     See  2-Mctliylquinoline. 
Quinatoxins,      pharmacology     of      the 

(Hildebrandt),  a.,  ii,  877. 
4-Quinazolone  {i-hydroxyquiiuLzoline),  7- 
iiitro-  (BoGERT  and  Klaber),  A.,  i, 
407. 
Quinazolones  (BoGERTaud  Klacer),  A., 

i,  466. 
Quinhydrone,  absorption  spectra  of,  in  a 
state  of  vapour  and  insolation  (HArvT- 
LEY  and  Leonard),  P.,  284. 
Quinic    acid,    calcium    i^nd    zinc    salts 

(Gorter),  a.,  i,   346. 
Quinine,    behaviour    of,    in    the    body 
(Grosser),  A.,  ii,  213. 
sulphate       and       acid       ]iersulphate 
(Wolffexstein  and  Wolff),  A., 
i,  283. 
fKsulphate,  direct  application  of  Ker- 
ner's  and  of  Liebig- Hesse's  process 
to  (Biginelli),  a.,  ii,  783. 
tannates.     See  under  Tannic  acid, 
test  for  (Vondrasek),  A.,  ii,  997. 
Quinizarin,condensation  of, with  aromatic 
amines  (Graxdmougin),  A.,  i,  808. 
diethyl-^-phenylenediamine  and  toluid- 
ine  derivatives  of  (Grandmougin), 
A.,  i,  809. 
o-Quinocatechol  hemi-ether,  /(.Cju^achloro- 
(Jackson  and  Carletox),  A.,  i,  428. 
o-Quinodimethylhemiacetalcatechol 
ether,     Af.rachloro-,     preparation     of 
(Jackson  and  Carleton),  A.,  i,  428. 
Quinol,  absorption  spectra  of,  in  a  state 
of  vapour  and  in  solution  (Hartley 
and  Leonard),  P.,  284. 
hydrogenation     of     (Sabatier     and 

Mailhe),  a.,  i,  529. 
experiments  on  the   oxidation   of  (v. 
EuLER  and   BoLix),  A.,  ii,   1021  ; 
(Wolff),  A.,  ii,  1022. 
reaction     of    diazonium     salts     with 
(Orton  and  Everatt),   T.,  1021; 
P.,  118. 
action  of  fused  potassium  hydroxide  on 

(Blanksma),  a.,  i,  262. 
condensation  products  of  (Meyer  and 

Witte),  a.,  i,  670. 
and    arlnitin,    dilleruutiation   between 

(Lemaire),  a.,  ii,  328. 
dimethyl  etlier,suiphination  of  (Smiles 
and  Le  Kossi(;nol),  T.,  760. 
Quinol,     tttraQ\i\o\'o-    (hydrochluroanil), 
preparation  and  puritication  of  (Bou- 
veault),  a.,  i,  190. 
Quinoline  and  its  mononitro-derivatives, 
nitration      of      (Kaufmann      and 
HOssY),  A.,  i,  SG.'j. 
reduction    of,    in    presence   of  nickel 
oxide  (Ipatieff),  A.,  i,  332, 


Quinoline     derivatives     (Remfry    and 
Decker),  A.,  i,  364. 
of  the  anthraquinone  series,  prepara- 
tion    of     (Farbwerke      vorm.  ' 
Meister,  Lucius,  &  Bkuning), 
A.,  i,  365. 
mechanism    of    the     synthesis    of 
(SiMOx),  A.,  i,  687. 
alkyl   iodides  and  tlieir  conductivity 

(Sun all),  a.,  i,   736. 
glyoxaline  bisulphite,   amino-  (HlNS- 

berg),  a.,  i,  453. 
8-mercaptan   and   its  benzoyl   deriva- 
tive,   ethyl   ether,   and  disulphide, 
and  their  5-bromo-derivative  (Edix- 
ger),  a.,  i,  363. 
Quinoline,    amino-derivatives,     reaction 
of,  with  l-chloro-2:4-dinitrobenzene 
(]\Ieigen,  Garbs,  Merkelbach,  and 
WiciiERN),  A.,  i,  580. 
6-chloro-,     additive  salts  of   (Voxge- 
RICHTEN  and  Hofchen),  a.,  i,  914. 
o-hydroxy-,    salts   of,    with   polybasic 
acids (Fritzsche  &  Co.),  A.,  i,  287. 
2:4-(fihydroxy-.    See  4-Oxycarbostyril. 
8-thiocyano-  (Edixger),  A.,  i,  364. 
Quinolines,  mechanism  of  the  reactions 
of  Skraup  and  of  Doebner  and  Miller 
in    the    formation    of    (Blaise    and 
Maire),  a.,  i,  566. 
Quinoline  bases,  action  of  acid  esters  on 

(Spady),  a.,  i,  91.^. 
Quinoline-6-carboxylic  acid,   amide   of, 
and  its  ^Y-nietliylol   derivative   (ElN- 
HORX),  A.,  i,   612. 
Quinoline-2-carl30xylic  chloride  (Best- 

HORx),  A.,  i,  681. 
Quinoline-6-carboxylpiperidylmethyl- 
amide   and    its    hydrochloride    (Ein- 
horn),  a.,  i,  612. 
Quinolinesulphonic     acid,     S-hydroxy-, 
and  its  salts,  preparation  of  (Fritzsche 
&  Co.),  A.,  i,  208. 
Quinoline-5sulplionic  acid,  8-hydroxy- 
7-iodo-,    double    ammonium    salt   of 
(Griese),  a.,  i,  454. 
Quinoline-S-sulpbonic  acid  and  5-bromo-, 
and  tlieir  chlorides  (Edixger^),  A., i, 363. 
Quinolinic     acid     {pyriditu-'l-.Z-dkarb- 
oxijlic  acid),  3-methyl  ester,  decompo- 
sition of  (Kirpal),  a.,  i,  565. 
Quinolylbenzotriazoles,    5-nitro-    (iMki- 
GEX,     Garbs,      JMerkelrach,     and 
Wiciir.i-.N),  A.,  i,  580. 
2-Quinolyl  phenyl  ketone  (Bestiiorn), 

A.,   i,   681. 
4-Quinolyl  phenyl  ketone  (Rem fry  and 

Decker),  A.,  i.  364. 
y-Quinomethylhemiacetalcatechol  ether, 
/(('.raeliloio-,   preparation  o[   (.IacksoN 
and  Carleton),  A.,  i,  428. 
o-Quinone.     Sec  o-Benzo<iuinone.. 
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//^-Quinone.     See  w-Benzonuinoiie. 
y*-Quiiione.     See  ja-Benzoquinoue. 
ftuinone  formation  (Yidal),  A.,  i,  902. 
Quinonedimethyldi-immonium  salts 

(WiLLSTATTEii   and  riccAiin),  A.,  i, 

476. 
as-7/im-(tuinonedimethyldi-imiiioiiium 

salts    (WiLLSTATTEii   and    Piccakd), 

A.,  i,  476,  915. 
Quinonehydrazones,relation  between,  and 

ju-hydioxyazo-conipounds    (Borsche), 

A.,  i,  66. 
wim-Quinoneimines  (Willstattkr  and 

PicCAKu),  A.,  i,  475,  915. 
Quinones  and  aldehydes,   preparation  of 
(Lang),  A.,  i,  350. 

aromatic,      direct     liydrogenation     of 
(Sabatier  and  Mailhe),  A.,  i,  278. 

biuuclear,   as  cliromogens   (Decker), 
A.,  i,  805. 

halochromism  of  (Meyer),  A.,  i,  731  ; 
(Kehrmanx),  a.,  i,  993. 

and  their  oximes  of  the  benzene  series, 

condensation  of,  with  nitro-deriva- 

tives  of  phenylhydrazine  (Borsche), 

A.,  i,  66. 

Quinones,  halogen  derivatives,  action  of 

a-benzoylphenylhydiazine     on     (Mc- 

Phersox  and  Dubois),  A.,  i,  461. 
Quinonoid     compounds    (AYillstatter 

andPlccARD),  A.,  i,  475,  915  ;  (Kehr- 

mann),  a.,  i,  699  ;  (Willstatter  and 

MiJLLER),  A.,  i,  731. 
"Quinonoid  dyes,  binuclear  "  (Decker\ 

A.,  i,  805. 
Quinonoid    sulpho-derivatives   (Zincke 

and  Buuxe),  A.,  i,   336. 
Quinoxaline    derivatives,    formation    of 

pyrazines  from  (Gabiuel  and  Sonn), 

A.,  i,  60. 
Quinoxaline,   2:3-f7(chIoro-    (Motylew- 
SKi),  A.,  i,  371. 

hydroxy-derivatives (Hinsberg),  A.,  i. 
694. 
Quinoxalines,     relation     of    azines     to 

(Fischer  and  Schixdler),  A.,  i,  221. 

E. 

Rabbit,    the  glycogt-uie  changes  in  the 

placenta  and  the  fcetus  of  the  pregnant 

(LocHEEAD  and  Cramer),  A.,  ii,  710. 

Sabbits,    utilisation   of    the   energy   of 

provender     as     influenced     by    the 

temperature    of    the    surroundings, 

and    the    nutritional    condition    of 

(UsTJAXZEFF    and     Bogajewsky), 

A.,  ii,  962. 

degradation    of    2:5-diketopiperazines 

in  the  organism  of  (Abderhalden), 

A.,    ii,    521  ;    (Abderhalden  and 

Wacker),  a.,  ii,  1052. 


Rabies,   action  of  various  chemical    re- 
agents on  the  virus  of  (Fermi),  A.,  ii, 
412. 
Racemic  amines.     See  Amines. 

auiino-acids,    resolution  of,    by  yeast 

(Eiirlich  and  Wexdei.),  A.,  i,  268. 

compounds,  existence  of,  in  the  liquid 

state  (DrxsTAN  and  Thole),  T., 

1815;  P.,  213. 

triboluminescencc  of  (Gerxez),  A., 

ii,  748. 

Racemisation.      See    Autoracemisation. 

Racemism,    partial     (Ladexburg    and 

Hermaxxj,  a.,  i,  364. 
Radioactive  substances,    Radioactivity, 
Radiation,    and    Rays.       See    under 
Photochemistry. 
Radiobacter  and  azotobacter,  the  chemi- 
cal changes  involved  in  the  assimila- 
tion of  free  nitrogen  by  (Stoklasa), 
A.,    ii,    880  ;     (Stoklasa,    Erxest, 
Straxak,  and  Vi'tkk),  A.,  ii,  975. 
Radio-lead  (Szilard),  A.,  ii,  141. 
Radiology.     See  under  Photochemistry. 
Radiotellurium.     See  Radium  F. 
Radiotborium,   short-lived  intermediate 
jiroduct    between    mesothoi'ium    and 
(Hahx),  a.,  ii,  454. 
Radium  in  Australian  minerals  (Maw- 
.sox  and  Laby),  A.,  ii,  917. 
in  deep  sea  sediments  (Joly),  A.,  ii, 

649. 
atomic  weight  of  (Wilde),  A.,  ii,  141, 

1027  ;  (Thorpe),  A.,  ii,  448. 
what  is  ?    (Faust),  A.,  ii,  245. 
production    and   origin   of  (Ruther- 
ford), A.,  ii,  6. 
preparation     of,      from     pitchlilende 
(Haitixger  and  Ulrich),    A.,    ii, 
857  ;  (Paweck),  A.,  ii,  917. 
atom,      certain     properties     of      the 

(Riecke),  a.,  ii,  6. 
life  of  (Boltwood),  A.,  ii,  551. 
and  uranium,  relation  between  (Soddy'), 

A.,  ii,  919. 
heat  developed   by  (v.    Sciiweidler 

and  Hess),  A.,  ii,  919. 
energy  of  (Borodowsky),  A.,  ii,  448. 
disti-ibutiou   in  electric  fields   of  the 
active   deposits   of   (Rus.s),    A.,    ii, 
552. 
emission  of  electricity  from  the  induced 

activity  of  (Duaxe),  A.,  ii,  748. 
influence  of,    on  the  electrolytic  con- 
ductivity    of     colloidal     solutions 
(ZfeOBiCKi),  A.,  ii,  451. 
inllueuce  of,  on  the  decomposition  of 
hydriodic     acid     (Creightox    and 
Mackexzie),  a.,  ii,  450. 
action  of,  on  the  coloration  of  certain 
precious  stones   (Berthelot),    A., 
ii,  8. 
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Badium,  rate  of  production   of  helium 
from  (Dewar),  A.,  ii,  92i. 
formation   of  ozone   by    (Nasini  and 

Levi),  A.,  ii,  793. 
emanation,    spectrum    of    (Cameron 

and     Ramsay),     A.,     ii,     786  ; 

(Rutherford  andRoTDs),  A.,  ii, 

787. 
pliotograpliic  impressions  produced 

by    (MuSoz  DEL  Castillo   and 

Diaz  de  Rada),  A.,  ii,  749. 
volume  of  (Rutherford),  A.,    ii, 

791. 
determination     of     tiie     molecular 

weight  of,   by  comparison  of  its 

rate   of  diffusion    with    that    of 

mercury   vapour  (Perkins),   A., 

ii,  552. 
the  initial  change  of  the  (Sidcjwick 

andTiZARD),  P.,  64. 
measurement  of  tlie  absorption  co- 
efficients   of,    in     solutions    and 

mixtures    (Kofler),    A.,    ii,   80; 

(MuSoz  DEL  Castillo),   A.,  ii, 

749. 
direct  action  of,  on  copper  and  gold 

(Perman),  T.,  1775  ;  P.,  214. 
action   of,     on   solutions   of  copper 

salts  (Curie  and  Gleditsch),  A., 

ii,  793. 
action  of,  on  water  (Cameron  and 

Ramsay),  T.,  966,  992  ;   P.,  132, 

133  ;  (Rutherford  and  Royds), 

A.,  ii,  1006. 
chemical   action   of,    on  water  and 

certain  gases  (Cameron  and  Ram- 
say), T.,  966  ;  P.,  132. 
decay  of,  when  dissolved  in  water 

(Moore),  A.,  ii,  651. 
condensation    of    water    vapour   in 

})reseuce   of    (Curie),    A.,    ii,    7, 

797. 
action  of,   in  diabetes   (Poulsson), 

A.,  ii,  1057. 
quantitative   estimation    of,    in  the 

atmosphere  (Eve),  A.,  ii,  7,  910  ; 

(Ashman  ;    Satterly),    A.,    ii, 

918. 
a-particles,   scattering  of,    by   matter 

(Geujer),  a.,  ii,  795. 
o-rays,   tlie  range  of  tlie  (Duane),  A., 

ii,  553. 
secondary  rays  from  the  (Du\ne\ 

A.,  ii,  554. 
aecondaiy      rays,      experiments      on 

(Starke),  A.,  ii,  341. 
7-rays,    dilferent    kinds   of,    and   the 
secondary   7-rays   which  they   pro- 
duce (Kleeman),  a.,  ii,  553. 
Eadium  bromide,  action  of,  on  precious 
stones   of    the  family    of    aliiiiiiiiiih's 
(Bokdas),  a.,  ii,  8. 


Radium-2>  and  -C,  decay  of,  at  high  tem- 
peratures   (Schmidt),     A.,    ii,     141  ; 
(Makower  and  Russ),    A.,   ii,   449  ; 
(Engler),  a.,  ii,  650. 
Eadium  C,  secondarv  7-rays  due  to  7-rays 

of  (Eve),  a.,  ii,  795. 
Radium  D,    E,   F,     occurrence    of,    in 
ordinary  lead  (Elster  and  Gei- 
tel),  a.,  ii,  449. 
separation  of,  from  radio-lead  (Szi- 
lard),  a.,  ii,  141. 
Rafl&nose,   hj^drolysis  of,   by  acids  and 
enzymes  (Armstrong  and  Glover), 
A.,  i,  712. 
Rays.     See  under  Photochemistry. 
Reactions.      See  Affinity,  chemical. 
Red    lead.      See    Triplumbic    tetroxide 

under  Lead. 
Reducing  sugars.     See  Sugars. 
Reductase,  role  of,  in  alcoholic  fermenta- 
tion (Palladin;,  a.,  i,  589. 
Reduction  and  oxidation  of  unsaturated 
organic    compounds,    catalytic     re- 
actions of  (Fokin),  a.,  i,  311. 
with   platinum   and  hydrogen  at  the 
ordinary    temperature    (Willstat- 
TER    and    Mayer),     A.,     i,    383, 
636. 
Reflection  spectra,  infra-red.     See  under 

Pliotochemistry. 
Reflux  condenser.     See  Condenser. 
Refraction  and  Refractive  power.     See 

under  Photochemistry. 
Refractometric     analysis.      See     under 

Analysis. 
Refractometric   researches.     See   under 

Photoclieuiistry. 
Regulator,  simple,  for  high  pressure  gas 

(Le  Russignol),  a.,  ii,  827. 
Renal     calculi    (Rowlands),     A.,     ii, 

770. 
Rennet,  action  of,  on  human  milk  (Bien- 
exfeld),    a.,    ii,    121  ;     (Fuld  and 
Wohlgemuth),  A.,  ii,  311  ;  (Engel), 
A.,  ii,  873. 
Rennin  {chymosin)  and  pepsin  (Gewin), 
A.,  i,  71  ;  (Bang),  A.,  i,  236. 
non-identity  of,  with  pepsin  (Hammar- 

sten),  a.,  i,  588. 
probable     chemical     constitution     of 
(Scala),  a.,  i,  236. 
Renosulphuric  acid  (Mandel  and  Neu- 

bekg),  a.,  i,  1029. 
Reptiles,    chemistry   of    tlie    liver   and 

iimsflc  of  (Lyman),  A.,  ii,  769. 
Resacetophenone       (2:4  -d\hi/ihv.rif(tc-:to- 
}t/irji<'/ir),  action  of  plitlialic  anhydr- 
ide on   (Toruey  and   Brewster), 
A.,  i,  427. 
derivatives  (Dahse),  A.,  i,  552. 
diiiietliyl  other   (Perkin,    Robinson, 
and  Turner),  T.,  1108. 


INDEX   OF   SUBJECTS. 


1429 


Besacetophenonecarboxylic  acid,  syn- 
thesis of,  and  its  esters  and  their 
hydrazoues,  and  ethers  (LlEisEiiMANN 
and  Linden iiaum),  A.,  i,  5-19. 
Eesacetophenonephenylhydrazone  and 
its  derivatives  (ToRREY  and  Kipper), 
A.,  i,  460. 
Resacetophenonesemicarbazone(ToRREY 

and  KiiTEn't,  A.,  i,  461. 
Residual   afBuity.     See  under  Affinity, 

chemical. 
Resin,    a    false   euphorbium   (Tscmiicn 
and     Leuchtenberger),     A.,     i, 
196. 
of  Antiaris  toxicaria  (Windaits  and 

Welsch),  a.,  i,  903. 
oi Finns  Jeffreyi  (TscHiRc  H  and  Leuch- 
tenberger), A.,  i,  196. 
Resins  from  conifers  (Schkateloff),  A. , 
i,  816. 
from  turpentine,  method  of  obtaining, 
and  the   preparation  from  them  of 
lacs,  varnishes,  &c.  (Okloff),  A.,i, 
815. 
See  also  Copals,  Grindelia,  and  Seani- 
niony  resins. 
Resin   acid,    dextrorotatory   (Schkate- 
loff), A.,  i,  890. 
Resin  oil  (Schultze),  A.,  i,  356. 
Resodiacetophenone,   azine,  acetyl,   and 
benzoyl  derivatives,  and   phenylliydr- 
azones  and  their  derivatives  (Torrey 
and  Ku'I'Er),  A.,  i,  461. 
Resoflavin  (Herzig  and  Epstein),  A. ,  i, 
899. 
and    its    analogue    from    gallic    acid 
(Herzig,  Tscherne,  Epstein,  and 
V.  Buonneck),  a.,  i,  547. 
Resoquinone.     See  ??i-Benzoquinoue. 
Eesorcinol,  melting  point  of  (Bennett), 
A.,  i,  529. 
azo-derivatives  of  (Obton  and  EvER- 

att),  T.,  1017;  P.,  118. 
diethyl     ether     [l-.Z-diellioxyienzenc), 
2-A-di-  and  2:i:6-tri-mtro-  (Blanks- 
ma),  A.,  i,  158. 
dimethyl  ether  {l:-i-dimdhm-ybenzcne), 
5-nitro-,  nitration  of  (Blanksma), 
A.,  i,  979. 
4:6-rfinitro-2-cyano-     (Blanksma), 
A.,  i,  271. 
Eesorcinol,  2:4:6-irmitro-.  See 

Styphnic  acid. 
mono-  and  o^i-nitroso-,  successive  pre- 
paration    of,     and     of     resorubrin 
(Barberio),  a.,  i,  161. 
Resorcylaldehyde  and  chloro-,  and  their 
derivatives,    synthesis    of    (Gatter- 
mann),  a.,  i,  30. 
Resorubrin,    successive    preparation    of 
mono-  and  di-nitrosoresorcinols  and  of 
(Barberio),  A.,  i,  161. 


Respiration   and   circulation,  effects   of 

excess  of  carbon  dioxide  and  want 

of  oxygen  on   (Hill  and   Flack), 

A.,  ii,  706. 

regulation  of  (Scott),  A.,  ii,  865. 

influence  of  oxygen  on  (Pembrey  and 

Cook),  A. ,  ii,  706. 
anaerobic,    without   the   formation   of 
alcohol (Kostytscheff),  A.,  ii,  416. 
Cheyne-Stokes  (Pembrey),  A.,  ii,  204. 
cutaneous   (Franchini   and    Preti), 
A.,  ii,  509. 
Respiratory  metabolism  of  the  isolated 
spinal  cord  of  the  frog  (  Winterstein), 
A.,  ii,  509. 
Respiratory  tract,  absorption  of  poison- 
ous gases  by  the  (Lehmann,  Wiener, 
WiLLKE,  and  Yamada),  A.,  ii,  771. 
Retene,  structure  of  (Lux),  A.,  i,  873. 
Reyerite    from  Greenland   (Boeggild), 

A.,  ii,  399. 
Rhamnose-o-  and  -??i-nitroplienylhydr- 

azones  (Reclaire),  A.,  i,  1014. 
Rhamnosides  (Schmidt),  A.,  i,  437. 
Rhammis  Frangula  and  JR.  Purshinnn, 
barks  of  (Tschirch  and  Pool),  A.,  ii, 
886. 
Rhapontic  acid  (Hesse),  A.,  ii,  420. 
Rbapontigeninand  its  triacetyl  derivative 
and    i'si/RhapontigentQ    (Hesse),  A., 
ii,  419. 
Rbapontin  and   its    penta-    and    hexa- 
acetyl  derivatives  (Hesse),  A.,  ii,  419. 
Rhein     and     its    acetyl,    sodium,    and 
potassium  derivatives  (Hesse),  A.,  i, 
439. 
Rheum  austriacum  and  R.  Rhapontiaim, 

roots  of  (Hesse),  A.,  ii,  418. 
Rbizocholic      acid       and      its      salts 
(Schrotteb,    Weitzenbock,     and 
Witt),    A.,    i,    532;    (Schrotter 
andWEiTZENBOCK),  A.,  i,  636,  900. 
nature  and  constitution  of  (Schrotter 
and  Weitzenbock),  A.,  i,  900. 
Rhodanic  acid,   3-amiuo-,  and   its   con- 
densation     with       aldehydes      (An- 
dreascu),  a.,  i,  684. 
Rhodanic   acids,  substituted,  and  their 
condensation     with     aldehydes    (An- 
dreasch),  a.,  i,  683. 
Rbodanides  of  inorganic  radicles,  con- 
stitution and  properties    of    (Dixon 
and  Taylor),  T.,  2148  ;  P.,  238. 
Rhodaninacetic    acid  (d-carbo.v)j)nethyl- 
rloiilanic    acid,    i-kcto-2-thiothiazvl- 
idinc-Z-acetic  add)   and    its    esters 
(Korner),  a.,  i,  510. 
and  its  salts,  and  its  condensation  with 
aldehydes  (Andreasch),  A.,  i,  684. 
Rhodium,  wave-length  tables  of  the  arc 
and  spark  spectra  of  (British  Associa- 
tion Reports),  A.,  ii,  334. 
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Rhodium  halogen  salts,  double  (Gutbier 
and  Huttlixger),  A.,  ii,  200. 

Rhodium  crucible,  use  of,  in  chemical 
operations  (Crookes),  A.,  ii,  702. 

Rhodocladonic  acid  (Zopf),  A.,  ii,  526. 

Rhodonite — wollastonite,  freezing  point 
curve  for  the  system  (Ginsber(;),  A., 
ii,  842. 

Rhodophyllins  (Willstatter  and 
Pfannenstiel),  a.,  i,  198. 

Rhodusite  from  Asskys  River,  Siberia 
(Iskull),  a.,  ii,  401, 

Rhubarb  and  allied  substances,  com- 
pounds from  (Hesse),  A.,  i,  438;  ii, 
418. 

Z-Ribose,  isolation  of  (Blanksma  and 
Alberda  van  Ekensteim),  a.,  i,  951. 

Rice,  proteins     of     (Rosenheim      and 
Kajiura),  a.,  ii,  317. 
starch.     See  Starch, 
straw,  composition  of  (Takeuchi),  A., 
ii,  617. 

Rickets,  calcium  metabolism  in  relation 
to  (Aron),  a.,  ii,  771. 

Rizopatronite  from  Minasragra  (Bravo), 
a.,  ii,  703. 

Rock  analyses,  estimation  of  ferrous 
oxide  in  (Mauzelius),  A.,  ii,  538. 

Rock-rose  oil  (Haensel),  A.,  i,  665. 

Rock  salt,  blue  (Cornu),  A.,  ii,  396. 
artificial  dichroism  of  (Siedentopf), 
A.,  ii,  4. 

Rocks,  influence  of  fine  grinding  on  the 
water  and   ferrous   iron  content  of 
(Hillebrand),  a.,  ii,  778. 
estimatiou  of  small  amounts  of  barium 
in  (Langley),  A.,  ii,  985. 

Rdntgen  rays.  See  under  Photo- 
chemistry. 

Rongalite    {sodiiua  formaldi'hijde.mlph- 
o.vy/dic),  bases,    and    formaldehyde 
(Binz  and  Isaac),  A.,  i,  940. 
constitution  of  (Orloff),  A.,  i,  132. 

Rongalitic  acid,  bases,  and  formaldehyde 
(Bixz  and  Isaac),  A.,  i,  940. 

Rosamine,  the  chromogeu  of  the  simplest 
(Keiirmaxn  and  Dengler),  A.,  i, 
1002. 

Rosindone,  constitution  of  (Kehrmann 
and  Stern),  A.,  i,  220. 

wuRosindone,  constitution  of  (Kehr- 
mann and  Stern),  A.,  i,  220. 

Rosin  spirit,  estimation  of  mineral  oil 
in  (Adan),  a.,  ii,  1075. 

Rosocyanin  and  its  salts,  acetyl  deriva- 
tive, and  methyl  ctJier  (Oi-arke  and 
Jackson),  A.,  i,  670. 

Rotation  and  Rotatory  dispersion,  polari- 
sation, and  power.  See  under  I'hoto- 
chemistry. 

Rottlerinand  its  reactions  (Herrmann), 
A.,  i,  U'J. 


Roussin's     salts     (Belltjcci     and    de 

Oesarisj,  a.,  ii,  111. 
constitution   of  (Cambi),   A.,   ii,    41, 

288. 
See  also  Ferronitrosulphides. 
Rubber,  Para,  oxydase  in  (Spence),  A., 
ii,  774. 
latex,    influence   of    the    medium   on 
Brownian  motions  in  (Henri),  A., 
ii,  760. 
See  also  Caoutchouc. 
Rubber  tubing,  absorption  of  gases  by 

(Ditmar),  a.,  ii,  159. 
Rubidium  rhodium  bromide  and  chlor- 
ide   (Gutkier  and    Huttlinger), 
A.,  ii,  200. 
dichvoma,\e    (AVyrouboff),     A.,     ii, 
181  ;  (Stortenbeker),   A.,  ii,  494. 
iodate  and  j?e?-iodate  (Barker),  T., 

15. 
2)ohjlodi(les  (FoOTEand  Chalker),  A., 

ii,  586. 
nitrate,  crystallisation  of  (Jones),  T., 

1742  ;  P.,  196. 
calcium  sulphates  (D'Ans  and  Zeh), 

A.,  ii,  104. 
<?-/thionate    (Mackenzie   and    Mar- 
shall), T.,  1735  ;  P.,  199. 
Rubidium    and    cresium,    estimation   of 
(Mackenzie    and    Marshall),    T., 
1738;  P.,  200. 
Rubidium  syngenite  (D'Ans -and  Zeh), 

A.,  ii,  104. 
Rubrocurcumin  and  its  acetyl  derivative 

(Clarke  and  Jackson),  A.,  i,  670. 
Ruby,  spectrum  of  the  (Miethe),  A.,  ii, 

139. 
Rue    anemone,    abnormal    biochemical 

liroducts  of  (Beattie),  A.,  ii,  1065. 
Rufiquebracho  acid  (Nikrexstf.in),  A., 

i,  40. 
Ruthenium,  detection    of,   in   platinum 

alloys  (Orloff),  A.,  ii,  231. 
Rutin  (Schmidt  ;  Wunuerlich),  A.,  i, 
438. 
from  Capparis  spinoaa  and  Glohularixi 
Ah/pum  (Wunderlich),  A.,i,  559. 
from  Polygonum  Fa(jopyruni,  and  its 
acetyl    derivative    (Wunderlich), 
A.,  i,  559. 
Rye,  effect  of  commercial  sodium  nitrate 
on  (PE  Grazia),  a.,  ii,  420. 
trliadin  from.     See  under  Gliadin. 


S. 

Sabina  ketone,  preparation  and  trans- 
formation of,  and  its  scmicarbazoiio 
(Wallach  and  Hevek),  A.,  i,  424. 

Saccharides.  Sec  Disaccharides  and 
Polysaccharides. 
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Saccharimeters,  normal  tubes  for  (Kovs- 

set),    a.,  ii,    73  ;    (Pellet),   A.,   ii, 

235. 
"Saccharin."     See  o-Benzoicsulphiiiide. 
Saccharin  and  alkali  saccharinates  (Rim- 
bach  and  Heiten),  A.,  i,  394. 
Saccharine  liquids,  estimation  of  lactic 

acid  in  (Legler),  A.,  ii,  438. 
Saccharinic     acid,     alkali     salts,     and 

saccharin  (Rimbach  and  Heiten),  A., 

i,  394. 
jsoSaccharinic      acid,     preparation      of 

(KiLiANi),   A.,  i,  246. 
Saccharinic    acids    (Nef),    A.,    i,    8  ; 

(KiLiANi),  A.,  i,   128,  246. 
Saccharose.     See  Sucrose. 
Saffron,     constituents    of     (Pfyl    and 
Scheitz),  a.,  ii,  979. 

process  for  the  valuation  of  (Pfyl  and 
Scheitz),  A.,  ii,  997. 
Safranine  series,  preparation  of  sulphonic 

acids   of  the  (Aktien-Gesellschaft 

FiJR    Axilin-Fabrikation),    a.,     i, 

225. 
Safranines  (Barbier  and  Sisley),  A.,  i, 

64,  225. 
Safraninones  containing  aliphatic  groups, 

preparation    of    (Farbwerke    vorm. 

Meister,  LtJCius,  &  Bbuning),  A.,  i, 

225. 
isoSafrole  and  di-  and  tri-hvomo-,  action 

of  phosphorus  pentachloride  on  (HoER- 

IN'G  and  Baum),  A.,  i,  527. 
ilz-Safrole,  preparation  and  reduction  of 

(Behal  and  Tiffeneaxj),  A.,  i,  631. 
Sage  oil  from  Grasse  (Roure-Bertrand 

FiLs),  A.,  i,  558. 
Saiodin.    Sec  13ehenic  acid,  iodo-,  calcium 

salt. 
Sakuranin  and  its   acet)'l   and   benzoyl 

derivatives   from  the  bark  of  Prumcs 

Pscudo-cerasus     var.       Sicholdi     and 

Sakuranetin      (Asahina),       A.,      i, 

559. 
Sal  ammoniac.    See  Ammonium  chloride. 
Salicin,    physiological   action   of  (Omi  ; 

Kusumoto),  a.,  ii,  613. 
Salicylaldehyde,    testing  the   purity   of 
(Kreis),  a.,  ii.  234. 

condensation  of,  with  benzamide 
(Titherley  and  Marples),  T., 
1933  ;    P.,  229. 

sodium    derivative,    and    bromoethyl 
ether     and      its     phenylhydrazone 
(Helbig),  a.,  i,  357. 
Salicylaldoxime,  alkylation  of  (Irvine 

and  Moodie),  T.,  102. 
Salicylic   acid   {o-hydroxyheiaow    acid), 

preparation   of,    from    2-cyclohexanol- 

l-carboxylic    acid,    and   its    3-bromo- 

derivative   (Kutz   and   GuTz),    A.,    i, 

173. 


Salicylic  acid,  substances  whicli  play  a 

part  in  the  synthesis  of  (Moll  van 

Chakante),  a.,  i,  175. 
action  of  ferric  salts  on  (Hopfgart- 

ner),  a.,  i,  891. 
resorbed,  action   of,  on  blood  serum 
(Jacoby),  a.,  ii,  512. 

influence  of,  on  the  opsonic  functions 
of     the     serum      (.Jacoby     and 
Schutze),  a.,  ii,  511. 
azo-compounds  of  (Graxdmoitoin  and 

GuisAN),    A.,     i,    926  ;     (Grand- 

MOUGiN    and     Freimann),    A.,    i, 

1024. 
hydrazine  compound  of  (Fbanzen  and 

Eichler),  a.,  i,  831. 
the     supposed      phenylhydrazone     of 

(Meyer),  A.,  i,  176. 
detection  and  estimation  of,  in  foods 

(v.  Gen'ersich),  a.,  ii,  906. 
and  its  methyl  ester,  estimation  and 

separation  of  (Gibb.s),  A.,  ii,  906. 
separation  of  (Bougault),  A.,  ii,  738. 
Salicylic   acid,  brucine   and   cinchonine 

salts,    and    their     optical     activity 

(Hilditch),  T.,  1391  ;  P.,  186. 
copper      salt,     and      the     action     of 

ammonia  and  pyridine  on  (Ley  and 

Erler),  a.,  i,  177. 
glucinum  salt   (Glasmaxn  and    No- 

vicky),  a.,  i,  121  ;  (Taxatar  and 

Kurovski),  a.,  i,  758. 
sodium    salt,    behaviour    of,    in    the 

organism  (Baldoni),  A.,  ii,  1060. 
Salicylic   acid,    alkylaminoalkyl   esters, 

preparation  of  (Farbwerke  vorm. 

Meister,  Lucius,  &  Brijnixg),  A., 

i,  176. 
benzyl  ester  (Bacox),  A.,  i,  815. 
e-bromoamyl    ester    (Merck),   A.,   i, 

419. 
methyl  ester,  hydrolysis,  and  separa- 
tion and  estimation  of  (Gibes),  A., 

ii,  906. 
Salicylic    acid,    3-nitro-,   methyl    ester 

(Keller),  A.,  i,  285. 
3-  and  5-nitro-,  and  their  barium  salts 

(Bruxxer    and    Mellet),    A.,    i, 

177. 
thio-,  preparation  of  (Cassella  &  Co. ), 

A.,  i,  177. 
Salicylic    acids,    homologous,   synthesis 

of  (Meerwein),  A.,  i,  90. 
Salicylideneacetone  hydrochlorides 

(Fraxcescoxi  and  Cusmaxo),  A.,  i, 
803. 
y-Salicylideneaminodimethylaniline  and 
its  hydrochlorides  (Mooue  and  Gale), 
A.,  i,  369. 
Salicylidenebenzamides,  isomeric,  pre- 
paration of  (Titherley  and  Marvles), 
T..  1939  ;  P.,  229. 
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Salicylidenecinnamylideneacetone 

(Fkancesconi  and  Cusmano),  A.,  i, 
802. 
Salicylidenediamine,  di-  and  tri-bonzoyl 
derivatives  of  (Tithekley  and  Mau- 
PLES),  T.,  1940  ;  P.,  229. 
Saline  purgatives,  inefficiency  of,  when 
injected   subcutanconsly  or   intravcn- 
oiisly  (Auer),  a.,  ii,  213. 
Saliva  and  oxygen  supply  (Caelson  and 

McLean),  A.,  ii,  118. 
effect  of  diet  on  the  amylolytic  power 

of  (Neilson    and   Lewis),   A.,    ii, 

709. 
nitrites   of,    and   their   origin  (Ville 

and  Mestrezat),  A.,  ii,  310. 
of  the  cat,  dextrose  in  (Carlson  and 
Ryan),  A.,  ii,  403. 

the  diatase  in  (Carlson  and  Ryan), 
A.,  ii,  606. 
human,    origin    of    the    saccharifying 

power  of  (Mestrezat),  A.,  ii,  605. 
detection  of  thiocyanic  acid  in  (PoL- 

LAcci),  A.,  ii,  782. 
Salmon  spermatozoa,  composition  of  tlie 
protamine     from    (Nelson),     A.,     i, 
1030. 
Salt.        See     Rock     salt     and     Sodium 

chloride. 
Salt  formation,  examination  of  the  con- 
ception   of    hvdrogen   ions   in    (Lai-- 
WORTH),  T.,  2187;  P.,  275. 
Salt  glycosuria.     See  under  Diabetes. 
Salts,  formation  of,  and  basicity  of  acids 

(Bkuni),  a.,  ii,  935,  1012. 
conductivity    and    ionisation    of,     in 

aqueous  solutions  at  high  tempera- 
tures  (NoYES,   Melcher,  CoorEii, 

Eastman,  and  Kato),  A.,  ii,  347. 
containing    water    of    crystallisation, 

thermodynamics  of  (Schottky),  A., 

ii,  1016. 
hydrolysis   of  (Rosenstiehl),    A.,  ii, 

164. 
elcctrometric     determination     of    the 

hydroly.sis  of  (Dknham),  T.  ,  41. 
hydrolysis  of,  as  illustrated  by  heats 

of  neutralisation   (Veley),    A.,    ii, 

812. 
hydrolysis    of,    in    solution  ;    lecture 

experiment     (Vanzetti),     A.,     ii, 

805. 
inlluenco  of,   on  hydrolysis,    and   the 

determination   of  liydration   values 

(Armstrong  and  Ckothers),  A.,  ii, 

816. 
reciprocal  pairs  of  (Janeoke),   A.,  ii, 

808,  841. 
abnormal  (Korcztnski),  A.,  i,  977. 
complex,     constitution      of,      and     a 

criticism       of      Werner's       theory 

(Friend),  T.,  1006;    P.,  122. 


Salts,  inorganic,  adsorption  phenomena 
of  (Wohlers),  a.,  ii,  819. 
sparingly   soluble,    saturated   aqueous 
solutions  of ;  the  amounts  dissolved 
and  their  alteration  with  tempera- 
ture (Kohlrausch),  a.,  ii,  814. 
See  also  Coloured  salts  and  Metallic 
salts. 
Salvia  Sclarca,  oil  from  (Roure-Bert- 

RAND  Fils),  a.,  i,  903. 
Samarium    sulphide      (Erdmann     and 

Wirth),  a.,  ii,  695. 
Sandalwood,  oil  from  (Roure-Bertrand 

Fils),  A.,  i,  558. 
<?-ic7/6'^oSantalaldchyde,     preparation     of 
pure,  audits  oxime  (Semmler),  A.,  i, 
434. 
Santalene,  derivatives  of  (Semmler  and 

Bartelt),  a.,  i,  38. 
Santalols,  C15H24O,  and  their  derivatives 

(Semmler),  A.,  i,  433. 
Santalyl    camphorate,     preparation    of 
(Riedel),  a.,  i,  664. 
ethoxyacetate  (Farbrnfabriken 

vorm.    F.    Bayer  &  Co.),    A.,   i, 
429. 
phosphate    and    succinate    (Knoll  & 
Co.),  A.,  i,  1000. 
Santene  (norcamphene),  constitution  and 
derivatives  of  (Semmler  and  Bar- 
telt), A.,  i,  194,  195. 
and  its  derivatives   (Aschan),    A.,    i, 

94. 
and   its   diketone,    dioxime,    and   di- 
semicarbazone    (Semmler),    A.,    i, 
38. 
and  its   glycol   and  their    derivatives 
(Semmler   and    Bartelt),  A.,    i, 
355. 
Santenol   and   its  acetate    and   plienyl- 

urethane  (A.schan),  A.,  i,  94. 
Santonin  and  its  derivatives,  action  of 
liydrochloric  acid  on  (Francesconi 
and  Cusmano),  A.,  i,  817. 
bromination  of  (Wkdekind  andRoDlo- 
er),   a.,    i,   183  ;   (Klein),    A.,   i, 
423. 
action  of  free  hydroxylaniiue  on  (Fran- 
cesconi and  Cusmano),  A.,  i,  272. 
action  of  ozone  on  (Bargellini   and 

OiALiiiNi),  A.,  i,  345. 
oxi(l:itinn   products    of    (Anoeli    and 
MariN(i),  a.,  i,  543. 
dcsiiiofropdS&ntonin,  mechanism   of    the 
formation     of    (Fi!Ancesconi     and 
Cusmano),  A.,  i,  817. 
action  of  nitric  acid  on  (Bargellini, 
Daconto,   and    Manning),    A.,    i, 
SI  9. 
Santoninic     acid     (Francjesconi      and 
Cusmano),  A.,  i,  273  ;   (Angei.i  ami 
Maeino),  a.,  i,  543. 
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Santoninoxime,  a-  andyS-liydroxylaniino-, 
and  hydroxylammoniohydroxyl- 

amino-,  aud  their  benzylidene  deriva- 
tives  (Francesconi   and   Cusmano), 
A.,  i,  273. 
Sapogenin  from  Agrostcmma  Githago  and 

its  derivatives  (Brandl),  A.,  i,  818. 
Saponification.      See   Hydrolysis  under 

Affinity,  chemical. 
Saponin   from   the    leaves   of  Pohjsdas 
nodosa,  Forst,  inversion  products  of 
(van  der  Haar),  a.,  i,  904. 
the  hremolytic  action  of  (Meyer),  A., 
ii,  709. 
Saponin  group,  physiological  action  of 
substances  of  the   (Waoker),   A.,  ii, 
771. 
SarcinsB  causing  disease  in   beer  (MiS- 

KOVSKf),  A.,  ii,  526. 
Sarcolactic  acid.      See  c^- Lactic  acid. 
Scammony  resins,  analysis  of  (Guigues), 

A.,  ii,  995. 
Scandium  (Crookes),  A.,  ii,  695. 

wide  distribution    of,    in    the    earth 
(Eberhard),  a.,  ii,  862. 
Scatole.     See  3-Methylindole. 
Schiff's  bases,  coloured  salts  of  (Moore 
and  Gale),  A.,  i,  368  ;  (Moore  and 
Woodbridge),  a.,  i,  686. 
reduction    products  of  (Anselmino), 
A.    i,  259. 
Schinus    MoUe,    oil    of   the   leaves   of 

(SGHIMMEL&  Co.),  a.,  i,  667. 
Schlippe's  salt.     See   Antimony  pcrJa- 

sulphide. 
Scyllium  stellate,  egg-shell  of.     See  Egg- 
shell. 
Scyphocephalium  Ochocoa,  fat  from   the 

seeds  of  (LEW^KOWiTScn),  A.,  ii,  885. 
Sea.     See  under  Water. 
Sea-urchin's  eggs.     See  Eggs. 
Secretin  (v.  Furth  and  Schwarz),  A., 

ii,  963. 
Seedlings,  influence  of  the  concentration 
of  sugar  solutions  on  the  respiration  of 
(Maige  and  Nicolas),  A.,  ii,  773. 
Seeds,  chemical  processes  accompanying 
the    germination    of    (Scurti    aud 
Parrozzani),  a.,  ii,  417. 
germinating  and  ungerminated,  pepto- 
lytic  enzymes  in  ( Abderhalden  and 
Dammhahn),  a.,  ii,  1065. 
ripening,  protein  formation  in  (Wassi- 
lieff),  a.,  ii,  976. 
Selenic  and  Selenious  acids  and  Selen- 

ites.     See  under  Selenium. 
Selenium  (Oechsner   de  Ooninck  and 
Raynaud),  A.,  ii,  483. 
anomalous  behaviour  of  (PaEs),  A.,  ii, 

343. 
and  iodine  (Pellini   and  Pedhina), 
A.,  ii,  833. 
XCIV.  ii. 


Selenium  compounds  with  copper,  lead, 
and  with    silver,    freezing    point  dia- 
grams of  (Friedrich  and  Leuoux), 
A.,  ii,  696. 
Selenium  iodide  (PELLiNiand  Pedrina), 
A.,  ii,  833. 
Selenic  acid,  electrolytic  formation  of, 
from  lead  selenate  (Mathers),  A., 
ii,  833. 
Selenites,  asymmetric,  preparation  of 

(Marino),  A.,  ii,  833. 
Thiocyanoselenious  acid  (Iwanoff), 

A.,  i,  513  ;  ii,  530. 
Selenides,  sulphides,  and  tellurides, 
aromatic,  and  their  halogen  ailditive 
compounds,  melting  and  boiling 
points  of  (Lyons  and  Bush),  A.,  i, 
417. 
SelenodiglycoUamides,  new  (Frerichs 

and  Wildt),  A.,  i,  414. 
DiselenodiglycoUamides,    new   (Fre- 
richs and  Wildt),  A.,  i,  414. 
DiselenodiglycoUic     acid,    action    of 
sodium  hydroxide  on  derivatives  of 
(Frerichs  and  Wildt),  A.,  i,  413. 
Selenocyanoacetamides,     new    (Fre- 
richs and  Wildt),  A.,  i,  414. 
Selenoxalic    acid,     amides    of,     new 
(Fkekichs  and  Wildt),  A.,  i,  414. 
Selenium,  estimation  of  (Iwanoff),  A., 

i,  513  ;  ii,  530. 
Selenonium  bases,  aromatic  (Hilditch 

and  Smiles),  T.,  1384. 
Semicarbazide,  action  of,  on  unsaturated 
compounds  (Rupe  and  Hinterlach), 
A.,  i,  12. 
Semicatalysis  (Colson),  A.,  i,  435. 
Semi- electrolytes  (Prud'homme),  A.,ii, 

20. 
Z-Serine,  conversion  of,  into  the  natural 
optically  active  cystine  (Fischer  and 
Raske),  a.,  i,  325. 
Serum,   bactericidal    action    of   normal 
(MuiR  and  Browning),  A.,  ii,  959. 
influence  of  resolved  salicylic  acid  on 
the  opsonic    functions   of  (Jacoby 
and  Schutze),  A.,ii,  511. 
salt    free,    changes     of    viscosity    in 

(Schorr),  A.,  ii,  931. 
of  the  eel.     See  Eel's  serum. 
See  also  Blood  serum. 
Serum  globulin,  applicability  of  the  laws 
of  anijihoteric  electrolytes  to  (Robert- 
son), A.,  i,  929. 
Serum  proteins,  eff"ect  of  acid  and  alkali 
on  the  osmotic  pressure  of  (Adamson 
aud  Roaf),  a.,  i,  1026. 
union  of,   with   alkali  (Henderson), 
A.,  i,  301. 
Sesam^oii, colour  reactions  of,  with  arom- 
atic    aldehydes     and     with    various 
sugars  (Fleig),  A.,  ii,  994. 
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Sesquiterpene,  CjgH24,  and  its  isomeride, 

iu  "  olf^um  cadiuum  "  (Lepeschkin), 

A.,   i,  278,  557  ;  (Schindelmeiser), 

A.,  i,  353. 

Sesquiterpenes  (Deussen  and  Lewin- 

sohn),  a.,  i,  353. 
Sewage  purification,  bacterial  formation 
of   sulphates    in    (Rouchy),    A.,    ii, 
1063. 
Sharks,    egg-cases     of   (Hussakof  and 

Welkek),  a.,  ii,  406. 
Silica,  Silicic  acid,  and  Silicates.     See 

under  Silicon. 
Silicate  glass.     See  Glass. 
Silicate    mixtures,    isomorphous,    arti- 
ficial production  of  (POschl),  A.,  ii, 
400. 
Silico-acids       and      their      derivatives 

(Melzer),  a.,  i,  967. 
Silicobenzoic  acid    and    its    ortho-ester 
(Khotinsky  and  Seeegenkoff),  A., 
i,  1032. 
Silicobutyric  acid  and  the  ester  of  the 

ortho-acid  (Melzer),  A.,  i,  967. 
Silicochloroform,  action  of,  on  potassium 

pyrrole  (Reynolds),  P.,  279. 
Silico-2:4-dimethylbenzoic  acid  and  its 
ortho-ester  (Khotinsky  and  Seeegen- 
koff), A.,  i,  1032. 
Silicohexoic  acid    and   the  ester  of  the 

ortho-acid  (Melzer),  A.,  i,  967. 
Silicoiodoform  (Ruff),  A.,  i,  966. 
Silicon,    ultra-violet    spectrum    of    (de 
Geamont  and  de  Watte ville),  A., 
ii,  909. 
the  ultimate  rays  of  (de  Gbamont), 

A.,  ii,  645. 
as  a  reducing  agent  for  the  oxides  of 
refractory  metals  (Neumann),  A.,  ii, 
377. 
Silicon       alloys       with        aluminium 
(Feaenkel),  a.,  ii,  592. 
with  carbon  and  iron  (Gontermann), 

A.,  ii,  851. 
with     cobalt    (Lewkonja),     A.,     ii, 

853. 
with  silver  (Arrivaut),  A.,  ii,  1035. 
Silicon  compound  with  calcium  (Hack- 
spill),  A.,  ii,  589. 
Silicon  compounds  with  aluminium  and 
vanadium  (Manchot  and  Fischer), 
A.,  ii,  46. 
with      molybdenum      and     tungsten 

(Defacqz),  a.,  ii,  595. 
with  palladium(LEBEAU  and  Jolibois), 
A.,  ii,  602. 
Silicon  teirahvomide,  additive  compounds 
with  acetonitrile,  propionitrile,  and 
pyridine  (Reynolds),  P.,  280. 
carl'ide,    formation     of    (Pking),   T., 
2104;  P.,  240. 
See  also  Carborundum . 


Silicon  fluoride,  magnetic  changes  in  the 
spectrum  of,  observed  parallel  to  the 
field  (Dufour),  A.,  ii,  446. 
Silicofluoride,  hydroxylamine  deriva- 
tive (Ebler   and   Schott),   A.,  ii, 
1031. 
Silicon  ?nonoxide( Potter),  A.,  ii,  277. 
dioxide      {silica),      precipitated     (Le 
Chatelier),  a.,  ii,  1033. 
the  polymorphous  forms  of  (Barlow 

and  Pope),  T.,  1554. 
catalytic  power  of  (Senderens),  A., 

ii,  166. 
reduction    of,    by    caibon   (Geeen- 

W'OOd),  T.,  1492;  P.,  188. 
action    of    aluminium     powder   on 

(Weston and  Ellis),  A.,  ii,  385. 
and  alumina,  estimation  of,  in  iron 

ores  (Timby),  A.,  ii,  533. 
separation    of,    from   tungstic    acid 
(Defacqz),  A.,  ii,  737  ;  (Nicol- 
ardot),  a.,  ii,  1074. 
and  alumina,  precipitation  of  gelatin- 
ous mixtures  of,  and  their  relation 
to     allophane,      halloysite,     and 
montmorillonite  (Stremme),  A., 
ii,  1041. 
Silicic  acid,  action  of  phosphoric  acid 
on  (HtJTTNER),  A.,  ii,  838. 
in     Whartonian     jelly      (Frauen- 
berger),  a.,  ii,  969. 
Silicates,     molten,      dissociation     of 
(Doelter),  a.,  ii,  178,  839. 
estimation  of  potassium  in  (Auten- 

rieth),  a.,  ii,  897. 
estimation  of  potassium  and  sodium 

in  (Thomsen),  A.,  ii,  431. 
See  also  Alkali  silicates  and  Metallic 
silicates. 
Silicic  acids,  Tscliermak's  method  of 
preparing,    from  natural   silicates 
(MiJGGE),     A.,     ii,      277,      688; 
(Tsciiermak),  a.,  ii,  490. 
obtained  by  Tschermak  (VAX  Bem- 
melen),  a.,  ii,  838. 
Silicon  phosphide  (Gewecke),   A.,   ii, 
597. 
sulphides  and  oxysulphides  (Rankin 
and  Rkvington),  P.,  131. 
Silicon  organic  compounds   (Marsden 
and     Kipping).     T.,    198;     P.,    12; 
(Robison  and  Kipping),  T.,  439;  P., 
25  ;  (Kipping),  T.,  457;  P.,  47;  (Luff 
and    Kipping),  T.,    2004,    2090;    P., 
224,  236  ;  (Reynolds),  P.,  279,  280; 
(Ladenburg),  a.,  i,  492;  (Ruff  and 
Geisel),  a.,  i,  966;  (Mklzeh),  A.,  i,. 
967 ;  (Khotinsky  and  Seeegenkoff), 
A.,  i,  1082. 
Silioon,  estimation  of  commercial ;  separ- 
ation of  silica  and  (Limmee),   \.,  ii, 
131. 
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Siliconaphthoic   acids,  a-   and  fi-,  and 

their    oitho-esters    (Khotinsky    and 

Seregexkoff),  a.,  i,  1032. 

Siliconitrogen  hydride  (Ruff),  A. ,  i,  967. 

Silicophenylacetic  acid  and  the  ester  of 

the  ortho-acid  (Melzer),  A.,  i,  967. 
Silicotetrapyrrole  (Reynolds),  P.,  279. 
Silicotungstic      acids,     preparation    of 

(CoPAUx),  A.,  ii,  197. 
Silk  worms,  composition  of  chrysalis  oil 

from  (TsuJiMOTo),  A.,  ii,  517. 
Silver,   atomic  weight  of,   according  to 
Stas's  experiments  (DuBREriL),  A., 
ii,  1035. 
preparation   of  chemically-active,    by 
electrolysis    (Tananaeff),  A.,    ii, 
377. 
colloidal  (Kohlschutter),  A.,  ii,  182. 
hydrogel   [silver-gel)  in   photographic 
films  (Lxjppo-Cramee),  A.,  ii,  841, 
945,  1024. 
colloidal  solutions,  viscosity  of  (WouD- 
stra),  a.,  ii,  465,  818. 
action    of    some     electrolytes     on 
(Woudstea),  a.,  ii,  160;  (Lot- 
tekmoser),  a.,  ii,  365. 
grey,  existence  of  different  modifica- 
tions of  ordinary  (Pissaejewsky), 
A.,  ii,  494. 
and    its    oxides,    electrochemical    be- 
haviour of  (Luther  and  Pokorny), 
A.,  ii,  277. 
electrochemical  equivalent  of,  especially 
in  reference  to  the  so-called  anode 
liquid  (Kohleausch),  A.,  ii,  657. 
electrolytic  valve  action  of  (Schulze), 

A.,  ii,  560. 
and  selenium,  fieeiiing  point  diagram 
of  (Feiedeich  and  Leeoux),  A.,  ii, 
696. 
partition   of,   between  lead   and  zinc 

(Potdar),  a.,  ii,  945. 
reaction  of,  with  nitric  acid  (Staksbie), 

A.,  ii,  497. 
use  of,  in  the  combustion  of  nitrogenous 
substances  (Epstein  and  Doht),  A. , 
ii,  132. 
Silver  alloys  (Pannain),  A.,  ii,  495. 

with  silicon  (Arrivavt),  A.,  ii,  1035. 
Silver   compounds,   quantitative  indica- 
tions  furnished    by   the    dissociation 
spectra  of  (de  Grajiont),  A.,  ii,  787. 
Silver  salts,    decomposition  of  certain 
(Angeli  and  Maechetti),   A.,   ii, 
841. 
toxicity  of,  to  fishes  (Pigoeini),  A., 
ii,  412. 
Silver  chloride,  solubility  of,  in  mercuric 
nitrate    solution     (Buttle    and 
Hewitt),  T.,  1405  ;  P.,  173. 
separation    of,    from    silver    iodide 
(Baubigny),  A.,  ii,  321. 


Silver  ammonium  chromate   (Grogee), 
A.,  ii,  691. 
halides,  attempt  to  produce  dichroism 
by  pressure  in   (Coenu),   A,,   ii, 
647. 
and  thiocyanate,  relative  solubilities 
of  (Hill),  A.,  ii,  378. 
,9766-halides  (Trivelli),  A.,  ii,  1036. 
iodide,     solubility    of,    in    ammonia 
(Baubigny),  A.,  ii,  691. 
adsorption    of    silver    nitrate    and 
potassium   iodide   by   amorphous 
(Lotteemoser  and  Rothe),  A., 
ii,  364. 
nitrate,    equilibrium    in  the    system, 
pyridine  and  (Kahlenbeeg  and 
Beewee),  a.,  ii,  469. 
action     of,     on     chloroauric     acid 

(Jacobsen),  a.,  ii,  601. 
action  of,  on  inorganic  hydroxides 
(Biltz  and  Zimmeemann),  A.,  ii, 
104. 
nitrite,  molecular  volume  of  (Ray),  T., 

999  ;  P.,  75. 
oxide  in  aramoniacal  solution,  explo- 
sion of  vessel  containing  (Matig- 
non),  a.,  ii,  587. 
reduction  of,  by  hydrogen   (Kohl- 
scHiJTTEE,)  A.,  ii,  182. 
^r/-oxide,  so-called  (Baborovsky  and 

Kuzma),  a.,  ii,  378. 
selenide,  compounds  of,  with  selenides 
of  antimony,  arsenic  and   bismuth 
(PSlabon),  a.,  ii,  587. 
potassium  silicomolybdate  (Copaux), 

A.,  ii,  379. 
sulphate  and  sUver  sulphide,  reaction 

between  (Sackur),  A.,  ii,  1036. 
germanium  sulphide.     See  Argyrodite. 
Silver,    new    test    for    (Gregoey),    P., 
125. 
detection   of,   by  the   metaphosphate 

bead  (DoNAu),  A.,  ii,  434. 

estimation    of,   volimietrically  (Lang 

and  WooDHOUSE),  T.,  1037  ;  P.,  122. 

copper,    and    lead,    estimation   of,    in 

complicated    organic    salts   (RlNDL 

and  SiMONis),  A.,  ii,  432. 

electrolytic  separation  of  copper  and 

(GiLi.ETT),  A.,  ii,  226. 
quantitative    separation    of    thallium 
from  (Spencee  and  Le   Pla),   T., 
858;  P.,  75. 
Silver  assaying,  apparatus  for  the  pre- 
vention of  acid  fumes  in  (Daed),  A., 
ii,  72. 
Silver  and    lead  assays,    dry,    in   ores 

(LoEVY),  A.,  ii,  323. 
Silver  film,  transparent  (Turner),  A., 

ii,  1034. 
Silver  group,  microcheraical  analysis  of 
the  (ScHOORL>,  A.,  ii,  432. 
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Simaruba  bark,   constituents  of    (Gil- 
ling),  A.,  ii,  527. 
Simplon,  radioactivity  of  the   rocks  of 
the  railway  line  to  the  (Gallo),  A., 
ii,  917. 
Sitosterol  and  its  phenylcarbamate,  and 
oxidation    products     (Pickard     and 
Yates),  T.,  1928;  P.,  227. 
Slag,    basic,    estimation   of    phosphoric 
acid  in,  by  Grete's  method  (Ketner), 
A.,  ii,  64. 
Slag-ammonia,  basic,  as  manure  (Bach- 

mann),  a.,  ii,  624. 
Slags,  analysis  of  some  (Kamias),  A., 

ii,  326. 
Snake  poison.     See  Poison. 
Snow,  ionisation  phenomena  produced  by 
(Costanzo  and  Negro),  A.,  ii,  551. 
fertilising  value  of  (Shutt),  A.,  ii,  422. 
Soaps   considered   as   colloids,    physico- 
chemical  investigations  on  (Mayer, 
ScHiEFFER,  and  Terroine),  a.,  ii, 
264. 
hsemolysis     by     (Friedemann     and 
Sachs;  Sachs),  A.,  ii,,  866. 
Soda  felspar.     See  Felspar. 
Soda  industry,  electrolytic  ;  theory  of  the 
Bell-chamber  process  (Brochet),  A., 
ii,  1034. 
Soda-lime  apparatus  for  organic  analysis 
and  carbon  dioxide  estimation  (Denn- 
stedt),  a.,  ii,  225. 
Sodamide,  action  of,  on  ketones  (Haller 

and  Bauer),  A.,  i,  987. 
Sodium    vapour,   resonance    spectra    of 
(Wood),  A.,  ii,  546. 
fluorescence  of  (Zickendraht),  A., 
ii,  910. 
thermo-electric  power  of  (Bernini), 

A.,  ii,  255. 
apparent    molecular  weight    of,   dis- 
solved in  liquid  ammonia  (Kraus), 
A.,  ii,  834. 
atom,  existence  of  positive  electrons 

in  the  (Wood),  A.,  ii,  150. 
solutions  of,  in  liquid  ammonia  (Ruff 

and  Zedner),  A.,  ii,  585. 
use  of,  as  a  desiccating  agent  for  gases 

(Matignon),  a.,  ii,  377. 
importance  of,  for  sugar  beet  ( ANDRLf  K 
and  Uiir.AN),  A.,  ii,  219. 
Sodium    amalgam,    behaviour    of,     as 
electrodes  in  solutions  of  neutral  salts 
(Bykks),  a.,  ii,  926. 
Sodium  salts,  reciprocal  compounds  of, 
with  ])otas8ium  salts  (Janecke),  A., 
ii,  808,  840. 
Sodium  r^iborate,  action  ofsulphosalicylic 
acid  on  (Bartiie),  A.,  i,  271. 
perhovate,  preparation  of  (Deutsche 
OoLD  &  Silbek  Scueide-Anstalt), 
A.,  ii,  689. 


Sodium  bromide    and    iodide,   colloidal 
(Paal  and  Kuhn),  A.,  ii,  179. 
rhodium  bromide  and  chloride  (Gut- 
sier   and     HiJTTLiNGER),    A.,    ii, 
200. 
carbonate,  new  reaction  for  the   pro- 
duction of  (Crispo),  a.,  ii,  840. 
and    oxalic    acid    solutions,    ready 
means  of  comparing  (Tian),  A., 
ii,  985. 
hydrogen   carbonate,  carbon  dioxide, 
sodium    phosphate,    and    disodium 
phosphate,     equilibrium     between, 
at   body  temperature   (Henderson 
and  Black),  A.,  ii,  467. 
hydrogen    ^e?'carbonates,    preparation 

of  (Merck),  A.,  ii,  180. 
chloride,    and     barium     and     copper 
chlorides,  and  water,  the  system 
(Schreinemakers  and  de  Baat), 
A.,  ii,  1020. 
and  hydrochloric  acid,  chemical  and 
physiological  properties  of  a  solu- 
tion of  (Peters),  A.,  ii,  411. 
colloidal  (Paal  and  Kijhn),  A.,  ii, 

179. 
excretion  of,  in  phloridzin  diabetes 

(Biberfeld),  a.,  ii,  972. 
See  also  Rock  salt, 
chromisilicates    (Weyberg),    A.,    ii, 

857. 
fluoride  in  uepheline-syenite  from  Los 
Islands  (Lacroix).  A.,  ii,  200. 
and  manganese  sulphate,  action  of, 

on  onions  (Namba),  A.,  ii,  618. 
detection   of  arsenic  in,  by  means 
of  the  Gutzeit  and  Fliickiger  re- 
action and   the  Marsh  apparatus 
(van  Ryn),  a.,  ii,  224. 
hydrosulphide   and   thiosnlphate,  an- 
hydrous,   preparation   of    (Verein 
Chemischer  Fabriken  in  Mann- 
heim), A.,  ii,  689. 
hydro^ersulphide  (Gutmann),   A.,   i, 

972. 
hydroxide,  estimation  of,  volumetric- 
ally,  in  presence  of  sodium  carbonate 
(Anderskn),  a.,  ii,  985. 
;i?c?-hydroxide  (Wolffenstein),  A.,  ii, 

830. 
hypobromite,  characteristic  colour  re- 
actions   produced    by    (Dehn   and 
Scott),  A.,  i,  780;  (Dehn),  A.,  ii, 
907. 
hypochlorite  ;  properties  of  the  electro- 
lytic  bleaching    solution    (PusnO, 
A.,  ii,  492. 
hyposulphite  (hi/drosulphUe),  constitu- 
tion of  (Ouloff),  a.,  i,  132. 
action     of,      on      nitro-derivatives 
(Seyewetz    and    Noel),    A.,   i, 
408. 
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Sodium  hyposulphite,  aiiUiue,  and  form- 
aldehyde, interaction  of  (Gesell- 

SCHAFT   FUR    ChEMISCIIE    INDUS- 
TRIE IN  Basel),  A.,  i,  151. 

application  of,  in  volumetric  analysis 
(Bollenbach),  a.,  ii,  229. 
I^modate,  specific  gravity  of  (Barker), 

T.,  17. 
iodide     cubes,     rapid     valuation     of 

(Fiora),  a.,  ii,  735. 
molybdate  and  f^tartaric  acid,  forma- 
tion of  compounds  in  solutions  of 

(Quinet),  a.,  i,  713  ;  (Grossmann), 

a.,  i,  854. 
molybdates,  anhydrous  (Groschuff), 

A.,  ii,  501. 
nitrate,    polymorphism    of   (Barlow 
and  Pope),  T.,  1.528;  P.,  193. 

and  lead  nitrate,  the  temperature  of 
spontaneous  crystallisation  of 
mixtures  of  (Isaac),  T.,  384  ;  P., 
30. 

as  manure  (Nazari),  A.,  ii,  1068. 

commercial,  effect  of,  on  rye  (de 
Grazia),  a.,  ii,  420. 

ammonium  salts,  and  calcium 
cyanamide,  mauurial  experiments 
with  (Wagner,  Hamaxn,  and 
MtJNZiNGER),  A.,  ii,  622. 

and  ammonium  sulphate,  manurial 
experiments  with  (Baessler), 
A.,  ii,  127  ;  (Clausen),  A.,  ii, 
981. 

and  calcium  cyanamide,  action  of, 
on  mangolds  (Kloppel),  A.,  ii, 
619. 

action  of  organic  nitrogen  manures 
as  compared  with  (Popp),  A.,  ii, 
727. 
nitrite,   molecular  volume  of  (Ray), 

T.,  999  ;  P.,  75. 
oxide,    heat  of  combination   of,  with 

acidic  oxides  (Mixtek),  A.,ii,  929. 
di-  and  ^ri-oxide  carbonates  (Wolf- 

fenstein  and  Pelter),  A.,  ii,  180. 

^jeroxide  (or  dioxide)  and  ammonium 

persulphate,      reaction      between 

(Kempf  and  Oehler),  A.,  ii,  764. 

action  of,  on  gold  (Meyer),  A.,  ii, 
47. 

and  metallic  sulphides,  use  of,  for 
decomposing  minerals  and  in- 
dustrial products  (Walton  and 
ScHOLz),  A.,  ii,  732. 

oxidising  power  of,  and  its  use  in 
qualitative  analysis  (Calhane), 
A.,  ii,  635. 

use  of,  in  qualitative  analysis 
(Caron  andRAQUET),  A.,  ii,  630. 

use  of,  in  quantitative  analysis 
(Parr),  A.,  ii,  628. 

analysis  of  (Niemeyer),  A.,  ii,  132. 


Sodium  phosphate,  disodium  phosphate, 
sodium    hydrogen    cavljonate,    and 
carbon  dioxide,  equilibrinm  between, 
at   body  temperature  (Henderson 
and  Black),  A.,  ii,  467. 
ferripyrophosphate,         ferropyrophos- 
phate,    and   ferro-   and    ferri-meta- 
pho-sphates  (Pascal),  A.,  ii,  193. 
silicate,  interactions  of,  with  metallic 
salt  solutions  (JoRDis  and  Hennis), 
A.,  ii,  291. 
sulphate        solutions,        spontaneous 
crystallisation      of      (Hartley, 
Jones,    and    Hutchinson),    T., 
825  ;  P.,  70. 
and  barium   chloride,    antagonistic 
action    of,    on   the    heart    action 
(ScAFFiDi),  A.,  ii,  520. 
and     magnesium    sulphate    system 
(Xacken),  a.,  ii,  693. 
sulphide,  estimation  of,  volumetrically 

(Podreschetnikoff),  a.,  ii,  66. 
sulphite,   detection  of,   in  presence  of 
sulphate  and  thiosulphate  (Weston 
and  Jeffreys),  A.,  ii,  320. 
thioantimonate  (Donk)  A.,  ii,  763. 
thioantimonate  and  thiosulphate,  mix- 
tures of,  in  water  (Donk),  A.,  ii,  953. 
thioantimonates  (Donk),  A.,  ii,  859. 
thiosulphate,    the  chemical  dynamics 
of  the  reactions  between  organic 
halogen  compounds  and  (Slator 
and  TwLSs),  P.,  286. 
titration  of  (MiLOBENDSKi),  A.,  ii, 
130. 
Sodium  alkyl  compounds  and  syntheses 
therewith  (Schorigin),  A.,  i,  866, 
881,  886. 
alkyl  thiosulphates,  action  of  alkalis 
on   (Price   and  Twiss),   T.,   1395, 
1403;  P.,  179,  185. 
0-,  m-,  and ;o-nitrobenzyl  thiosulphates 
and  the  action  of  alkalis  on  (Price 
and  Twiss),  T.,  1403  ;  P.,  185. 
Sodium  and  potassium,  estimation  of,  in 

silicates  (Thomsen),  A.,  ii,  431. 
Soil,   physico-chemical  processes  in  the 
production  of  (Rohland),    A.,    ii, 
59,  620. 
influence  of  plant  constituents  on  the 
chemical  and  physical  properties  of 
(Zailer  and  Wilk),  A.,  ii,  60. 
composition  of  the  air  in  (Lau),  A., 

ii,  888. 
distribution  of  solute  between  water 
and  (Cameron  and  Patten),  A.,  ii, 
126. 
influence  of  solubility  on  availability 

in  (Daikuhara),  A.,  ii,  128. 
constituents,    effect    of    lime   on    the 
availability  of  (Guthrie  and  Co- 
hen), A.,  ii,  889. 
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Soil,  changes  of  availability  of  nitrogen 

in  (LoEW  and  Aso),  A.,  ii,  621. 
the  Dyer  method  for  the  determination 

of    plant     food     in     (Shutt     and 

Charron),  a.,  ii,  733. 
chemical  and  bacteriological  effects  of 

liming  (Voorhees,    Lipman,    and 

Brown),  A.,  ii,  317. 
experiments  with  ammonium  salts  on 

(Ehrenberg),  a.,  ii,  1068. 
action     of    calcium     cyanamide      on 

different  kinds  of  (Remy),    A.,    ii, 

220. 
effect  of  carbon  disu^phide  on  (Ego- 
row),  A.,  ii,  421. 
are,    containing  less  than  0  02%  SO;j 

benefited  by  special  manuring  with 

sulphates?     (Daikuhara),    A.,    ii, 

128. 
fixation  of  nitrogen  in,  by  free  bacteria 

and  its  importance  for  the  nutrition 

of    plants     (Koch,    Litzendorff, 

KuuLL  and  Alves),  A.,  ii,  56. 
constituent,     organic,     isolation    and 

toxic  properties  of  (Scureiner  and 

Shorey),  a.,  ii,  421. 
microbiochemioal         formation         of 

ammonia  in  (Perotti),  A.,  ii,  124. 
apparatus  for  showing  the   ammonia- 
condensation    power    of    (Rosing), 

A.,  ii,  620. 
isolation  of  dihydroxystearic  acid  from 

(Schreiner  and  Shorey),   A.,  ii, 

1067. 
ammoniacal  nitrogen  in  (Ehrenberg), 

A.,  ii,  60. 
some  properties  of  the  organic  matter 

in    (Konig,     Hasenbaumer,    and 

Grossmann),  a.,  ii,  888. 
ammonia-soluble  jdiosphoric    acid    of 

(Frai'.s),  a.,  ii,  622. 
amount  of  phosfdioric  acid  in,  relation 

between  tiie,  and  the  increased  yield 

due  to  pliosphatic  manure   (Pilz), 

A.,  ii,  423. 
isolation    of    picolinecarboxylio    acid 

from,  and  its  relation  to  soil  fertility 

(Schreiner  and  Shorey),  A.,  ii, 

889. 
acid,  nitrification  in  (Hall,  Miller, 

and  Gimingham),  A.,  ii,  524. 
arable,    ten     years'    experiments     on 

denitritication  in  (Ampola),  A.,  ii, 

525. 
black,    nitrification     in    (Sasanofk), 

A.,  ii,  614. 
clay,  ])rotective  action  of  colloids  on 

(Kepphler     and     Spanuenbero), 

A.,  ii,  60. 
liumous  carbonate,   and   tlicir  conver- 
sion into  grey  sand  soils  (Lkuedeff), 

A.,  ii,  220. 


Soil  of  the  northern  portion  of  the  Great 
Plains  region,  estimation  of  nitrogen 
and  humus  in  (Alway  and  Trum- 
bull), A.,  ii,  1067. 
paddy,  behaviour  of  nitrates  in 
(Daikuhara  and  Imaseki),  A.,  ii, 
127. 
Roman,      presence     of     thorium     in 

(Blanc),  A.,  ii,  248,  452. 
poor    sandy,    why  are,    often    easily 
injured    by   liming?   (Yokoyama), 
A.,  ii,  621. 
analyses,  comparative  investigation  of 
the  results  of   chemical,    and   of 
cultivation  experiments   (Opitz), 
A.,  ii,  421. 
a  method  of,   for  investigations  in 
plant  physiology  (Mitscherlich), 
A.,  ii,  428. 
improved  method  for  estimating  the 
acidity  of  (Suchting),  A.,  ii,  231  ; 
(van    Schermbeck),   a.,   ii,    743, 
994  ;      (Tacke     and     SiJCHTlNo), 
A.,  ii,  994. 
biological      method      for     estimating 
alkali  carbonates  in  (Christensen), 
A.,  ii,  67. 
estimation     of     alkaline     earths     in 

(Foerster),  a.,  ii,  1072. 
use  of  nitron  for  estimating   nitrates 

in  (Litzendorff),  A.,  ii,  130. 
colorimetric  estimation  of  nitrogen  in 
(Chouchak  and  Pouget),  A.,ii,  223. 
estimation    of     ])hos23horic     acid     as 
phosphomolybdic  acid  in  (Christ- 
exsen),  A.,"ii,  895  ;  (Raben),  A.,  ii, 
896. 
estimation  of  potassium  in  (Schenke), 
A.,  ii,  321  ;  (Ronnet),  A.,  ii,  534. 
application      of      the      cobaltinitrite      ij 
metiiod  to  the  estimation  of  potass- 
ium in  (Drushel),  A.,  ii,  735. 
See    also    ]\Ianuvial   experiments   and 
Plants. 
Soil  bacteria.     See  under  Bacteria. 
Soil  moisture,   apparatus   lor    measure- 
ment of  the  osmotic  pressure  of  the 
(ICoNiG,  Hasenb.\umer,  and  Gross- 
mann), A.,  ii,  888. 
Soja-bean  oil  (Kametaka),  A.,  i,  851. 
Solanin  from  the.  seeds  and  flowers  of 
fSulanum  (uberosu)ii  (Colomdano),  A., 
i,  99. 
,*<oIanu))i  Dulcamarum,  fruit  of  (Wells 

and  Reeder),  A.,  ii,  58. 
Soldiers,  composition  aiul  energy  value 
of  tlio  foo.l  of  (Pkmbrey  and  Parker), 
A.,  ii,  300. 
Solid  state,  tlie  (Kuim.vroFF),  A.,  ii,  660. 
Solid  substances,  velocity  of  absorption 
of  gaseous   substances  by  (IIantzsch 
and  Wiegner),  A.,  ii,  158. 
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Solidification  of  inorganic  salts  and  salt 

mixtures  (Plato),  A.,  ii,  758. 
Solubilities    in   mixed   solvents   (Herz 

and  Kuhn),  A.,  ii,  569. 
Solubility,      influences      of    (Kernot, 

D'Agostino,  and  Pellegrino),  A.,  ii, 

568. 
Solubility    product,    the    (Stieglitz), 

A.,  ii,  673. 
Soluble    substances,    action   of   insolu- 
ble   substances    on    (Oechsner    de 

CoxiNCK     and    Arzalier),    A.,    ii, 

843. 
Solute,    volatile,    vapour    pressure    and 

osmotic   ])ressure   of  a  (Callendar), 

A.,  ii,  1019. 
Solution  in  a  dissolved  solid  (Parsons), 
A.,  ii,  89. 

time  taken  by  substance  in  dissolving 
(Gaillard),  a.,  ii,  567. 
Solutions,   theory  of  (Scarpa),    A.,  ii, 
473  ;    (Callendar),    A.,    ii,    671  ; 
(Ikeda),  a.,  ii,  932. 

refractive  indices  of  (Getman  and 
Wilson),  A.,  ii,  1001. 

viscosity  of  (Fawsitt),  T.,  1004  ;  P., 
121  ;  (Ranken  and  Taylor,  A.,  ii, 
87. 

viscosity  and  conductivity  of  some 
aqueous  (Green),  T.,  202-3,  2049; 
P.,  187. 

viscosity,  "negative,"  of  aqueous 
(Taylor),  A.,  ii,  818. 

viscosity  of  dilute  alcoholic  (Hirata), 
A.,  ii,  930. 

studies  of  the  processes  operative  in 
(Armstrong),  A.,  ii,  814;  (Arm- 
strong and  Wheeler),  A.,  ii, 
815  ;  (Armstrong  and  Crothers), 
A.,  ii,  816  ;  (Caldwell  and 
Whymper),  a.,  ii,  817. 

in  mixtures  of  alcohol  and  water 
(Cuno),  a.,  ii,  160. 

in  methyl  alcohol,  methyl  chloride, 
and  ethyl  ether,  critical  tempera- 
tures of  (Centnerszwer),  a.,  ii,  13. 

of  certain  salts,  conductivity  and 
viscosity  of,  in  water,  methyl 
alcohol,  ethyl  alcohol,  and  acetone 
and  in  binary  mixtures  of  these 
solvents  (Jones  and  Yeazey),  A., 
ii,  259,  260. 

aqueous,  hydrolysis,  hydrolation,  and 
hydronation  as  determinants  of  the 
properties  of  (Armstrong),  A.,  ii, 
814. 

concentrated     aqueous,     boiling    and 

freezing  points  of,  and  the  question 

of    the    hydration     of    the    solute 

(Johnston),  A.,  ii,  661. 

Solvent  power  and  dielectric  constant 

(Walden),  a.,  ii,  159. 


Solvents,  relation  between  the  ionising 
power  and  the  dielectric  constants 
of  (McCoy),  A.,  ii,  657. 
influence  of,  on  the  equilibrium  con- 
stant (PissARJEWsKY  and  Levites), 
A.,  ii,  570. 
influence  of,  on  the  rotation  of 
optically         active  compounds 

(Patterson    and    Thomson),    T., 
355  ;  (Patterson  and  McDonald), 
T.,  936  ;    P.,   125  ;    (Patterson), 
T.,  1836  ;  P.,  216. 
mixed,    solubilities    in    (Herz    and 

Kuhn),  A.,  ii,  569. 
organic,  and  their  dissociative  power 
(Walden),  A.,  ii,  159. 
supposed    connexion    between     di- 
electric constant  and  isomerising 
power  of,  in  keto-enol  desmotropy 
(Michael  and  Hibbert),  A.,  ii, 
455. 
Soranjidiol  and  its  diacetyl  derivative 

(Oesterle  and  Tisza),  A.,  ii,  527. 
Sorbic  acid  and  its  polymeride  (Riedel), 

A.,  i,  501. 
/-Sorbose,    formation  of,    from  Z-gulose 
and    Mdose   (Alberda    van    Eken- 
stein  and  Blanksma),  A.,  i,  136. 
Sound,  measurement  of  the  velocity  of, 

in  liquids  (Dorsing),  A.,  ii,  153. 
Soxhlet  extractor,    modification  of  the 

(Wood),  A.,  ii,  424. 
Spark  discharge.     See   under   Electro- 
chemistry. 
Spark    spectra.       See     under    Photo- 
chemistry. 
Sparteine  (Moureu  and  A^aleur),   A., 
i,    43,   44,    103;    (Valeur),   A.,  i, 
736,  1006. 
application  of  Hofmann's  reaction  to 
(MouRED    and    Valeur),    A.,    i, 
43. 
methiodides  (Moureu  and  Valeur), 
A.,  i,  563. 
isoSparteine       and       its       derivatives 
(Moureu    and    Valeur),    A.,    i, 
103. 
constitution       of       (Moureu      and 

Valeur),  A.,  i,  206. 
transformation     of,     into     a-methyl- 

sparteine  (Valeur),  A.,  i,  736. 
additive  salts  (Moureu  and  Valeur), 
A.,  i,  44,  103. 
Specific   cohesion,   heat  of  fusion,  and 
molecular  weight  at  the  melting  point 
(Walden),  A.,  ii,  1014. 
Specific    heat.       See    under     Thermo- 
chemistry. 
Specific       inductive      capacity.       See 
Dielectric     constant    under    Electro- 
chemistry. 
Spectra.     See  under  Photochemistry. 
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Spectrophotometer    and    Spectroscopic 

ajiparatus    and    investigations.       See 
under  Photochemistry. 
Sphaero-rotation      (Rosenheim       and 

Tebb),  a.,  ii,  879. 
Spices,  estimation   of  essential    oils   in 

(Rp:ich),  a.,  ii.  1075. 
Spirits,     estimation     of     alcohol     and 
extract     in,     by     the     refractometer 
(Race),  A.,  ii,  738. 
Splanchnic  nerve.     See  Nerve. 
Spleen,  guanylic  acid  of  the  (Jones  and 
Rowntree),  a.,  i,  487. 
nucleic  acid  of  the.    See  Nucleic  acids. 
Spleen  glands.     See  Glands. 
Spongostene   and   Spongosterol  and  its 
bromo-  and   bromoacetyl    derivatives 
and  chloride  from  Subcrites  domuncula 
(Henze),  a.,  i,  418. 
Springs.     See  under  Water. 
Squalus  accmtJiias,  a  globulin  from  the 
egg-yolk    of  (Alsberg  and  Clark), 
A.,  ii,  963. 
Stannic  acids  and  chloride.     See  under 

Tin. 
Stannichlorides.     See  under  Tin. 
Starch,  properties  of  pure  (Maquenne), 
A.,  i,    249. 
properties  of,  in  relation  to  its  colloidal 

condition  (Fouakd),  A.,  i,  503. 
colloidal  properties  of,  and  the  unity 
of  its  constitution  (Fouard),  A.,  i, 
138,  953. 
influence  of  the    alternating  current 
on    the    rate     of     hydrolysis     of, 
by     diastase     and     mineral     acids 
(Lebedeff),  a.,  i,  321. 
action  of  formaldehyde  on  (Reichard), 

A.,  i,  606. 
serum  inhibiting  the  action  of  malt- 
extract  on  (Gessard  and  Wolff), 
A.,  i,  379. 
action  of  nitric  acid  on  (Dohoschew- 
SKY,  Rakow.sky,  and  Bardt),  A., 
i,  767. 
transformation  of,  in  plants  (Butke- 

wiT.scn),  A.,  ii,  723. 
iodide  of     See  Iodide  of  starch, 
evaluation  of  commercial  (Parow  and 

Neumann),  A.,  ii,  543. 
estimation  of,  polarimetrically  (LlNX- 

nek),  a.,  ii,  1077. 
estimation     of,    polarimetrically,     in 

cereals,  &c.  (Ewers),  A.,  ii,  543. 

rice,    detection    of,    in    wheat     Hour 

(Pei.tiusot),  a.,  ii,  236. 

Starch  grains,  composition  of  (Gatin- 

Gruzicwkka  ;  Maquenne),  A.,  i,  320. 

Stars,  presence  of  sulphur  in  some  of 

the  hotter  (Lockyer),  A.,  ii,  173. 
Starvation  metabolism.     See   Metabol- 
ism. 


Steam,    condition    of    (Bose),    A.,    ii, 

577. 
Steam  distillation.     See  Distillation. 
Stearic   acid,   electrolytic   reduction  of 
oleic  acid  to  (Marie),  A.,  i,  244. 
solubility  of,  in  ethyl  alcohol  at   0° 
(Emerson),  A.,  ii,  236. 
Stearic   acid,  a-amino-,    derivatives    of 
(Fischer  and  Kropp),  A.,  i,  773. 
c^ibromo-,    diglyceride    of    (Neuberg 
and  Rosenberg  ;    Lewkowitsch), 
A.,  i,  116. 
hydroxy-  (Molinari  and  Fenaroli), 
A.,  i,  849  ;  (Molinari  and  Barosi), 
A.,  i,  850. 
c^ihydroxy-,    isolation   of,    from    soils 
(Schreiner  and  Shorey),   A.,   ii, 
1067. 
iodo-,  ethyl  ester  (Farbenfabriken 
voRM.   F.    Bayer  &    Co.),    A.,    i, 
310. 
Stearinanilide,    ^-amino-    and   ^-nitro- 
(Sulzberger),  a.,  i,  226. 
j:^-ainino-,  i-eaction  of,  with  diazo-salts 
(Sulzberger),  A.,  i,  483. 
Stearohydroxamic  acid  (Morelli),  A., 

i,  758. 
Steel.     See  under  Iron. 
Steels.      See    under    Iron    and    Nickel 

steel. 
Steel  process,  Thomas  basic.     See  under 

Iron. 
Stephanite  crystals  from  Arizpe,  Sonora, 

Mexico  (Ford),  A.,  ii,  505. 
Stereochemistry,  origins  of  (Paterno), 

A.,  ii,  77  ;  (Ciamician),  A.,  ii,  137. 
Stereoisomeric   compounds,  relation  be- 
tween dielectric  constant  and  chemical 
constitution  of  (Stewart),  T.,  1059; 
P.,  124. 
Stereoisomerism  and  the  law  of  entropy 
(Michael),  A.,  ii,  137. 
of  compounds  containing  asymmetric 
carbon    and    asymmetric    quinque- 
valent  nitrogen  atoms  (Scholtz),  A. , 
i,  678. 
Sterigmatocystis  nigra.     See   Aspergillus 

nigcr. 
Sterilisation,  need  for  the  testing  of  glass 

before  (Gkublei;),  A.,  i,  204. 
"  Stickstoffkalk."     See  Mauurial  experi- 
ments. 
4-Stilbazole,   2'-amino-,  and  its  additive 
salts,   and  dyes   from   its   diazo-salts, 
and  2'-nitro-,    and   its  additive   salts 
(L()wensoiin),  a.,  i,  51. 
Stilbene,    c/.s-rf/amino-,    picrate   and  di- 
forniyl  derivative  of  (1'ischeu  and 
Prause),  a.,  i,  220. 
2-A.2' -A' -tctra-iwmno-       and        -nitro- 
(Green  and  Baddilev),  T.,  1725; 
P.,  202. 
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Stilbene,  2-amiuo-4-cyano-,  and  its  acetyl 
derivative,    2-A:Q-iri-   and   2:4:6:4'- 
^e<ranitro-2-nitro-4-cyano-,    and    its 
dibromo- derivative,    and    4-nitro-2- 
cyano-  (Ullmann  and  Gschwind), 
A.,  i,  623. 
3:3'-fZi-aminoc^icyano-      and      3:3'-rft- 
nitro((!2cyano-      (Heller),     A.,     i, 
217. 
Stilbene-4carboxylic  acid,  2-amino-  and 
2-nitro-   (Ullmann   and  Gschwind), 
A.,  i,  623. 
Stilbenedicarboxylic   acid,   nitration  of 

(Heller  and  Leyden),  A.,  i,  216. 
Stilbene-2:2'-dicarboxylic  acid,    4:4'-f^i- 
nitro-,  and   its   sodium  salt    (Green 
and  Baddiley),  T.,  1724  ;  P.,  202. 
Stilbenedicarboxylic  anhydride  3:3' -di- 
amino-,    and    3:3'-rftnitro-   (Heller), 
A.,  i,  217. 
Stilbene  group,  colouring  matters  of  the 
(Green  and   Baddiley),   T.,    1721  ; 
P.,  201. 
Stilbene       series       (Ullmann        and 

Gschwind),  A.,  i,  622. 
Stilbene-4-sulphonamide,  2-amino-, 

and  its  acetyl  derivative,  and  2-nitro- 
(Ullmann   and    Gschwind),    A.,    i, 
623. 
Stilbene-2-sulphonanilide,  4-nitro-  (Ull- 
mann and  Gschwind),  A.,  i,  623. 
Stilbite  from  Montresta,  Sardinia  (Pela- 

CANi),  A.,  ii,  864. 
Stirrer,  circulation,  for  liquids  (Goetze), 

A.,  ii,  681. 
Stirring,-  relation  between  the  velocity 
of,  and  the  velocity  of  reaction  in  non- 
homogeneous  systems  (JabijCZYNSKi), 
A.,  ii,  1020. 
Stoicheiometric  laws,  deduction  of  the 
(DE  Vries),  a.,   ii,    366  ;    (Baur), 
A.,  ii,  573  ;  (Wald),  A.,  ii,  681. 
are  the,  intelligible  without  the  atomic 
hypothesis?     (Kuhn),    A.,    ii,    98, 
826  ;  (Wald),  A.,  ii,  367. 
Stomach  contents,   peptolytic  ferments 
in  the   (Abderhalden  and  Medi- 
GRECEANU),  A.,  ii,  1049. 
detection  of  free  hydrochloric  acid  in 
the  (Steensma),  A.,  ii,  318. 
Stopcocks,  porous  materials  as  substitutes 
for,    in    the    manipulation    of    gases 
(Stock),  A.,  ii,  99. 
Strain    theory,     v.    Baeyer's,     thermo- 
chemical  evidence  for  (Redgrove),  A., 
ii,  7.58. 
Strontia.     See  Strontium  oxide. 
Strontium,  spectrum  of,    in  tlie  orange 
and  red  (Jechel),  A.,  ii,  138. 
physiological  action  of,  compared  with 
that    of    calcium    and    magnesium 
(Meltzer  and  Auer),  A.,  ii,  519. 


Strontium,  influence  of,   on  the  growth 
and  composition  of  bone  (Stoeltzner), 
A.,  ii,  769. 
Strontium  salts  free  from  barium,  pre- 
paration of  (Caron  and  Raquet),  A., 
ii,  496. 
Strontium  chloride,  physiological  action 
of  (Burgassi),  a.,  ii,  405. 
ammonium   chromate    (Groger),    A., 

ii,  690. 
nitrite,   molecular  volumes  of  (R.Iy), 

P.,  240. 
oxide    {slrontia),    anhydrous,    heat   of 
formation  of  (de  Forckand),  A., 
ii,  155. 
hydrates  of  (de  Forcrand),  A.,  ii, 
"764. 
silicide,  preparation  of  (Goldschmidt), 
A.,  ii,  1037. 
Strontium,    quantitative    separation   of, 

from  barium  (Kahan),  A.,  ii,  133. 
Strophanthin  and  Muuchi  arrow  poison 

(Mines),  A.,  ii,  522. 
Strophanthus  and   digitalis,    action   of, 
on  the  heart  (Tigerstedt),  A.,  ii,  612. 
Striiverite   and   its   relation  to  ilmeno- 
rutile  (Prior  and  Zambonini),  A.,  ii, 
398. 
Strychnine,   new  method    of   oxidising 
(Leuchs),  a.,  i,  563. 
physiological  action  of  (Sano),   A.,  ii, 

974. 
behaviour  of  the  brain  towards  (Sano), 

A.,  ii,  974. 
action  of,  on  the  nerve  fibres  of  the 
vagus  of  the  heart  (Forli),  A.,  ii, 
721. 
effect  of,  on  muscular  work  (Varrier- 

Jones),  a.,  ii,  313. 
the  supposed  antidotes  to   (Doklen- 

court),  a.,  ii,  721. 
so-called  antitoxic  power   of   animal 
tissues    towards    (Pellacani    and 
FoLLi),  A.,  ii,  1062. 
iodine   derivatives   of  (Buraczewski 
and  KozNiEWSKi),  A.,  i,  1007. 
Strychninonic  acid  (Leuchs),  A.,  i,  564. 
Strifchiios   andcata,   active  principles  of 
tlie  fruit  of  an  African  (Hubert),  A., 
ii,  317. 
Strychnos  alkaloids    (Leuchs),    A.,   i, 

563. 
Sturgeon,  Caspian,  protamine  from  the 
spermatozoa  of  the  (Malenuck),  A., 
i,  1030. 
Styphnic  acid,   molecular  compounds  of 

(Gibson),  T.,  2098  ;  P.,  241. 
Styracitol    from    the    fruit    of    Styrax 

Obassia  (Asahina),  A.,  ii,  59.  _ 
Styrene,    formation   of,    from   cinnamic 
acid  by  means   of   moulds   (Herzog 
and  Ripke),  a.,  ii,  1064. 
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Styrene,  iodohydrins  and  alkyliodohydr- 
iiis  from  (Tiffexeau),  A.,  i,  19. 
oxide    (TiFFENEAU   and   ForiiNEATj), 
A.,  i,  337. 
Styrene,  o-hydroxy-.    Seeo-Vinylphenol. 
Styrenes,  action  of  thionyl  chloride  on 
(Baegeii  and  Ewins),  T.,  2086  ;    P., 
237. 
2-Styrylbenzopyrylium  salts,  o-hydroxy- 

(Decker  and  Felser),  A.,  i,  906. 
Styrylcarbamic     acid      and       o-nitro-, 
methyl  esters  of  (Weeeman),    A.,   i, 
22. 
Sublimation,   vacuum,  practical  studies 

in  (Kempf),  a.,  ii,  929. 
Substance,  C2H,0S,  from  acetylene  and 
sulphur  dioxide  (Losanitsch),   A., 
ii,  33. 
C2H4O3N.,,  from  nitroacetimide  chlor- 
ide  (Steixkopf  and  Bohemann). 
A.,  i,  328. 
CgUgSg,    from   carbon  disuljihide  and 
hydrogen     or     hydrogen     sulphide 
(Losanitsch),  A.,  ii,  32. 
04Hg,    from    acetylene    and   ethylene 

(Losanitsch),  A.,  ii,  33. 
C4HjoN-S4lCr,  formula  of  (Pfeiffee 

and  Tilgner),  A.,  i,  614. 
CsOgSg,    from   carbon  disulphide  and 
carbon  monoxide  (Losanitsch),  A., 
ii,  32. 
(^sHsO))!,    from  ethylene  and   carbon 
monoxide  (Losanitsch),  A.,  ii,  33. 
CsHigOgNoSo,  from  rongalite,  ammon- 
ium    chloride,     and     formaldehyde 
(Binz  and  Isaac),  A.,  i,  940. 
CgHgO  (two),   and  their  oximes,  from 
the    condensation    of  acetaldehyde 
(Zeisel  and  v.  Bitto),  A.,  i,  761. 
(CgHgO^),,,    from    the    absorption     of 
oxygen  by  the  condensation  product 
of   acetylene  (Losanitsch),   A.,  i, 
846. 
CgH704N,    from    j8-;j-methoxyphenyl- 
jn-opaldehyde    (Balbiano),    A.,    i, 
901. 
CeHjjOglSr,   from   the  action   of  nitric 
acid  on  CygH54  (Jovitschitsch),  A., 
i,  118. 
CgHgOaNj,   from  chloroacetyldiglycin- 
imide  and  ammonia  (Beugell  and 
Feigl),  a.,  i,  140. 
CyH^Sg,    from  carbon  disulphide  and 

acetylene  (Losanitsch),  A.,  ii,  32. 
C7H-O2N,  from  o-nitrotolueue  (Kalle 

&  Co.),  A.,  i,  980. 
CtHuO.jN,  from  tlie  action  of  nitric 
acid  on  C30H54  (Jovitschitsch),  A., 
i,  118. 
C7Hia04N2,  from  the  oxidation  of  1:2- 
dimethyl-A'-cyclopentene(KiJNEK), 
A.,  i,  865. 


Substance,      CvHjgOoN,       from      ethyl 

iodomethvli>iperidiamacetate         (v. 

Braun),  A.,  i,  608. 
CgHjo,    from   acetylene    and   ethylene 

(Losanitsch),  A.,  ii,  33. 
C8H14S2,   from  acetylene  and  hydrogen 

sulphide  (Losanitsch),  A.,  ii,  33. 
CgHgONo  (two),   from   3-hydroxy-l:2- 

dihydroquinoxaline  (Motylewski), 

A.,  i,  370. 
(CgHjNo)^,  from  the  decomposition  of 

the  silver  salt  of  phenylmalononitrile 

(Hessler),  a.,  i,  182. 
CgHgOg,     from   acetylene  and   carbon 

monoxide  (Losanitsch),  A.,  ii,  33. 
CgHgSjg,   from  carbon  disulphide  and 

ethylene  (Losanitsch),  A.,  ii,  32. 
CgHjjO,  polymeride  of,  from  the  action 

of  the   silent  electric  discharge   on 

moist  methane  (Lob),  A.,  i,  117. 
C(,Hg0.2N2,   from  isatin  and  hydrogen 

cyanide  (Heller  and  Notzel),  A., 

i,'  267. 
CgHgONo,    from    dicyanodiamide   and 

benzoic   anhydride   (Pohl),    A.,    i, 

576. 
C9H15OC],    from    sabina    ketone   and 

hydrogen    chloride    (Wallach  and 

Heyeb),  a.,  i,  425. 
(CjoHj;^iO)n,    from    the    reduction     of 

4:7-dimethylcoumarin     (Fries    and 

Fickewirth),  a.,  i,  824. 
CjqHjjOo,    from   the    condensation    of 

acetaldehyde  (Zeisel  and  v.  Bitto), 

A.,  i,  761. 
^10^1484,  from  acetylene  and  hydrogen 

sulphide  (Losanitsch),  A.,  ii,  33. 
CuiHigO,    from  the  Califoruian  laurel 

(Tutin),  T.,  257  ;  P.,  24. 
CjgHjgOo,   from   ethylene   and   carbon 

monoxide  (Los.^^nitsch),  A.,  ii,  33. 
CioH40aCl4,  from  the  action  of  thionyl 

chloride     on     isosafrole    dibromide 

(B.\rger  and  Ewixs),  T.,  2090. 
CioH.,021,    from   the   action  of  AVys's 

solution  on  /3-nnphthol  (Wake  and 

Ingle),  A.,  i,  416. 
CjoH^jOsN,  from  the  action  of  hydro- 
chloric   acid    0)1    ethyl  ammonium 

6-hydroxy-2-mcthylpyridine-3:5-di- 

carboxylate  (Simonsen),  T.,  1029. 
C,oH,..(OBr,  from  tlie  acid,  CjoHisOoBr, 

from  pineiie  (Henderson  and  Heil- 

BEON),  T.,  291  ;  P.,  31. 
Cj|,lI,.r,OCl,  from  piiieuo  (Henderson 

and  Heilbeon),  T.,  294  ;  P.,  31. 
Cio^lifAjNo,    from    silver    i)ernitroso- 

cami»hor  (Angeli  and  Mauchetti), 
A.,  ii,  842. 
C10H14O4N2S.,,  from  the  action  of  ethyl 
chloroacctate  on    hydrazine   ditliio- 
caibazate  (Andreasch),  A.,  i,  C84. 
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Substance,  CnHaoO-.N.,  (two),  from  the 
hydrolysis  of  casein  (Skraup),  A., 
i,  931. 

CjoHooOg,  from  ethyl  oxalate  and  ethyl 
bromodiethylacetate  (Rassow  and 
Bauer),  A.,  i,  316. 

C12H24S6,  from  ethylene  and  hydrogen 
sulphide  (Losaxitsch),  A.,  ii, 
33. 

C12H20O.2N2,  from  the  hydrolysis  of 
casein  (Skraup),  A.,  i,  931. 

CjgHigOg,  from  the  oxidation  of  tetra- 
methyldihydiobrazileinol  (Engels, 
Perkin,  and  Robinson),  T.,  1146. 

CisHjgOg,  from  the  oxidation  of  tetra- 
methy Idihydrobrazileinol  (  Engels, 
Perkin,  and  Robinson),  T.,  1145. 

C13H14O2N4,  from  2:2-dimethylindole 
(Angeli  and  Marchetti),  A.,  i, 
207. 

Cj3H220gN2,  and  its  copper  salt,  from 
the  condensation  of  aminopinenedi- 
carboxylic  acid  and  glycine  (God- 
den),  T.,  1172. 

CisHgjOgN,  from  the  action  of  propyl- 
amine on  ethyl  vinyl  ketone  (Blaise 
and  Maire),  A.,  i,  399. 

C14H12O,  from  9-methylfiuorene  alcohol 
(Daufresne),  a.,  i,  165. 

C14H12O5,  and  its  acetyl  derivative, 
from  Grindelia  resin  (Power  and 
TuTiN),  A.,  ii,  526. 

Ci4Hi6Ng,  from  the  action  of  magnesium 
phenyl  bromide  on  bistriazoethane 
(FoRSTER,  Fierz,  and  Joshua),  T., 
1072  ;  P.,  102. 


C,.H.v>0, 


from  •         ifz-euphorbone 


(TscHiRCH  and  Leuchtenbekger), 
A.,  i,  196. 

Cj4HioON2,  and  its  benzoate  and 
acetate  and  methyl  derivative,  from 
rts-phenylbenzylhydrazine  and  carb- 
amide (Milrath),  A.,  i,  581. 

C^gHj^Os,  from  aloe-emodin  (Hesse), 
A.,"i,  439. 

CijHigOj,  from  the  action  of  benzalde- 
hyde  on  magnesium  and  ethyl  a- 
bromoisobutyrate  (Zeltner),  A.,  i, 
244. 

CigHigClg  (or  C15H.20CI8),  from  cadinene 
(Deussen  and  Lewinsohn),  A.,  i, 
354. 

C15H22O4,  from  caryophyllene  (Deus- 
sen and  Lewixsohn),  A.,  i,  354. 

CigHjaBrg,  from  cadinene  (Deussen 
and  Lewinsohn),  A.,  i,  354. 

C15H15O4N,  from  the  action  of  ethyl 
pyruvate  on ^-toluidine  (Simon),  A., 
1,  738. 

CjgHioOs,  from  the  root-bark  of 
Morinda  citrifolia  (Oesterle  and 
Tisza),  a,,  ii,  527. 


Substance,  C'n-HjgOo,  from  the  action  of 

sodium  ethoxide  on  phenylethylene 

glvcol   methyl  ether  (Tiffeneau), 

A.",  i,  19. 
CjgII,gO-,    from    the    condensation    of 

metiiyl    2:4-dimethoxybenzoylprop- 

iouate  with  ethyl  oxalate  (Perkin 

and  Robinson),  T.,  507. 
CigHi305N3,        from     the     substance, 

CigHjg0.5iSr4  (Heller  and  Sourlis), 

A.,  i,  208. 
CigHi3N3S.  from  8-thiocyauoquinoline 

and  aniline  (Edinger),  A.,  i,  364. 
CjgHjgOjNj,  and  its  reactions  (Heller 

and  Sourlis),  A.,  i,  208. 
CiyHjaOaNg,    from   the   interaction    of 

^-nitrobenzyl  chloride  andisouitroso- 

camphor   (Forster  and   Holmes), 

T.,  248  ;  P.,  8. 
C17H20O4N.2,    (m.p.     114"),    from    the 

iuteraction  of  j;-nitrobenzyl  bromide 

and  isonitrosocamphor  (FoRSTER  and 

Holmes),  T.,  250  ;  Pi,  9. 
Ci7H2o04lSr2,     (m.p.    175°),    from    the 

interaction  of  jy-nitrobenzyl  chloride 

and  isonitrosocamphor  (Forster  and 

Holmes),  T.,  248;  P.,  S. 
CigHjgO,  from  the  action  of  magnesium 

ethyl    bromide     on    anthraquinone 

(Clarke),  A.,i,  331. 
CigHjgS,  from  the  action  of  sulphur 

on    resin    oil    (Schultze),    A.,    i, 

356. 
CjgHigNj,     from     methylanilinoaceto- 

nitrile    and   cyanogen   bromide   (v. 

Braun),  a.,  i,  625. 
C18H22O5,    from   the   expressed  oil   of 

nutmeg  (Power  and  Salwat),  T., 

1655  ;  P.,  198. 
C18H.28O,  from(f/-euphorbone(TsCHiRCH 

and  Leuchtenberger),  A.,  i,  196. 
CigHi409N4,     from     /8-naphthoI     and 

2:3:5-trinitro-4-acetvlaminophenol 

(Meldola  and  Hay),  P.,  211. 
C18H29OCI3,      from     tlie     compound, 

C9H15OCI,    and  hydrogen    chloride 

(Wallach    and     Heyer),    A.,    i, 

425. 
CigHj^OgNjCl,     from    the    action    of 

nickel    on    carbazole    (Padoa    and 

Chi.wes),  a.,  i,  105. 
C,t,H.2(,ON2,    from  the  action  of  ethyl 

pyruvate  on  j;>-toluidine  (Simon),  A., 

i,  738. 
CinH2i0.5N,  from  the  action  of  ozone 

onthebaine  (Riedel),  A.,  i,  1006. 
CjjjHioOoXo,  from  the  action  of  pyruvic 

acid  on  j^-toluidine  (Simon),  A.,  i, 

687. 
C19H39O2N3,  from  the  decomposition  of 

oleic  acid  ozonide  (Molinari  and 

Bakosi),  a.,  i,  850. 
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Substance,    C.joHigN.j,    from    2-methyl- 

indole,  ethyl   acetate,    and   sodium 

ethoxide  (Angeli  and  Makchetti), 

A.,  i,  208. 
C20H20O5,  and  its  acetyl,  methyl,  and 

benzoyl     derivatives,     from     papa- 

verinium  methiodide  (Decker  and 

Dunant),  a.,  i,  206. 
^'20^22^41      ft'om      ethylanilinoaceto- 

nitrile   and   cyanogen  bromide    (v. 

Braun),  a.,  i,  625. 
C20H24O2,    from    2-hydroxy-4-methyl- 

phenyldimethylcarbinol  (Fries  and 

Fickevvirth),  a.,  i,  821. 
C20H21O4N,       from       the      alkaloid, 

0201117041^,  from  Chinese  Corydalis 

tubers  (Makoshi),  A.,  i,  825. 
C2oH220oN2,JH20,  from  quinoline  and 

methyl   salicylate   (Spady),    A.,   i, 

915. 
C20H24O3N2,  from  quinine  (Wolffen- 

STEiN  and  Wolff),  A.,  i,  283. 
C21H12N4,   and  its  trinitro-derivative, 

from  the  action  of  copper  powder  on 

indazole    (Jacobson    and   Huber), 

A.,  i,  299. 
C22H18O,  from  a;377-tetraplienylbutyro- 

iactone   (Reimer   and   Reynolds), 

A.,  i,  989. 
C22H24O0,  from  l-[2:5-dimethylhydro- 

conmarilyl]-2:5-dimethylhydrocou- 

marone  (Fries  and  Klostermann), 

A.,  i,  822. 
C22H30O9,      from     Siinaruha     amara 

(Gilling),  a.,  ii,  527. 
C22H42O4,    from     methane,    ethylene, 

and   oxygen   (Losanitsch),   A.,  ii, 

33. 
C24H44O2,  from  the  absorption  of  oxy- 
gen by  the  condensation  product  of 

ethylene  (Losanitsch),  A.,  i,  846  ; 

ii,  33. 
C.24H3o04N'2,  from  the  action  of  ethyl 

pyruvate    on  ja-toluidine    (Simon), 

A.,  i,  739. 
C24Hofl04N3S2,    from     dinitrodiphenyl 

disulphide     (Fromm     and     Witt- 

mann),  a.,  i,  632. 
C25H2()0;j,  from  ethyl  phenylpropiolate, 

acetophenone,  and  so(!iuin  ethoxide 

(Ruiiemann),  T.,  435;  P.,  52. 
C'jsHosOsN,  from  tlie   action  of  ethyl 

oxalacetate  on  benzylidene-^S-naph- 

thylaminc  (Simon  and  Mauguin), 

A.,  i,  296. 
Co.r,H2H04N4S2,  from  rongalite,   aniline 
hydrochloride,     and     fornialdeliydo 

(BiNz  and  Isaac),  A,  i,  941. 
C._,^H2203N,      from     benzyl     cyanide, 
sodium   mothoxide,   and  ethyl  ciu- 
namate  (Avioitv  and  McDolk),  A., 
i,  344. 


Substance,  C26H41O10N3,  and  its  copper 
salt,  from  the  condensation  of  as- 
partic  acid  and  aminopinenedicarb- 
oxylic  acid  (Godden),  T.,  1173. 

C27H4y03,  and  its  acyl  derivatives, 
from  the  oxidation  of  cholesterol 
(PiCKARD  and  Yates),  T.,  1680; 
P.,  121. 

^27^32051^482,  from  rongalite  and 
aniline  hydrochloride  (BiNZ  and 
Isaac),  A.,  i,  941. 

^30^26,  and  its  bromo-derivatives, 
from  the  condensation  of  acetylene 
(Jovitschitsch),  a.,  i,  118. 

C30H54,  from  the  condensation  of 
ethylene,  and  the  action  of  bromine 
on  it  (Jovitschitsch),  A.,  i,  118. 

CsqHjqO,  and  its  acetate  from  the 
latex  from  Euphorbia  (Cohen),  A., 
i,  884. 

CsoH.^jOsqNs,  from  the  action  of  fuming 
nitric  acid  on  the  substance,  C3nH26 
(Jovitschitsch),  A.,  i,  118. 

C3oH2e04S,      and     C3oH.2g03S,      from 
thioduplobenzylideneacetophenoue 
(Fromm  and  Lambrecht),   A.,   i., 
990. 

CsflHosOBrgS,  from  the  action  of 
bromine  on  thioduplobenzylidene- 
acetophenone  (Fromm  and  Lam- 
brecht), A.,  i,  990. 

CsflHsiOgNgSs,  from  the  reduction  of 
dibenzyldiethylthioninedisulphonic 
acid   (Gnehm   and   Schonholzer), 
A.,  i,  113. 

C31H44O  (or  C33H4>,02),  from  the  latex 
from  Euphorbia  (Cohen),  A.,  i,  884. 

C3iH4^03,  from  olive  leaves  (Power 
and  Tutin),  T.,  898  ;  P.,  117. 

CniHg-O,  from  the  reduction  of  geraniol 
(Enklaar),  a.,  i,  664. 

C.,oHi404,  from  ;8-methylanthraquinone 

(liADISCHE        AnILIN-        &         SODA- 

Fabhik),  a.,  i,  999. 
C34H24O5,  from   the  oxidation  of  the 

lactone     of     dijihenyl-2-]iydroxy-9- 

phenylanthranohicetic      acid       (v. 

LiEBiG  and  Kkim),  A.,  i,  449. 
C40II08,    from    diphenylketenquinoline 

and  anthraquiuone   (Staudinger), 

A.,  i,  411. 
CjoHjoOo,    from  acetylene  and  oxygen 

(Losanitsch),  A.,  ii,  32. 
C4oIiojj03N2,  from  the  action  of  aniline 

on  o-benzoylbenzoie  acid  (Meyer), 

A.,  i,  25. 
Cjol^jsOr,,     from     the     hydrolysis     of 

methyl       o-methoxytritanate       (v. 

LiKiiiG  and  Keim),  A.,  i,  449. 
C43H33O0N.,,    from    ethyl    oxalacetate 

and      benzylidene-jS-naphthylaniine 

(Simon  and  Mauguin),  A.,  "i,  296. 
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Substance,  C46Hjj'N'4,  from  bisanliydro- 

phenac}'lamiue       (Gabriel        and 
Lieck),  a.,  i,  465. 
C4RH4fi,  from  acetylene  (Losanitscii), 

A.,  ii,  33. 
C4£|H4oN(;,     from    the    hydrolj'sis     of 

anilinoacetal  (Wohl  and   Lange), 

A.,  i,  17. 
C48H46O8,     from    acetylene     (LosAx- 

itsch),  a,,  ii,  33. 
Cf;4HgoOg,  and  its  diacetate,  from  the 

oxidation    of    dicholesteryl     ether 

(PicKARD   and    Yates),  T.,   1682; 

P.,  121. 
C|^nH490gN3,  from  aniline  and  benzilic 

acid  (v.  Liebig),  A.,  i,  646. 
C63'H4503N3,  and  CegHggOgNg,  from  0- 

toluidine     and     benzilic     acid     (v. 

Liebig),  A.,  i,  646. 
Substitution  of  alkyloxy-groups  in  the 

benzene      nucleus      by      hydrogen 

(Semmler),  a.,  i,  557. 
of  hydroxyl-groups      by      hydrazino- 

groups  (Franzen    and    Eichler), 

A.,  i,  831. 
of  the  sulphonic  group  by  the  cyano- 

and    carboxyl -groups    in    azo-com- 

pounds  (Lange),  A.,  i,  300. 
Succinamic  acid,  ethyl  ester  (Mol),  A., 

i,  77. 
Succindialdehyde,  molecular  dispersion 

of  (Harries),  A.,  i,  317. 
uuimolecular  (Harries  and  Hohen- 

emser),  a.,  i,  133. 
Succinein,    Ci6H,406,    and    its    acetate, 
from   succinic  anhydride    and   quinol 
(Meyer  and  Witte),  A.,  i,  671. 
Succinic    acid,    production    of,    during 

alcoholic   fermentation    (Ehrlich), 

A.,  ii,416. 
method  of  estimating,   in   fermented 

liquids  containing  other  fixed  and 

volatile  acids  (Pozzi-Escot),  A.,  ii, 

993. 
Succinic  acid,  alkaloidal  salts,  and  their 

optical    activity    (Hilditch),     T., 

704;  P.,  61. 
aluminium    salt,    occurrence    of,     in 

proteaceous  trees   (Smith),    A.,  ii, 

885. 
ammonium    ethyl    ester-salt    (Mol), 

A.,  i,  77. 
Succinic  acid,  cetyl  and  0-  and  jo-nitro- 

benzyl  esters  (Meyer  and  Marx), 

A.,  i,  602. 
ethyl  ester,  influence  of  certain  sul- 
phates on  the  formation  of  (Phelps, 

Palmer,     and    Smillie),     A.,    i, 

790. 
Succinic  acid,  amino-.  See  Aspartic  acid, 
dibromo-,    benzyl    and    cetyl    esters 

(Meyer  and  Marx),  A.,  i,  602. 


Succinic   acid,  rftoximiuo-,  ethyl   ester, 

action  of  nitric  acid  on  (Waul),  A.,  i, 

141. 
Succinic   acids,   aromatic,    synthesis   of 

some  (Aveky  and  Ui'.son),  A.,  i,  343. 
Succinimide  hydrogen  peroxide  (Taxa- 

tar),  a.,  i,  400. 
4-Succiniminophthalic  acid,  methyl  ester 

(Bogert  and  Rexsuaw),  A.,  i,  652. 
Succinophenone,     c^ibromo-,    action    of 

phenylhydrazine    and    of    as-phenyl- 

benzylhydra?ine     on     (Meyer     and 

Marx),  A.,  i,  602. 
Succinyl     chloride,      tautomerisin      of 

(Meyer  and  .Marx),  A.,  i,  602. 
Succinylcresotic  acids,  o-,   m-,   and  p- 

(Farbenfabrikex  vorm.  F,  Bayer 

&  Co.),  A.,  i,  798. 
Succinylsalicylic   acid  and   its   methyl 

homologues,  prej;aration  of  (Farbex- 

FAERIKEN    VORM.    F.    BaYER    &    Co.), 

A.,  i,  798. 
Sucroclasm.     See  Sugars,  fission  of. 
Sucrose    {cane   sugar,    saccharose),    con- 
ductivity and  viscosity  of  solutions 
of  (Greex),  T.,  2023  ;  P.,  187. 

and  lithium  chloride,  conductivity 
and  viscosity  of  mixtures  of  solu- 
tions of  (Greex),  T.,  2049  ;  P.,  187. 

solutions,  osmotic  pressure  of,  at  10° 
(H.  N,  and  H,  V.  Morse),  A.,  ii, 
671. 
osmotic  pressure  of,  at  15"  (Morse 
and  Mears),  A.,  ii,  1019. 

density  of  (Fouquet),  A.,  i,  855, 

density  of  aqueous  solutions  of  (Fou- 
quet), A.,  i,  855. 

inversion  of  (Osaka),  A.,  i,  856. 

theory  of  the  inversion  of  (Meter), 
A.,  ii,  265. 

inversion  of,  by  invertase  (HuDSOx), 
A.,  i,  605,  856  ;  (Agree),  A.,  ii, 
1022. 

and  other  substances  (salts  and  non- 
electrolytes),  changes  effected  by 
the  reciprocal  interference  of  (Cald- 
well and  Whymper),  A.,  ii,  817. 

the  storage  and  transportation  of,  in 
the  beet  (Strohmer),  A.,  ii,  726. 

detection  of  (Pozzi-Escot),  A.,  ii, 
740. 

polarinietric  determination  of  (Watts 
and  Tempaxy),  A.,  ii,  236. 

normal  tubes  for  the  polarimetric 
estimation  of  (Rousset),  A.,  ii,  73  ; 
(Pellet),  A.,  ii,  235. 

and   invert  sugar,    estimation  of,    in 
mixtures  (LiXG  and  Rexdle),  A., 
ii,  542. 
Sugar  in  blood  (RoNA  and  Michaelis), 

A.,  ii,  117;  (Michaelis  and  Roxa^ 

A.,  ii,  329, 
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Sugar,  total  amount  of,  in  blood  (L:6pine 

and  Boulud),  A.,  ii,  957. 
of  blood,  behaviour  of,  after  bleeding 

(Andersson),  a.,  ii,  767. 
apparatus  for  polarising,  at  87°  (Sy), 

A.,  ii,  1076. 
excretion  of,  in  healthy  men  (ScHON- 

DORFF),  A.,  ii,  311. 
action  of  various  chemical  substances 

on    the    excretion    of    (Baer    and 

Blum),  A.,  ii,  122. 
estimation  of  (Jessen-Hansen),  A., 

ii,  638;  (Bang),  A.,  ii,  739. 
estimation      of,      by      Allihn's     and 

Meissl's  methods  (Schaumann),  A., 

ii,  437. 
estimation  of,  in  blood  (Bang),  A.,  ii, 

235. 
estimation  of  small  quantities  of,  in 

urine  (Schondorff),  A.,  ii,  311. 
Sugar  from   morindin  and   its   phenyl- 
benzylhydrazoue    and    ])heiiylosazone 
(Oesterle  and  Tisza),  A.,  i,  37. 
Sugar,  invert,  and   sucrose,    estimation 

of,  in  mixtures  (Ling  and  Rendle), 

A.,  ii,  542. 
influence    of   clarification   with    lead 

acetate  on  the  estimation  of  (ScHRE- 

feld),  a.,  ii,  1076. 
Sugar   group,  dissociation  processes  in 
the  (Nef),  a.,  i,  5  ;  (Kiliani),  A.,  i, 
128. 
Sugar   solutions,    effect   of  clarification 

with    basic    lead    acetate    on     the 

optical  activity  and  copper  reducing 

power  of  (Watts   and   Tempany), 

A.,  ii,  236. 
formation  of  formaldehyde  in   (Ram- 
say), A.,  ii,  994. 
Sugars  (13LANKSMA  and  Alberda  van 

Ekenstein),  a.,  i,  951. 
and  their  reduction  and  identification 

from     glucosides     (Alberda    van 

Ekenstein    and   Blanksma),    A., 

1,  9. 
electrolysis    of    (Neuberg),     A.,     i, 

128. 
fission   of  (sucroclasm)   (Lob),   A.,   i, 

715,  764. 
rate  of  oxidation  of,  in  an  acid  medium 

(Bunzel),  a.,  i,  135. 
depolymcrisal ion  of  (Neuberg),  A.,  i, 

765. 
utilisation      of,      by      the      tissues 

(McGuigan),  a.,  ii,  406. 
the  capacity  of  the  liver  to  reverse  the 

optical  action  of  (Pflijoer),  A.,  ii, 

307. 
phenylhydiazoncs  of  (Reclaire),  A., 

i,  1013._ 
precipitation  of,  by  cujaic  liydroxidc 

(Yosiiimoto),  a.,  i,  76G. 


Sugars  and  glucosides,  application  of  bio- 
chemical methods  for  the  detection 
of,  in  Taxeffi  (Lefebvee),  A.,  ii,  57. 
colour  and  spectral  reactions  of,  with 
naphtharesorcinol  and  hydrochloric 
acid  (Tollens  and  Roeive),  A.,  ii, 
638. 
value   of   the   difi"erent    methods    for 
estimating,  in  urine  (Funk),  A.,  ii, 
902. 
Sugars,    C5,     from     meta-     and    para- 

jacchavin  (Kiliani),  A.,  i,  135. 
Sugars,  reducing,  detection  and  identifi- 
cation  of  certain,  by  condensation 
with  j?-bromobenzylhydrazide  (Ken- 
dall and  Sherman),  A.,  ii,  902. 
estimation  of  (Zerban  and  Naquin), 

A.,  ii,  902. 
volumetric  estimation   of  (Ling  and 
Jones),    A.,   ii,    541  ;    (Ling    and 
Rendle),  A.,  ii,  542. 
volumetric  estimation  of,  by  Fehling's 
solution  (Watts    and    Tempany), 
A.,  ii,  437. 
the  reduction  of  cuprous  oxide  in  the 
estimation  of  (Stan kk),  A.,  ii,  638. 
Sugars.     See  also  Carbohydrates. 
Sulphanilic  acid.     See  Aniline-^-sulph- 

oiiic  acid. 
Sulphates.     See  under  Sulphur. 
Sulphides.       See    Metallic     sulphides, 

Polysulphides,  and  under  Sulphur. 
Sulphination  of  phenolic  ethers  and  the 
influence  of  substituents  (Smiles  and 
Le  Rossignol),  T.,  745  ;  P.,  61. 
Sulphines  and  sulphoxides  (Hofmann 

and  Ott),  A.,  i,  84. 
Sulphinic  acids,  preparation  of  (Knoe- 
venagel  and  Kenner),  A.,  i,  970. 
and  sulphonic  acids,  aromatic,  alkal- 
oidal  salts,  and  their  rotatory  power 
(Hilditch),  T.,  1620;  P.,  195. 
Sulphoacetic    acid,   chloro-,    strychnine 
salts,  and  their  optical  activity  (Pope 
and  Read),  T.,  795;  P.,  99. 
4  Sulpho-2-aminoplienyl-j:;-toluene8ul- 
phonic   acid,  sodium  salt  (Cassella 
&  Co.  ),  A. ,  i,  785. 
4-;'-  Sulphobenzeneazo- 1  -  dimethylnaph- 
thylamine  ami  its  sodium  salt  (Schar- 
wiN  and  Kaljanuff),  A.,  i,  704. 
4-;)-Sulpliobenzeneazo->/;-phenylene- 
tetramethyldiamine    and    its    alkali 
salts    (ScHARWiN  and    Kaljanoff), 
A.,  i,  704. 
»?  -Sulphobenzcneazosalicylic  acid 

(GRANDM0UGiNandGuisAN),A.,i,927. 
SuIphobenzylethylKwbutylsilicyl  oxide, 
iiiotallic,  bornylamiue,  cimhonidino, 
<inchonidiue  hydrogen,  and  menthyl- 
ainitic  salts  (Luff  and  Kipping),  T., 
2010  :  P.,  224. 
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(i^Sulphobenzylethyl/i-ybutylsilicyl 
oxide,  ivsolution  of,  and  tlio  propeities 
of  the  oiitirally  active  acids  and  their 
amine  salts  (Luff  and  Kipping),  T., 
2090;  P.,  236. 
rfZ-Sulphobenzylethylpropylsilicyl  oxide, 
decomposition  and  resolution  of  (Kir- 
ping),  T.,  462;  P.,  47. 
Sulphobenzylethylpropylsilicyl    oxides, 
o[)tically   active,   and   their   metallic, 
amine,  and  alkaloidal  salts  (Kipping), 
T.,  457;  P.,  47. 
Sulphobenzylethylsilicone  and  its  salts 
(RoBisoN  and  Kipping),  T.,  445  ;  P., 
25. 
a-Sulpliobutyrie    acid,    y-amino-    (Ga- 

BiiiEL  and  Culman),  A.,  i,  275. 
2-Sulpbodiplienylamine-2'-carboxylic 
acid,    4-amino-    (Ullmann),    A.,    i, 
457. 
4-Sulplionamino-l-phenyl-2:3-dimethyl- 
5 -pyrazolone,  preparation  of  (Scheit- 
LIN),  A.,  i,  688. 
Sulphonation  reaction,  kinetics  of  the 

(Martinsen),  a.,  ii,  572. 
Sulphonic    acids   and    sulphinic    acids, 
aromatic,  alkaloidal    salts,  and   their 
rotatory  power  (Hilditch),  T.,  1620; 
P.,  195. 
Sulphonic    group,    replacement    of,    by 
the    cyano-   and    carboxyl-groups    in 
azo-compounds  (Lange),  A.,  i,  300. 
Sulphonimides,  aromatic,  preparation  of 
(Haga),  a.,  i,  870;  (Suzuki),  A.,  i, 
871. 
4  Sulpbo -2-nitroplienyl-^- toluenesu Ipb- 
onic  acid,  sodium  salt   (Cas^sella  & 
Co.),  A.,  i,  785. 
Sulpbosalicylic  acid,  action  of, on  sodium 

diborate  (Barthe),  A.,  i,  271. 
Sulpho-a-siliconaphthoic  acid  (Khotin- 

SKY  and  Seregenkoff),  A.,  i,  1032. 
Sulphostearic    acid,    formula    of    (Du- 

BoviTz),  A.,  ii,  992. 
6-Sulplio-Ht-toluic  acid,  2-A-dimtTo-,  and 
its  salts   (Karslake  and  Morgan), 
A.,  i,  410. 
2-Sulpho-jj-toluic   acid,  preparation   of, 
and  its  barium  hydrogen  salt  (Mel- 
URUM  and  Perkin),  T.,  1419. 
Sulphoxides  and   sulphines  (Hofmann 
and  Ott),  A.,  i,  84. 
preparation  of  (Gazdar  and  Smiles), 

T.,  1833;  P.,  216. 
preparation  and  constitution  of  (Hins- 
berg),  a.,  i,  875. 
Sulphoxylic  acid,  derivatives  of  (Fromm 

and  Gaupp),  A.,  i,  969. 
Sulphur  and  its  cyclic  compounds  (Erd- 
mann),  a.,  ii,  830. 
presence    of,   in   some   of  the   hotter 
stars  (Lockyer),  A.,  ii,  173. 


Sulphur,  dynamic  allotropy  of  (Kruyt), 
A.,  ii,  1028. 
amorphous  (Smith  and  Carson),  A., 

ii,  32. 
colloidal  (Raffo),  A.,  ii,  683. 
bi-,  ijuadri-,  and  sexa-valent,  influence 
of,  on  rotatory  power  (Hilditch), 
T.,  1618  ;  P.,  195. 
gaseous,  dispersion  of  (Cuthbertson 

and  Metcalfe),  A.,  ii,  545. 
liquid,     electrical      conductivity      of 
(Wigand),  a.,  ii,  800. 
changes  in  the  viscosity  of  (Rotin- 

janz),  a.,  ii,  46-3. 
statics  and  kinetics  of  the  transition 
which  occurs  in  (Wigand),  A.,  ii, 
676. 
molten,  chemistry  of  (Erdmann),  A., 

ii,  832. 
monoclinic,  heat  of  fusion  of  (Wigand), 

A.,  ii,  676. 
vapour  pressure  of,  at  low  temperatures 

(Ruff  and  Graf),  A.,  ii,  578. 
variation   of   the   surface   tension   of, 
with  rise  of  temperature  (Capelle), 
A.,  ii,  683. 
boiling  point  of  (Callendar),  A.,  ii, 

1029. 
boiling    point    of,    on    the    constant 
pressure  air  thermometer  (Eumorfo- 
pouLOs),  A.,  ii,  1029. 
foam  structure  (cellular  structure)  of, 
and  its  influence  on  double  refraction, 
dichroism,  electrical  properties,  and 
formation    of   crystals    (Quincke), 
A.,  ii,  823. 
spontaneous  oxidation  of  (Pollacci), 

A.,  ii,  684. 
reaction     of     calcium     oxide     with 

(Thatcher),  A.,  ii,  380. 

new    type    of    combination   of,    with 

certain  iodides  (Auger),  A.,  i,  241. 

Sulphur      compounds,     chemistry      of 

(Block),  A.,  ii,  580. 

with  antimony  and  chlorine(TAVEKNE), 

A.,ii,  198. 
with  iodine,  existence  of  (Smith  and 
Carson),    A.,   ii,    32;   (Ephraim), 
A.,  ii,  581. 
of  the  nervous  system  (Koch),  A. ,  ii,  52. 
Thionyl  chloride,  action  of,  on  alde- 
hydes (Hoering  and  Baum),  A., 
i,  528  ;  (Schmidt),  A.,  i,  654. 
action     of,    on     the     methylene 
ethers    of   catechol   derivatives 
(Barger),    T.,    563;    P.,    50  ; 
(Barger  and  Ewins),  T.,  735  ; 
P.,  60. 
Sulphuryl       chloride       equilibrium, 
thermodynamics    of    the  (Trautz, 
Baisch,  and  v.  Dechend),  A.,  ii 
569. 
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Sulphur  hydride.     See  Hydrogen  sulph- 
ide. 
Sulphides,  spontaneous    oxidation   of 
(PoLLACCi),  A.,  ii,  684. 

of  the  elements  of  the  second  group, 
crystallography  of  (  Becken- 
KAMP),  A.,  ii,  280. 

aromatic,  interaction  of,  with  hydro- 
gen dioxide  (Gazdar  and  Smiles), 
T.,1833;  P.,  216. 

selenides,  and  tellurides,  aromatic, 
and  their  halogen  additive  com- 
pounds, melting  and  boiling  points 
of  (Lyons  and  P-ush),  A.,  i, 
417. 

mineral,  estimation  of  sulphur  in 
(Hassreidter),  a.,  ii,  893. 

See    also    Metallic    sulphides    and 
Polysulphides. 
Sulphur  ffo'oxide,  physical  properties  of 
(Baume),  a.,  ii,  372. 

refractive  index  of  gaseous  (Cuth- 
BERTSON  and  Metcalfe),  A.,  ii, 
545. 

mechanism  of  the  reaction  of,  with 
oxygen  in  presence  of  iron  oxides 
(Keppeler,  D'Ans,  Sundell,  and 
Kalser),  a.,  ii,  482. 

action  of,  on  plants  (Wieler),  A,, 
ii,  887. 

estimation   of,  in   wines  (Mensio), 
A.,  ii,  63. 
trtoxide,  preparation  of  (Frank),  A., 
ii,  684. 

refractive  index  of  gaseous  (Cuth- 
BERTSON  and  Metcalfe),  A.,  ii, 
545. 
Sulphuric      acid,       preparation      of 
(Bender),  A.,  ii,  684. 

absolute,  preparation  of,  and  condi- 
tion of  substances  in  (Hantzsch), 
A.,  ii,  14,  462  ;  (Oddo  and  Scan- 
dola),  a.,  ii,  353. 

electrolytic  ju-operties  of  dihite  solu- 
tions of  (Whetham  and  Paine), 
A.,  ii,  802. 

viscosity  of  fuming  (Dunstan  and 
Wilson),  T.,  2179  ;  P.,  270. 

evaporation  of  water  and  solutions 
of  (Vaillant),  a.,  ii,  46]. 

influence  of,  in  nitration  (Kull- 
grkn),  a.,  i,  768. 

assay  of  highly  concentrated  (Bucii- 
wald),  a.,  ii,  130. 

estimation  of,  volumetricallj'  (Cook- 
sey),  a.,  ii,  982. 
Sulphates,      natural,       from       Chile 
(Palache  and  Warren),  A.,  ii, 
1047. 

origin   and   variations    of,    in   beer 
,  (MtJNTZ    and    Trillat),    A.,   ii, 

'  782. 


Sulphur : — 

Sulphates,  new  method  for  determin- 
ing the  tension  of  (Keppeler  and 
D'Ans),  A.,  ii,  289  ;  (L.  Wohler, 

PLtJDDEMANN,   and    P.  WOHLER), 

A.,ii,  290,  581. 
See  also  Metallic  sulphates. 
Per  sulphuric      acid,     production     of 
hydrogen     peroxide     from     (Con- 
sortium FiJR  Elektrochemische 
Industrie),  A.,  ii,  1028. 
Persulphates,  action  of  metals  on  aque- 
ous solutions   of  (Turrektine), 
A.,  ii,  104;  (Levi,  Migliorini, 
and  Ercolini),  A.,  ii,  581. 
organic, pseudomorphism  of  (WoLFF- 
enstein  and  Wolff),  A.,  i,  283. 
Sulphurous    acid  in   its  biochemical 
relationship    (GRiJNHUT),  A.,  ii, 
721. 
excretion  of,  in  man  after  adminis- 
tration  of  sodium   sulphite   and 
sulphurous   acid   in   combination 
with    sodium    salt    (Franz    and 
Sonntag),  a.,  ii,  714. 
estimation  of,  in  gelatins  and  other 
foods  (Padi?;),  a.,  ii,  893. 
Hyposulphites  (]3inz  and  Isaac),  A., 
i,  940. 
analysis  of,    and  their   compounds 
with    formaldehyde    (Greaves), 
A.,  ii,  741. 
Thiosulphuric  acid,  acid  energy  of,  aud 
its  decomposition  (Muller),  A., 
ii,  102. 
behaviour  of,  and  its  use  in  volume- 
tric analysis  (Casolari),  A.,  ii, 
173. 
Thiosulphates,  kinetics  and  catalysis 
of  the  reaction  between  hydrogen 
peroxide  and  (Abel),  A.,  ii,  26. 
action     of,     on     permanganate     in 
alkaline  solution   (Kiliani),    A., 
ii,  982. 
Trithionates  of  the  alkali  metals  (Mac- 
kenzie aud  Marshall),  T.,  1726  ; 
P.,  199. 
Tetrathionates,   action   of  carbonates 
on  (Gutmann),  a.,  ii,  173. 
of  the  alkali  metals  (Mackenzif,  and 
Marshall),  T.,  1726;  P.,  199. 
Sulphur,  organic  compounds  of  nitrogen, 
])lio.sphorus,  and,  in  vegetables  (Stct- 
ZKi:),  A.,  ii,  124. 
Sulphur,  detection  of  arsenic  in  (Brand), 
A.,  ii,  532. 
use  of  sodium  peroxide  in  the  estima- 
tion of  (Parr),  A.,  ii,  628. 
estimation  of  organic,  by  Carius'  method 

(Kupp),  a.,  ii,  992. 
rapid  estimation  of,in  coa]s(KoMARO\v- 
.sky),  a.,  ii,  892. 
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Sulphur,  estimation  of,  in  iron  and  steel 
(Jaboulay),    a.,    ii,    223  ;    (Ray- 
mond), A.,  ii,  628;  (Orthey),  A., 
ii,  731. 
estimation    of,    in   mineral   snlphides 

(Hassreidter),  a.,  ii,  893. 
estimation   of,    in   organic   substances 

(Bay),  a.,  ii,  319. 
estimation  of  total,  in  urine  (Schulz), 
A.,  ii,  129  ;  (OsTERBERoand  Wolf), 
A.,  ii,   426  ;  (Konsuiiegg),   A.,   ii, 
628. 
Sulphur    anion    and    complex;    sulphur 

anions  (Knox),  A.,  ii,  830. 
Sulphur   antimonii    mii-atuvi,    assay   of 

(Jacobsohn),  a.,  ii,  540,  989. 
Sulphuric  and   Sulphurous   acids.     See 

under  Sulphur. 
Sulphuric    acid    contact    process    (L. 

WOHLER,       PLtJDDEMANN,        and       P. 

WonLER),   A.,  ii,   290,  581. 
Sunlight.     See  under  Photochemistry. 
Superphosphates.  See  under  Phosphorus. 
Supertension.       See      under      Electro- 
chemistry. 
Suprarenal,  so-called  fatty  degeneration 

of  the  (White),  A.,  ii,  968. 
Suprarenal  glands  of  the  dog,  the  blood 
issuing  from  the  (Young  and  Leh- 
mann),  a.,  ii,  767. 
antagonistic  action  of  adrenaline  and 
choline  of  the  (Lohmann),  A.,   ii, 
407. 
Suprarenine.     See  Adrenaline. 
Surface      concentration,      experimental 
examination  of  Gibb.s's  theory  of,  re- 
garded as  the  basis  of  adsorption,  with 
an  application  to  the  theory  of  dyeing 
(Lewis),  A.,  ii,  357. 
Surface     tension,    compressibility,    and 
other   properties,    relation    between 
(Richakd.s  and  Mathews),  A.,  ii, 
158. 
of    dilute   aqueous    solutions   (Heyd- 

weiller),  a.,  ii,  356. 
of  liquids  investigated  by  the  method 
of  jet  vibration  (Pedersen),  A.,  ii, 
158. 
Swan    spectrum.      See    under     Photo- 
chemistry. 
rf-Sylvic  acid  (Schkateloff),  A. ,  i,  890, 
Sylvic  acids,  o-,  ^-,  and  y-  (Schkate- 
loff), A.,  i,  816. 
Symphoriearpos  race'/nosics,  pectins  from 
the     fruit     of     (Bridel),      A.,      ii, 
125. 
Syntheses  with  the  aid  of  monochloro- 
methyl  ether  (Simonsen),  T.,  1777  ; 
P.,  212. 
by  means  of  the  carboxylic  esters  of 
cyclic  ketones  (Kotz,Bieber, Hesse, 
and  ScHWARz),  A.,  i,  24. 

xciv.  ii. 


Syntheses  with  phenol  derivatives  ron- 
taiiiiiiga  mobile  nitro-group  (Meld- 
OLA  and  Hay),  T.,  1659  ;  P.,  197. 
with  sodium -alky]  coniprunds(ScnoRi- 

gin),  a.,  i,  866,  881,  886. 
See      also      Electro-syntheses     under 
Electrochemi.stry. 
Synthetisor  (Jovitschitsch),  A.,  i,  118. 
Syphon  pipette.     See  Pipette. 


f^Talitol,  preparation  and  properties  of 
crystallised  (Bertrand  and  Bru- 
n'Eau),  a.,  i,  249. 
t^-Talose,  isolation  of  (Blanksma  and 
Alberda  van  Ekenstein),  a.,  i, 
951. 
Tanms  communis,  pectins  from  the  fruit 

of  (Bridel),  A.,  ii,  125. 
Tanacetone  (thujone),  identification   of, 
in  liqueurs  (DuPARC  and  Monnier), 
A.,  ii,  995. 
Tannic  acid   in   toxicological  investiga- 
tions (Biginelli),  a.,  i,  40. 
condensation  products  of,  with  form- 
aldehyde and  the  phenols  (Hilde- 
brandt),  a.,  i,  185. 
action  of  reducing  agents  on  (Gardner 

and  Hodgson),  P.,  272,  273. 
estimation  of  (Gardner  and   Hodg- 
son), P.,  273. 
Tannic  acid,  quinine  salts  (Biginelli), 
A.,  i,  562. 
solubilities  of  true  and  false  (MuR- 
ARO),  A.,  i,  451,  1004. 
Tannin  (Nierenstein),  A.,  i,  40. 
constitution  of  (Nierenstein),  A.,  i, 

90,  897. 
titration  of,  by  means  of  iodine  (Jean), 
A.,  ii,  76. 
Tannins,  constitution  of  (Lloyd),  A.,  i, 
347. 
estimation  of,  in  white  wines  (Koeb- 
ner),  a.,  ii,  240. 
Tannin-phenylmethane     and     -thymol- 
methane     and    its    bromo-derivative 
(Hildebrandt),  a.,  i,  185. 
Tanning,  new  method  of  (Meunier  and 

Seyewetz),  a.,  i,  586. 
Tanning     material,     some     oxides    as 

(Lupi'O-Cramer),  a.,  i,  377. 
Tanning  processes,  changes  in  (Herzog 

and  Adler),  A.,  ii,  262. 
Tantalum     compounds      (Balke     and 

Smith),  A.,  ii,  1045, 
Taramellite,  a  new   silicate   of  barium 

and  iron  (Tacconi),  A.,  ii,  863. 
Tarbuttite  from    Rhodesia    (Spencer), 

A.,  ii,  397. 
Tarragon    oil,    constituents    of   (Dau- 
fresne),  a.,  i,  436. 
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Tarragon  oil,  Isevorotatory  component  of 
(Daufkesne  and  Flament),  A.,  i, 
558. 
presence  of  ;?-methoxycinnamaldehyde 
in  (Daufre.sne),  A.,  i,  19;  (Dau- 
FRESNE    and     Flament),     A.,     i, 
558. 
Tartar,    Goldenberg    method    for    the 
estimation  of  tartaric  acid  in  (Chem- 
iscHE   Fabiuk   vorm.    Goldenberg. 
Geromont  &  Co.),  A.,  ii,  237. 
rf-Tartaric  acid  ami  sodium  molybdate, 
formation  of  compounds  in  solutions 
of  (Quinet),   a.,  1,   713;   (Gross- 
mann),  a.,  i,  854. 
natural  and  added,  in  natural  wines 
(AsTRUC    and     Mahoux),    A.,    ii, 
992. 
detection  of,  in  cider  (Le  Roy),  A.,  ii, 

237. 
estimation   of,    in  presence  of    malic 
and  succinic  acids  (Gowing-Scopes), 
A.,  ii,  905. 
estimation  of,  in  argol  and  wine  lees 

(Pozzi-Escot),  a.,  ii,  740. 
estimation  of,  in  wines  bj'  evaporation 

(Mestrezat),  a.,  ii,  1078. 
Goldenberg  method  for  tlie  estimation 
of,  in  wine  dregs,  tartar,  and  other 
crude  materials  (Chemische  Fabrik 
vorm.  Goldenberg,  Geromont  & 
Co.),  a.,  ii,  237. 
Tartaric   acid,   antimonyl   sodium   salt 
(Plimmeu),  a.,  i,  129. 
barium  and  calcium  salts,  decomposi- 
tion of,  by  alkali  chlorides  (Canton i 
and  Jolkowsky),  A.,  i,  128. 
bismuth  salt  (Telle),  A.,  i,  851. 
calcium  salt,  fermentation  of  (Emmer- 

ling),  a.,  ii,  772. 
basic   ferric   salt   (Rosenthaler  and 
Siebeck),  a.,  i,  246. 
Tartaric  acid,  ethyl  ester,  rotation  of, 
in   aliphatic   halogen   derivatives 
(Patterson  and  Thomson),  T., 
355. 
rotation    of,    in    aromatic    halogen 
derivatives  (Patterson  and  Mc- 
Donald), T.,  936;  P.,  125. 
rotation  of,  in  aromatic  nitro-deriva- 
tives  (Patterson),  T.,  1836  ;  P., 
216. 
methyl  liydrogeu  ester,  crystallography 
of  (Tannhauser),  a.,  i,  713. 
Tate's  laws  and  the  wciglit  of  a  falling 
drop  (MoR(iAN  and  Stevenson),  A., 
ii,    3.'''6  ;     (Morgan     and    Higgins  ; 
HiGGiNs),  A.,  ii,  668. 
Tautomerism      (Rare,      Spence,      and 
EllREN.sTElN),  A.,  i,  530. 
the      enol-ketonic      (Dunstan      and 
Stubbs),  T.,  1919;  P.,  224. 


Taxeae,  application  of  biochemical 
methods  for  the  detection  of  glucosides 
and  sugars  in  plants  of  the  tribe 
(Lefebvre),  a.,  ii,  57. 
Tea  leaves,  composition  of,  a±  various 
stages  of  development  (Sawamura), 
A.,  ii,  125. 
Teeth,  chemical  investigations  on  (Gass- 

mann),  a.,  ii,  609. 
Telluride  ores,  assay  of  (Borrowman), 

A.,  ii,  777. 
Tellurides.     See  under  Tellurium. 
Tellurium,    native,    from    Asia    Minor 
(Cesaro),  a.,  ii,  861. 
atomic  weight  of  (Marckwald),  A., 

ii,  33  ;  (Baker),  A.,  ii,  483. 
is,  a  mixture  of  two  elements  ?  (Bet- 

tel),  a.,  ii,  372. 
homogeneity  of  (Lenher),  A.,  ii,  483. 
the  ultimate  rays  of  (de  Gramont), 

A.,  ii,  645. 
radioactive.     See  Radium  F. 
cryoscopic  constant  of  (P^labon),  A., 

ii,  687. 
action  of  various  anhydrous  chlorides 
on    (Lenher    and    Hill),   A.,    ii, 
484. 
Tellurium  compounds  with  arsenic  and 

bismuth  (P:^.labon),  A.,  ii,  687. 
Tellurium    dioxiAe,    action    of   various 
anhydrous  chlorides  on  (Lenher  and 
Hill),  A.,  ii,  484. 
Tellurides,    selenides,  and   sulphides, 
aromatic,   and   their   halogen  addi- 
tive compounds,  melting  and  boiling 
points  of  (Ly'ons  and  Bush),  A.,  i, 
417. 
Tellurium  o^icyanide  and  its  compound 
with   ether   (Cocksedge),   T.,    2176; 
P.,  269. 
Tellurium,  estimation  of  (Lenher  and 

Homberger),  a.,  ii,  426. 
Teloidine  and  its  additive  salts  (Pyman 

and  Reynolds),  T.,  2080  ;  P.,  234. 
Temperature.    See  under  Thermochemis- 
try. 
Terbium  chloride,  nitrate,  |>rroxi(le,  and 
sulphate  (Urbain  and  Jantsoh),  A., 
ii,  189. 
Terephthalic  anhydride  (Bucher),  A., 

i,  7<.t2. 
Terpene,  CjnH,,,,  from  methyl  diliydro- 
carvool  xanthate  (Tschugaeff),  A.,  i, 
94. 
Terpene  compounds,  resolution  of  Unk- 
ings by  addition  of  water  to  (Wal- 
lagh),  a.,  i,  429. 
fatty,  reduction  of  (Enklaar),  A.,  i, 
664. 
Terpene  and  camphor  series,  investiga- 
tions   in    the    (Tsohugaeff),    A.,    i, 
93. 
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Terpenes  and  ethereal  oils  (Wallach, 
Evans,  Churchill,  Mallison, 
Mendelssohx-Bartholdy,  and 
Rentschler),  a.,  i,  402;  (Wal- 
lach and  Heyer),  A.,  i,  424 ; 
(Wallach),  A.,  i,  425,  429,  813, 
997  ;  (Wallace  and  Vivck),  A.,  i, 
809;  (Wallach,  Heyer,  and 
Melster),  a.,  i,  811. 
from    the    Philippines   and   essential 

oils  (Bacon),  A.,  i,  814,  815. 
contributions  to  the  chemistry  of  the 
(Henderson  and  Heilbron),  T., 
288;  P.,  31. 
experiments     on    the     sjnithesis     of 
(Haworth  and  Perk  in),  T.,  573  ; 
P.,  64  ;  (Fisher  and  Perkin),  T., 
1871,  1876  ;  P.,  228. 
isoTerpenes,  Flawitzky's  (Kremers),  A., 

i,  434. 
Terpin,  CJ.2H.24O.2,  and  its  dibromide  and 
dichloride,  from  sabina  ketone  (Wal- 
lach and  Heyer),  A.,  i,  813. 
Terpin,  some  reactions  of  (Isnard),  A., 

ii,  908. 
Terpinene  and  its  modifications  (Wal- 
lach), A.,  i,  813. 
constitution  of  (Harries  and  Maji- 
ma).  A.,  i,  733. 
Terpinen-4-ol,  formation  of,  from  sabin- 

ene  hydrate  (AVallach),  A.,  i,  430. 

Terpinen-l-  and  -4-ols,  synthesis  of,  and 

their  degradation  products  (Wallach, 

Heyer,  and  Meister),  A.,  i,  811. 

a-Terpineol,  homologue  of,  from  ethyl- 

nopinol  (Wallach),  A.,  i,  431. 
Z-a-Terpineol  and  its  nitrosoehloride  and 
nitrolpiperidide,    and     its     oxidation 
(Wallach),  A.,  i,  431. 
Terpineols,    d-    and    /-,     synthesis    of 
(Fisher  and  Perkin),  T.,  1871  ;  P., 
228. 
Ternja  nucifera,    oil   of  (Kametaka), 

A.,  i,  851. 
Tertiary  bases  reaction,  definition  of  the 
term    (Wedekind    and     Haeusser- 
mann),  a.,  i,  671. 
Test-tube  holder,  ne^v  form  of  (Stolt- 

zenberg),  a.,  ii,  1027. 
Tetanus    toxin,    material  in   the   brain 
which  unites  with  (Takaki),  A.,  ii, 
521. 
Tetra-acetoxy-i;-xylene    (Fichter    and 

Weiss),  A.,  i,  659. 
Tetra- acetyl-.     See    under    the    parent 

Substance. 
Tetra- alky lammonium  salts,  viscosity  of 

(Taylor  and  Moore),  A.,  ii,  818. 
p-Tetra-anisyltetrazen  (Wieland),  A., 

i,  1026. 
Tetra-arylhydrazines,  decomposition  of 
(Wieland),  A.,  i,  1014. 


oo55-Tetrabenzylbutan-a5-diol  (HoUBEN 

and  Hahn),  A.,  i,  540. 
s-Tetraethylrf/aminodimetliylcarbamide 

(Eixhorn),  a.,  i,  611. 
Tetraethylrf^aminodimethyltartramide 

(EinhoUxX),  a.,  i,  611. 
Tetraethylammonium  iodide,  conduct- 
ivity and  viscosity  of,  in  water, 
methyl  alcohol,  ethyl  alcohol,  and 
nitrobenzene,  and  in  binary  mix- 
tures of  these  solvents  (Jones  and 
Veazey),  a.,  ii,  260. 

solvent  power  and  dielectric  constant 
of  (Walden),  a.,  ii,  159. 
Tetraethylhydrofuran     (Houben     and 

IIahn),  a.,  i,  540. 
Tetraethylthionine  and  its   derivatives 

(Gnehm  and  Schindler),  A.,  i,  110. 
Tetrahydroacridine   and  its   derivatives 

and  5-carboxylic   acid   and  its    salts 

(BoRscHE,    Tiedtke,    and    Kottsie- 

per),  a.,  i,  682. 
Tetrahydroaloesol,  ^rfrachloro-,  and  its 

acetyl  derivative  (Lkger),  A.,  i,  980. 
A''"'-Tetrahydrobenzo-a-  and  -/S-naphth- 

indoles       (Borsche,      Witte,      and 

Bothe),  a.,  i,  366. 
Tetrahydrocarbazole,      derivatives      of 

(Borsche,  Witte,  and  Bothe),  A.,  i, 

365. 
Cis-Tetrahydrocarvestrenediol,  synthesis 

of  (Fisher  and  Perkin),  T.,  1889. 
Tetrahydrocolumbamine    methyl    ether 

(Feist),  A.,  i,  102. 
Tetrahydrodi-coumaric   acids  and  -cou- 

marins,  a-  and  /8-  (Fries  and  Ficke- 

■wirth),  a.,  i,  823. 
Tetrahydrodi-4:6-dimethylcoumarins,  a- 

and  j3-  (Fries  and  Fickewirth),  A., 

i,  824. 
Tetrahydroflavanthrens,  a-  and  B-,  and 

their  derivatives  (Scholl  and  Holder- 

mann),  a.,  i,  697. 
Tetrahydrofuran  (Bourguignon),  A.,  i, 

280. 
Tetrahydrojateorrhizine  (Feist),  A.,  i, 

103. 
Tetrahydrolinalool    {fi^-dimethyloetan-^- 

ol),  synthesis  of  (Enkl.4.ar),  A.,  i,  934. 
Tetrahydropalmatine  and  its  aurichlor- 

ide  (Feist),  A.,  i,  103. 
A''-Tetrahydropyridine,        3-carboxylic 

acid  of,  and  its  additive  salts,  and  3- 

cyano-  (Wohl  and  Losanitsch),  A., 

i,  47. 
A'-Tetrahydropyridine-S-aldeliyde    and 

its  oxime  and  their  hydruciiloiides  and 

1-benzoyl  and  l-)«-nitrobenz.'>yl  deriva- 
tives (Wohl  and  Losanitsch  ),  A. ,  i,  46. 
Tetrahydropyrone    compounds    (Petr- 

enko-Kritschenko     and      Demen- 

teyeff),  a.,  i,  560. 
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Tetrahydroquinaldine  hydrogen  tartr- 
ates, '/•-,  r/-,  and  I-  (Ladenburg  and 
Herrmann),  A.,  i,  364. 

Tetra-2:4-fZ!'hydroxytritanol,  derivatives 
of  (v.  Liebig),  a.,  i,  447. 

2:3:4:5-Tetrametlioxy-l-allylbenzene 
(Thoms),  a.,  i,  902. 

Tetramethoxyanthraquinone  (  Bentley 
and  Weizmann),  T.,  437  ;  P.,  52. 

2:3:4:5-Tetraniethoxybenzoic  acid 

(Thoms),  A.,  i,  902. 

Tetrametlioxy-2-benzoylbenzoic  acid  and 
hydroxy-  (Bentley  and  "Weizmann), 
T.,  437  ;  P.,  52. 

7 :8:4' :  5'-Tetramethoxy -4: 3-indenobenzo- 
pyraiiol(l:4)  anhydroferrichloride 

(Engels,  Perkin,  and  Robinson),  T., 
1152. 

2:4:3':4'-Tetramethoxy-6-methylbenzoyl- 
acetophenone  (Tamror),  A.,  i,  350. 

2:6:3':4'-Tetramethoxy-4niethylbenzoyl- 
acetophenone  (Tamror),  A.,  i,  359. 

a-4:5:5'-Tetramethoxy-)3'-phenoxy-;3- 
phenyl!'.sobutyric     acid,     2:2'-tZihydr- 
oxy-,    lactone   of    (Engels,    Perkin, 
and  Robinson),  T.,  1161. 

Tetramethyl-2:4-(?iaminobenzaldehyde 
and  its  salts  (S.iCHS  and  Arrenzel- 
ler),  a.,  i,  186. 

Tetramethyl'i'iaminobenzhydrol,  consti- 
tution of  the  compounds  of,  with 
some  methylenic  derivatives  (Fosse), 
A.,  i,  567,  568. 
and  benzeneazo-a-naphthol,  constitu- 
tion of  the  acetates  from,  and  con- 
densation products  from  (Auwers 
and  Eisenlohr),  A.,  i,  229  ; 
(Mohlau),  A.,  i,  374. 

Tetramethyl-^j-fKaminobenzylbenzhydr- 
ol  (GuYOT  and  Pignet),  A.,  i,  569. 

Tetrametliyl-2:4-rimiiiinobenzylidene- 
acetopbenone,  -cyanoacetic  acid,  ethyl 
ester,  -hydrazine,   -malononitrile,  -p- 
nitrobenzyl  cyanide,  and -rbodanic  acid 
(Sachs  and  Appenzeller),  A.,  i,  187. 

4-Tetramethyl-2':4'-rf;aminobenzyl- 
idene-1-pbenyl  3-methyl-5-pyrazolone 
(Sachs  and  Appenzeller),  A.,  i,  187. 

TetiamethyWiaminobenzylphenylsulph- 
one  (I^iNZ  and  Isaac),  A.,  i,  940. 

Tetramethyh/i'aminodiphenylglycine- 
amide  (Hinsberg),  A.,  i,  453. 

Tetramethyl'/iaminodiphenylmetbane, 
constitution  of  the  nietliylene  deriva- 
tives of  (Fosse),  A.,  i,  568. 

4:4'-TetramethyW/aniinodiphenylmeth- 
ane  dioxide  and  its  derivatives  (15am- 
itEiKiER  and  Ridolf),  A.,  i,  1011. 

4':4"-Tetramethyl'//aminodipbenyl-('- 
tolylmetbane,   3-  and   4 -amino-,   and 
tlioir  oxidation  (Bielecki  and  Kole- 
NiEw),  A.,  i,  698. 


Tetramethylf?  ^'aminophenyl  -  ethylcarb  - 

inol      and      -hydroxy('/;'cbloroethane    ' 

(Sachs  and  Appenzeller),  A.,  i,  187. 
Tetrametbyl-2:4-(^«aminotriphenylmeth- 

ane  (Sachs  and  Appenzeller),  A.,  i, 

188. 
4;4'-Tetramethyk^mminotripbeiiylmeth- 

ane  dioxide  and  its  derivatives  (Bam- 
berger and  Rupolf),  A.,  i,  1012. 
Tetramethylammonium  bromide,  s-di-u- 

cyano-  (v.  Braun),  A.,  i,  608. 
s-Tetrametbylbenzidine,       s-to-c^icyano- 

(V.  Braux),  a.,  i,  625. 
Tetramethyl  bromo-  and  cWoro-glucose 

(Irvine  and  Moodie),  T.,  105. 
l:3:4:7-Tetrametbylcarbazole     and     its 

picrate  (Borsche,  Witts,  and  Bothe), 

A.,  i,  367. 
Tetramethylcoumarins,  3:4:6:7-,  3:4:6:8-, 

3:4:5:7-,    and    4:5:6:8-,    formation   of 

(Clayton),  T.,  2019. 
Tetramethyldihydrobrazileinol   and  its 

oxidation     (Engels,     Perkin,      and 

Robinson),  T.,  1138. 
Tetramethyldihydrohaemateinol       (En- 
gels,   Perkin,   and  Robinson),   T., 

1142. 
Tetramethyldinaphthanthracene.       See 

Picene,  alkyl  derivative. 
Tetramethylellagic     acid,     preparation 

and  reactions  of  (Herzig  a*ud  Polak), 

A.,  i,  547. 
c?/cZoTetrainethylene.     See  cycZoButane. 
Tetrametbylenediamine.  See  Putrescine. 
Tetrametbylethyy/vaminodiphenyl- 

naphthylcarbinol.     See  Victoria  Blue 

R. 
Tetramethylethylene  oxide,  relation  of, 

to  piiiaeolin  (Delacre),  A.,  i,  243. 
Tetramethyl     glucose,     derivatives    of 

(Irvine  and  Moodie),  T.,  95. 
Tetramethyl     glucoseanilide     and     its 

attempted     alkvlation    (Irvine    and 

Moodie),  T.,  103. 
Tetramethyl  glucoseoxime  and  its  alkyl- 

ation  (Ip.vine  and  JIoodie),  T.,  100. 
Tetramethylhaematein    (Engels,    Per- 
kin, and  Robinson),  T.,  1141. 
1:1 :4:4-Tetramethyln/'A>hexan-3-one,  4- 

(/(cliloro-  (AuwEKs  and  IIessenlanii), 

A.,  i,  551. 
1:4:6:8  Tetramethylnaphthalene,        ab- 

.Horption  siu'otra  of  (lioMEK  and  Prit- 

Vis),  T.,  1321  ;  P.,  147. 
aaj8(,'-Tetramethyl-A<:-octenoic  acid  {aa- 

diiiutlii/l-a^-dihydrogcrainc    acid),    /8- 

hydro.xy-  (Tiffeneau),  A.,  i,  500. 
Tetramethylsparteinium       diliydroxide 

(Moi'KKii  and  A^VLE^Iu),  A.,  i",  43. 
l:4:6:6-Totramethyl-A'-tetrahydro-2- 

pyridone     and      its     additive     salts 

(PicoiMNi),  A.,  i,  Gl. 
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l:4:6:6-Tetramethyl-A'-tetrahydro-2- 
pyridone,    3-aniiiio-,    and    its  platini- 
chloride.  and  3-hydroxy-  (Piccinini), 
A.,  i,  908. 
1:4:6:6-Tetramethyl-A3  tetrahydro-2- 
pyridone-3-carboxylic    acid    and    its 
amide  and  salts  (PicciNixi),  A.,  i,  679. 
Tetranaphthyl,    absorption    spectra    of 
(Homer  and  Purvis),  T.,  1321;   P., 
147. 
Tctranthera  polyantJui  var.    citrata,   oil 
from   the   bark,   leaves,   and   fruit   of 
(Charabot  and  Laloue),  A.,  i,  279  ; 
Roui;e-P>ertkand  Fils),  A.,  i,  558. 
Tetraphenylffoaminobiuret  (Michaelis), 

A.,  i,  471. 
a)3>7-Tetraphenylbutyrolactone   (Reim- 

ER  and  Reynolds),  A.,  i,  989. 
Tetraphenyldiethylamine  and  its  nitroso- 
amine  (BuscH  and  Leefhelm),  A.,  i, 
152. 
s-Tetraphenylethane  (Oddo),  A.,  i,  748. 
Tetraphenylhydrazine,       decomposition 
of,  with  hydrogen  chloride  (Gambar- 
.jan),  A.,  i,  1016. 
Tetraphenylmethylenediamine  (Houben 

and  Arxolb),  A.,  i,  534. 
Tetraphenyl-a-naphthaquinodimetliaiie 

(Staudinger),  a.,  i,  411. 
Tetraphenylquinodimethane  and  bromo-, 
preparation  of  (Tschitschibabin),  A., 
i,  872. 
Tetraphenylxyloquinodimethane  (Stau- 
dinger), a.,  i,  411. 
Tetrathionates.     See  under  Sulphur. 
??-Tetratolyltetrazen  (Wielaxd),  A.,  i, 

1026. 
Tetrazens,  aromatic  (Wieland),  A.,    i, 

1026. 
Tetrazinedicarboxylic  acid,  ethyl  ester 
and  salts  (Mr ller),  A.,  i,  923. 
azomide  of  (Curtius  and  Rimele), 
A.,  i,  921. 
Tetrolic    acid,     7-hydroxy-    (Lespieau 

and  Yiguier),  A.,  i,  125. 
Thalleoquinine    reactions,    quantitative 
relations  of  the  (Vondrasek),  A.,  ii, 
997. 
Thallium,    interaction  of,   with    organic 
halogen     compounds    (Spencer    and 
Wallace),  T.,  1832;  P.,  194. 
Thallium  alloys  with  calcium  (Donski), 
A.,  ii,  279. 
with  cobalt  (Lewkonja).  A.,  ii,  853. 
with  nickel  (Yoss),  A.,  ii,  195. 
with   platinum   (Hackspill),    A.,    ii, 
504. 
Thallium  oxides  (Raee),  A.,  ii,  498. 
sulphate  and  uranyl  sulphate,  double 

salt  of  (Kohn),  a.,  ii,  696. 
Thallous     salts,      new      reaction     of 
(Ephraim),  a.,  ii,  591. 


Thallium       molybdenum        thiocyanatc 
(Rosenheim  and  Garfunkel),  A.,  i, 
614. 
Thallium,  electrolytic  estimation  of,  and 
probable   existence  of  a  new  oxide 
of    (Gallo    and    Cenni),    A.,    ii, 
986. 
quantative   separation  of,  from  silver 
(Spencer  and  Le  Pla),  T.,    958  ; 
P.,  75. 
Thallium   ion,    subvalent,   existence  in 
a([ueous  solutions  of  a  (Denham),  T., 
8.33  :  P.,  76. 
Thallous  salts.     See  under  Thallium. 
Thallylaminoacetonitrile    (v.    Braux), 

A.,i,  628. 
Thno  japonka,  oil  of.     See  Camellia  oil. 
Thebaine,  constitution  of  (Bucherer), 
A.,  i,  43. 
action   of  ozone   on   (Riedel),  A.,  i, 
1006. 
^//-Theobromine    and    its    additive   salts 

(Schmidt  and  Schwabe),  A.,  i,  45. 
Theophylliae,      alkyl      derivatives     of 

(Schwabe),  A.,  i,  45. 
Thermochemistry  : — 
Thermochemistry,       calculation       of 
hydrocarbon  equilibria  (v.  Warten- 
eerg),  a.,  ii,  26,  676. 
Thermochemical  constants,  calculation 
of  (Redgrove),  a.,  ii,  463,  564, 
812. 
equivalence,  and   the  themiochem- 
istry  of  nitrogen  (Thomlixsox), 
A.,  ii,  1016. 
evidence  of  v.  Baeyer's  strain  theory 
(Redgrove),  A.,  ii,  758. 
Thermodynamic  calculation  of  electro- 
motive forces  (Halla),  A.,  ii,  755. 
Thermodynamics,   outline    of   a   new 
system  of  (Lewis),  A.,  ii,  16. 
of    cells     with    fused     electrolytes 

(LoREXZ  and  Fox),  A.,  ii,  656. 
of  liquid  cells  (Hexdekson),  A.,  ii, 

655. 
of     cells     with    solid     substances 
(Lorexz    and   Katayama),   A., 
ii,  249. 
of  non-homogeneous  mixtures  (BosE 

and  Clark),  A.,  ii,  84. 
of  salts  containing  water  of  crystal- 
lisation (Schottky),  a.,  ii,  1016. 
of  the  sulphuryl  chloride  equilibrium, 
SO3 -f  CU -' SO0CI.2    '     (Tratttz, 
Baisch,  and  v.  Dechexd),  A.,  ii, 
569. 
Heat-contents  of  binary  systems  (Tam- 

mann),  a.,  ii,  660. 
Heat  power,  curves  of  instantaneous, 
determined  from  chemical  reactions 
(Mieli\  a.,  ii,  153. 
Thermal  analysis.     See  Analysis. 
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Thermochemistry  : — 

Thermal    expansion,    compressibility, 
atomic  volume,  and  atomic  heat 
of     metals,      relation      between 
(GrCneisen),  a.,  ii,  563. 
and  specific  heat  of  metals  (Grun- 
eisen),  a.,  ii,  563. 
Atomic  heat,  atomic  volume,  thermal 
expansion,   and    compressibility    of 
metals  (Grxtneisen),  A.,  ii,  563. 
Atomic  heats,  theory  of  Dulong  and 
Petit's  law  (RiCHARz),A.,ii, 562,659. 
Specific  heat  and  molecular  magnetic 
field  of  ferromagnetic  substances 
(Weiss  and  Beck),  A.,  ii,  659. 
and   osmotic  pressure   of  solutions 

(v.  Biron),  a.,  ii,  459. 
measurement   of   the    variation   of, 
with  temperature  (Lecher),  A., 
ii,  83. 
and   thermal   expansion    of    metals 

(Gruneisen),  a.,  ii,  563. 
of  some  elements  and  salts  between 
the  temperature  of  liquid  air  and 
room  temperature  (Nordmeyer), 
A.,  ii,  353. 
of  solid  elements  and  Dulong  and 
Petit's  law  (Wioaxd),  A.,  ii,  13; 
(Rohland),  a.,  ii,  459. 
of  liquids,  new   method  for   deter- 
mining the  (Richards  and  Rowe), 
A.,  ii,  806. 
of  isomorphous  substances  and  their 
mixtures   (Bogojawlensky    and 
Winogradoff),  a.,  ii,  806. 
Heat  of  combustion  of  carbylaniines 
and  alkyl  argenticyanides  (Guil- 
lemard),  a.,  i,  719. 
of  organic  compounds,   determina- 
tion   of    the,    by    the    platinum 
resistance  thermometer  (Fischer 
and  Wrede),  A.,  ii,  155. 
Heat  of  formation  of  organic  fluoro- 
compounds  (Swarts),  A.,  ii,  354. 
of  quadrivalent  oxygen  compounds 
(McIntosh),  a.,  ii,  355. 
Heats  of  neutralisation,  hydrolysis  as 
illustrated  by  (Veley),  A.,  ii,  813. 
Heat  of  fusion,  specific  cohesion,  and 
molecular   weiglit    at   the    melting 
])oint  (Walden),  A.,  ii,  1014. 
Latent  heats  of  fusion  of  isomorphous 
sulistances      and     their      mixtures 
(BoGOJAWiENsKY    and    Winogra- 
doff), A.,  ii,  806. 
Critical     temperatures.      See    under 

Oriti('iil. 
Calorimetric  study  of  slow  reactions 

(DucLAi'x),  A.,  ii,  154. 
Temperature,  and  electrical  conduct- 
ivity,    relation     between      (Rasch 
and  Hinriousen),  A.,  ii,  149. 


Thermochemistry'  : — 

Temperature  and  pressure  in  relation 
to    orthobaric     volumes     (Haigh  ; 
Young),  A.,  ii,  813. 
Temperatures,     constant,    in    drying 
ovens,    appliance     for     (Haber- 
mann),  a.,  ii,  17. 
high,  and  high  pressures,  apparatus 
for  experiments  at  (Threlfall), 
T.,  1333;  P.,  131, 
low,  application  of,  to  some  chemical 
problems    (Dewar   and  Jones), 
A,,  ii,  258. 
very    low,    use     of,    for    spectrum 
analysis,    and   for    the    study   of 
magneto-optical     phenomena     of 
solutions  (Becquerel),  A.,  ii,  3. 
Temperature     coefficient     and    ionic 
mobility,  relation  between  (Rasch 
and  Hinrichsen),  A.,  ii,  149. 
of  ionic   mobilities   in   water   as   a 
function  of  the  mobilities  (Rasch 
and  Hinrichsen),  A.,    ii,  148; 
(Kohlrausch),  a.,  ii,  264. 
Temperature     velocities     of    various 
physiological      actions      (Snyder), 
A.,  ii,  768. 
Ignition     temperature     and     vapour 
pressure  of  inflammable  liquids  at 
low  boiling  point,  relation  between 
(Charitschkoff),  a.,  ii,  255. 
Transition    points,    determination    of 
(DuNsTAN  and  Thole),  T.,  1819; 
P.,  213. 
Transition  temperatures,  influence  of 
foreign  substances  on,  and  tlie  de- 
termination   of    molecular   weights 
(Dawson  and  Jackson),  T.,  344  ; 
P.,  26. 
Calorimeter,    bomb,   modified    (Ren- 

gade),  a.,  ii,  255. 
Thermometer,  gas,  measurements  with 
(Day    and    Clement),    A.,    ii, 
1013. 
pentane,  scale   of  the   (Hoffmann 
and  Rothe),  A.,  ii,  152. 
Thermo-regulator,  a   simple  form   of 

(Creen),  a.,  ii,  826. 
Thermostat,    water,    for    the    nonual 
temperature    of    15"    (Poda),    A., 
ii,  83. 
Thermostats,    glass,   for   higher  tem- 
juratures  (FiscHER  and  Bohertag), 
A.,  ii,  757. 
Thermodynamics.      See  under  Thermo- 

cliiinistry. 
Thermometer,  Thermo-regulator,  and 
Thermostats.  See  under  Thermo- 
chemistry. 
Thetines,  plienolie,  ami  tlieir  rei'ction 
witli  l)enzoyl  chloride  (Barnett  and 
Smiles),  P.,  123. 
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TManthren.        See      Diphenylene      di- 

sulphide. 
Thiazines  (Gnehm  and  Walder),  A.,  i, 
63  ;  (Gnehm  and  Schindler),  A.,  i, 
110  ;  (Gnehm  and  Schonholzer),  A., 
i,  112. 
Thienyl-dimethylcarbinol .        -  dipropyl- 
carbinol,   -heptylene,    and  -propylene 
(Thomas),  A.,  i,  360. 
Thio- aldehydes,  formation  of  (Vanino), 

A.,  i,  318. 
Thioamides,  constitution  of  (Biilmann), 

A.,  i,  142. 
TMoantimonic   acid.      See  under   Anti- 
mony. 
Thiocarbamide  (Grossmann),  A.,  i,  10. 
and  ammonium  thiocyanate,  isomerism 
of  (Patterson  and  McMillax),  T., 
1049;  P.,  135. 
preparation  of  soluble  and  stable  addi- 
tive compounds  of,  with  silver  salts 
(Farbenfabrikex  vorm.  F.  Bayer 
&  Co.),  A.,  i,  613. 
Thiocarbamides,  reactions  of,  with  acid 
chlorides  (Dixon  and  Taylor),  T.,  18. 
Thiocarbamidodiacetonitrile      and      its 
isomeride  (v.  Meyer  and  Lehmann), 
A.,  i,  910. 
6-Thiocarbamido-2-i?-tolyl-4-inethyl- 
pyrimidine    (Johnson,    SfoREY',    and 
McCollum),  a.,  i,  838.      * 
Thiocarbimides,  action  of,  on  the  ethyl 
esters  of  malonic  and  cyanoacetic  acids 
(Ruhemann),  T.,  621  ;  P.,  53. 
Thiocyanates,  containing  an  electronega- 
tive group,  constitution  of  (Dixon 
and  Taylor),  T.,  684  ;  P.,  73. 
action   of  iodine   on    (Pfeiffer    and 
Tilgneu),  a.,  i,  614. 
Thiocyanic   acid,  constitution   of  (Pal- 
azzo and  Scelsi),  A.,  i,  718. 
action  of  certain  oxidising  agents  on 

(BoNGiovANNi),  A.,  i,  770,  859. 
detection  of,  by  means  of  mercurous 
chloride  (Pollacci),  A.,  ii,  782. 
Thiocyanoselenious    acid.       See    under 

Selenium. 
Thiocyano-.     See  also  under  the  parent 

Substance. 
Thiocyanuric  acid.     See  under  Cyauuric 

acid. 
3-Tliiometliyl-l:5-diplienylpyrazole   and 
its   4-nitroso- derivative  and   sulphone 
(Michaelis    and    Willert),    A.,    i, 
214. 
5-Thiometliyl-l:3-diphenylpyrazole  and 
its     l-?H-nitro-derivative     and      their 
sulphoues  (Michaelis  and  Willertj, 
A.,  i,  215. 
Thionaphtlieii       and      its       derivatives 
(Bezdzik,         Friedlander,         and 
Koeniger),  a.,  i,  200. 


Thionaphthen  derivatives,  synthesis  of, 
from    styrc^nes   and    thionvl   chloride 
(Barger  and  EwiNs),  T.,"  2086  ;  P., 
237. 
Thionaplitlien,    liexachXoro-  and   \:2-di- 
chloro-4:5(or   5:6)-(?ihydroxy-,    and 
its  benzoyl  derivative  (Barger  and 
EwiNs),  T.,  2086;  P.,  238. 
3-hydroxy-,    preparation   of,    and    its 
2-carboxylic  acid   (Kalle  &  Co.), 
A.,  i,  3G0,  451. 
3-hydroxy-,  preparation  of,  and  a  red 
dye  from  it  (Kalle  &  Co.),  A.,  i, 
673. 
preparation  of  the   leuco-derivative 
of  colouring  matter  obtained    by 
oxidation   from   (Kalle  &   Co.), 
A.,  i,  785. 
Thionaphtheii-3-aldehyde,       2-hydroxy- 

(Friedl.ander),  a.,  i,  373. 
Thioiiaplitlieii-2-carboxylic      acid,       3- 
hydroxy-,  preparation  of  (Kalle  & 
Co.),  a.,  i,  797. 
3-hydroxy-,     preparation    of,     and    a 
red  dye  from  it  (  Kalle  &  Co. ),  A. , 
i,  673. 
c^ihydroxy-,     preparation    of    (Farb- 
werke    vorm.    Meister,    Lucius, 
&  BRiJNiNG),  A.,  i,  1004. 
Thionaphthenindoleindigotins.    See  Ind- 

oxylthionaphthenones. 
Thionoxal-i^-chloroanilide,  -i^-cumidide, 
-;j-pheiietidide,  and  -a-  and  -j3-naph- 
thylamides   (Frerichs   and   Wildt), 
A.,  i,  414. 
Thionoxalotoluidides,    o-,    m-,    and    p- 

(Frerichs  and  Wildt),  A.,  i,  413. 
Thionyl  chloride.     See  under  Sulphur. 
Thionyldigly collie    acid    and   its  salts, 
preparation  of  (Gazd.ar  and  Smiles), 
T.,  1834  ;  P.,  216. 
Thiophen,  derivatives  of  (Thomas),  A., 

i,  360. 
Thiophten,  bromo-derivatives  (Capelle), 

A.,  i,  201. 
3-Thiopyrine,  l-»i-nitro-  (Michaelis  and 

Stiegler),  a.,  i,  213. 
Thiosulphonates,  action  of  arsenites  and 
cyanides    on    (Gutm4.nn),     A.,     i, 
972. 
volumetric  estimation  of  (Gutmann), 
A.,  ii,  544. 
Thiosulphuric  acid.    See  under  Sulphur. 
Thiozone  and  its  derivatives  (Erdmann), 

A.,  ii,  831. 
Thiozonides  (Erdmann),  A.,  ii,  830, 
Thio-.     See  also  under  the  parent  Sub- 
stance. 
Thoria.     See  Thorium  oxide. 
Thorianite,    new   elements   in  (EvANs), 
T.,  666;    P.,    60;    (Ogawa),   A.,   ii, 
952,  953. 
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Thorium  aiul  helium,  association  of,  in 
minerals  (Strutt),  A.,  ii,  141. 
presence    of,    in    the    soil    at    Rome 

(Blanc),  A.,  ii,  248,  452. 
quantitative    spectra    of    (Leonard), 

A.,  ii,  645. 
relative    activity    of   emanation    and 
active  deposit  from  (Bronson),  A., 
ii,  792. 
emanation   and   actinium    emanation, 
condensation    of  (Kinoshita),    A,, 
ii,  652. 
specific  radioactivity  of,  and  the  varia- 
tion of  the  activity  o*",  with  chemical 
treatment  and  with  time   (McCoy 
and  Ross),  A.,  ii,  81. 
distribution  in   electric   fields  of  the 
active   deposits   of   (Russ),    A.,    ii, 
552. 
rate   of  production    of    helium    from 
(Soddy),  a.,  ii,  921. 
Thorium  alloy  with  nickel  (Chatjvenet), 

A.,  ii,  858. 
Thorium  compounds,    nomenclature    of 

(Hahn),   a.,  ii,   454. 
Thorium  salts,  abnormal  behaviour  of, 
on   hydrolysis  of  (Denham),    A.,    ii, 
380. 
Thorium  fluoride  (Duboin),  A.,  ii,  298  ; 
(Chauvenet),  a.,  ii,  597. 
and  oxyfluoride  (Chauvenet),  A., 
ii,  597. 
hydroxide,      heterogeneous     colloidal 

(Szilard),  a.,  ii,  197. 
hydroxides,  colloidal  (Szilard),  A.,  ii, 

45. 
mercuri-iodide  (Duboin),  A.,  ii,  598. 
oxide  [thoria),  reduction  of,   by  carbon 
(G]!EENWood),    T.,    1493  ;     P., 
188. 
application  to,  of  a  general  method 
of  synthesis  of  fluorides  and  sili- 
cates (Duboin),  A.,  ii,  297. 
Ijotassium   silicate   (Duboin),    A.,    ii, 

298. 
suliiliido   and   oxysulphide   (Duboin), 
A.,  ii,  502. 
Thorium,   separation  of,    from   titanium 
(DiTTRiCH   and   Freund),    A.,    ii, 
134. 
sejiaration  of  titanium,  zirconium,  and, 
from  iron  (Dittimcii  and  Fueund), 
A.,   ii,   135. 
See  also  Mesothcrium  and  Radiothor- 
ium. 
/-Threonic  acid  and  its  brucine  salt  and 

jibenylhydrazidu  (Nef),  A.,  i,  7. 
Thujene  dihydrohaloids    (Kondakoff), 

A.,  i,  195. 
Thujono.     Sec  Tanacotone. 
Thymamine,     a     ]irotamino     from     the 
thymus  gland  (Nelson),  A.,  i,  1030. 


Thymine,  formation  of,  by  heating  in- 
testinal nucleic  acid  (Inouye),  A., 
i,  931. 
action  of  diazobenzenesulphonic  acid 
on  (Johnson  and  Clapp),  A.,  i, 
931, 
iV-alkyl     derivatives,      synthesis      of 

(Johnson  and  Clapp),  A.,  i,  835. 
benzyl  derivatives,  synthesis  of  (John- 
son and  Derby),  A.,  i,  1018. 
potassium   derivative    (Johnson    and 

Clapp),  A.,  i,  836. 
separation  of,  from  uracil  (Johnson), 
A.,  i,  692. 
Thyminglucophosphate,  barium  (  Levexe 

and  Mandel),  A.,  i,  587. 
Thymol,    synthesis   of,    and  its  methyl 
ether  (BiiiAL  and  Tiffeneau),  A., 
i,  630. 
oxidation  of,  by  the  oxidising  ferment 
of  mushrooms  (Cousin  and  Hi^ris- 
sey),  a.,  i,  84. 
Thymol,  2-bromo-,   bromonitro-,   and  2- 
nitro-  (Robertson),   T.,    793;   P., 
73. 
hydroxy-.         See     4-Methylplienyldi- 
methylcarbinol,  2-hydroxy-. 
z'soThymol,  synthesis  of,  and  its  methyl 
ether  (^Bi^al  and  Tiffeneau),  A. ,  i, 
630.     '     '"^ 
Thymonucleic  acid,  constitution  of  (Le- 

vene  and  Mandel),  A.,  i,  587. 
Thymoquinol  and     its     methyl     ethers 

(Semmler),  a.,  i,  279. 
Thymoquinone,    (/i'hydroxy-,    hydrolysis 
of  (Fighter  and  Glaser),  A.,  i,  660. 
Thymoquinone-2-oxime-5-o-;HOHo-and  -5- 
o^)-(('i-nitrophenylhydra2ones       (Bor- 
sch e),  A.,  i,  67. 
Thymus  glands.     See  Glands. 
Thyroid  glands.     See  Glamis. 
Tiglic  aldehyde,   action  of  magnesium 
organic  compounds   on   (Abelmann), 
A.,  i,  2. 
Time  taken  by  substances  in  dissolving 

(Gaillard),  a.,  ii,  567. 
Tin,     physico-chemical     researches     on 
(Cohen),  A.,  ii,  858. 
the   electro-analytical     deposition     of 

(Sand),  T.,  1572  ;  P.,  189. 
action  of  oxygen  on  cojiper,  zinc,  and, 
and  on  its  alloys  witli  copper  (Jou- 
Dis  and  Rosenhaui't),  A.,  ii,  107. 
Tin  alloys  with  aluniinium,  hardness  of 
(SAl'dSlINIKOFF),  A.,  ii,  600. 
with  calcium  (Donski),  A.,  ii,  280. 
witli  cobalt  (Lewkonja),  A.,  ii,  853  ; 
(SciiEiMTscHUsoHNY     and     Bklyn- 
SKV),  A.,  ii,  855. 
with  copper  (Sackur  and  Pick),  A., 
ii,   496  ;   (GiOLiTTi  and  Tavanti), 
A.,  ii,  946. 
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Tin  alloys,  witli  lead  (Rosenhain  ami 
Tuckek),  a.,  ii,  1038. 
hardness  of   (Saposhnikofk),    A., 

ii,  294, 
estimation  of  lead  in  (Holzmann), 
A.,  ii,  633. 
with  uickel  (Voss),  A.,  ii,  194. 
with  platinnm  (Podkop^eff),  A.,  ii, 

391. 
Stannic  chloride,  partition  of,  hetween 
two  metallic  chlorides  (v.  Biron), 
A.,  ii,  297. 
hydrolysis  of  (v.    Biuox),    A.     ii, 
295. 
Stannichlorides,    dissociation   of,     in 
aqueous  solutions  (v.  Biron),  A., 
ii,  296. 
of  the  type,  M,'SnC]6,M"SnCl„  (v. 
Biron),  A.,  ii,  295,  296,  297. 
Stannic  oxide,  reduction  of  (Dott),  A., 

ii,  1075. 
Stannic  acids  (Kuhl),  A.,  ii,  198. 
Metastannic  acid,  absorptive  power  of, 
for    nitric   and    hydrochloric   acids 
(Jorgensen),  a.,  ii,  261. 
^^erStannates,     electrolytic    formation 
of  (CoppADORo),  A.,  ii,  596. 
Tin,  antimony,  and  arsenic,  microehemi- 
cal   analysis   of  (Schoorl),   A.,    ii, 
777. 
estimation  of  (Dott),  A.,  ii,  989. 
estimation     of,      volumetrically,      by 
means     of     potassium     dichromate 
(Reynolds),  A.,  ii,  13-1. 
estimation   of,    in   alloys,    slags,    and 
ashes  (Namias),  A.,  ii,  326. 
"Tin  plague,"  new   form   of  (Cohen), 
A.,    ii,    858  ;    (v.  Hasslinger),    A., 
ii,  953. 
Tin-group,    new     element    of    the,    in 
thorianite     (Evans),    T.,     666  ;     P., 
60. 
Tissues,    fat     and    ester    hydrolysis   in 
(Saxl),  A.,ii,  873. 
utilisation       of       sugars       by       the 

(ilcGuiGAN),  A.,  ii,  406. 
action     of    oxidising     salts     on    the 

(CusHNY),  A.,  ii,  1049. 
distribiition     of    phosphoproteins    in 
(Plimmer   and   Scott),  T.,   1699  ; 
P.,  200. 
the  superficial  layer  of  cells  and  its 
relation   to  their  panneability  and 
to  the  staining  of,  bv  dyes  (Robert- 
son), A.,  ii,  120. 
the   nitro-molybdate  method  for   the 
detection  of  phosphorus  in  (Nasmith 
and  Fidlar),  A.,  ii,  776. 
estimation   of  fat   and   unsaponifiable 
matter  in  (Kumagawa  and  Si'To), 
A.,   ii,   331  ;    (Berntrop),   A.,  ii, 
544. 


Tissues,    estimation    of    lactic    acid    in 
(Jerusalem),  A.,  ii,  905. 
animal,   so-called  antitoxic  power  of, 
towards    strychnine   (Pellacani 
and  FoLLi),  A.,  ii,  1062. 
amount  of  arginine,   histidine,  and 
lysine  in  the  hydrolytic  products 
of  ( Wakeman),  a.  ,  ii,  209. 
iuosite  in    (Rosenberger),   A.,  ii, 

873. 
the  peroxydases  of  (Battelli  and 

Stern),  A.,  ii,  964. 
phytase  in  (McCollum  and  Hart), 
A.,  ii,  713. 
embryonic,  autolysis  ot,  and  catalasc 
and     lipase    in     (Mendel    and 
Leavenworth),  A.,  ii,  207. 
transformation  ofglycogen  by  enzyme 
action  in  (Mendel  and  Saiki), 
A.,  ii,  207. 
embryonic     muscular     and     nervous 
(Mendel  and  Leavenworth),  A., 
ii,  207. 
Titanic  sulphate.     Sec  under  Titaniun>. 
Titanium    compound     with   aluminium 
(MANCHOTandRiCHTER),  A.,  ii,  40. 
Titanofluoride,  hydroxylamine  deriva- 
tive  (Ebler  and  Schott),  A.,  ii, 
1031. 
Titanium  nitride  (Ruff  and  Eisner), 
A.,  ii,  700. 
nitrogen    haloids,    new     (Ruff    and 

Eisner),  A.,  ii,  700. 
phosphide  (Gewecke),  A.,  ii,  597. 
Titanous   iodide,  Til.,  (Defacqz  and 

Copaux),  a.,  ii,  699. 
Titanic  sulphate,  electrolytic  reduction 
of    solutions    of   (Diethelm     and 
Foerster),  a.,  ii,  350. 
Titani-dihydroxymaleic    acid     (Fen- 
ton),  T.,  1064  ;  P.,  133. 
Titanium  and   zirconium,  simultaneous 
precipitation  of,  in  presence  of  iron 
(DiTTRiCH    and   Freund),    A.,    ii, 
134. 
detection  of  (Fenton),  T.,  1064  ;  P., 

133. 
estimation   of,  volumetrically  (New- 
ton), A.,  ii,  325  ;    (Gallo),  A.,  ii, 
780. 
separation  of,  from  thorium  (DiTTRlCH 

and  Freund),  A.,  ii,  134. 
sejiaration  of  thorium,  zirconium,  and, 
from  iron  (Dittrich  and  Freund) 
A.,  ii,  135. 
separation       of,       from       zirconium 
(Dittrich   and    Freund),   A.,   ii, 
134. 
Titanous  iodide.     See  under  Titanium. 
Tobacco,      estimation     of    non-volatile 
organic    acids    in     (T6th),    A.,     ii, 
238. 
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( Tolyl  cmwpounds,  Me  =  1 . ) 
Tobacco,  estimation  of  volatile  organic 

acids  in  (Toth),  A.,  ii,  330. 
Tobacco      smoke     (Habermann     and 
Ehrenfeld),  a.,  ii,  888. 
estimation    of    carbon    monoxide    in 
(Marcelet),  a.,  ii,  533. 
Tolidine,  formation   of,    from    hydrazo- 

toUiene  (van  Loon),  A.,  i,  831. 
«i-Tolil   (Ekecrantz    and    Ahlqvist), 

A.,  i,  993. 

^J-Tolildioximes,     isomeric,    and     tlieir 

behaviour  as  to  formation  of  complexes 

(TscHUGAEFF  and  SriP"),  A.,  i,  686. 

o-Tolualdehyde,     5-hydroxy-,     ethylene 

ether  (Gattermann),  A.,  i,  34. 
?«-Tolualdehyde,    4-hydroxy-,    and    its 
azine,  synthesis  of  (Gattermann), 
A.,  i,  28. 
6-hydroxy-,  ethylene    ether,   and  its 
derivatives,  synthesis  of  (Gatter- 
mann), A.,  i,  34. 
;w-Tolualdoxime  peroxide  (Tschugaeff 

and  SriRO),  A.,  i,  687. 
Toluene,   benzene,  and   acetone,  disper- 
sion   in     the     electric     spectra    of 
(Colley),  a.,  ii,  909. 
chemical  dynamics  of  the  bromination 
of  (Bruner  and  Dluska),  A.,  i, 
146. 
simultaneous  production  of  1 :6-  and 
2:7-dimethylanthracenes      in      the 
action     of    methylene     dichloride, 
chloroform,     or     acetylene      tetra- 
bromide  on,  in  presence  of  aluminium 
chloride     (Lavai'x),     A.,    i,    151, 
256. 
aluminium     bromide,    electrolysis    of 
(Neminsky  and  Plotnikoff),  A., 
i,  407. 
Toluene,  fZi-a>-bromo-a)-nitro-   (Ponzio), 
A.,  i,  869. 
a)-bromorfinitro-,  to-chloroc^initro-,  and 
u>-din\\xo-  and  its  phenylhydraziue 
salt  (Ponzio  and  Charrier),  A., 
i,  522. 
0-,    tn-,    and    ^'■chloro-    and    -nitro-, 
oxidation  of  (Law    and   Perkin), 
T.,  1634  ;  P.,  195. 
2:4-rf;hydroxy-.     See  Cresorcinol. 
2:5-rf/hydroxy-.     See  Orciuol. 
2-iodo-4-nitro-,   derivatives    of,    with 
polyvalent  iodine  (Wii.lgerodt  and 
Kok),  a.,  i,  620. 
^-nitro-,   action  of  caustic  alkalis  on 
derivatives  of  (Green  and  Bad- 
diley),  T.,  1721  :  P.,  201. 
kinetics    of    tlie     sulphonation    of 
(Martinsen),  a.,  ii,  572. 
oj-nitro-,   transformation  of,  into  the 
oi-dinitro-compound    (Ponzio),   A., 
i,  869. 


{Tolyl  compounds,  Mc=\.) 
Toluene,  oi-t'sonitro-,   velocity   of  trans- 
formation of  (Patterson  and  Mc- 
Millan), T.,  1048  ;  P.,  135. 

w-dm\ivo-,    action    of    diazo-salts    on 
(Ponzio),  A.,  i,  482. 
Tolueneazodimethylaniline       and      di- 

bromo-,  coloured  salts  of  (Hantzsch 

and  Hilscher),  A.,  i,  485. 
y-Tolueneazo-j83-dinapbthylamine 

(Fischer  and  Straus),  A.,  i,  222. 
o-Tolueneazoeugenyl        ethyl         ether 

(Auwers),  a.,  i,  229. 
o-Tolueneazoguaiacol    and    its    acetyl 

derivative    (Colombano    and    Leon- 

ARDi),  A.,  i,  68. 
Tolueneazo-jj-hydroxybenzoic    acids,    o- 

and  ]}-,  and  their  acetyl  derivatives, 

and  ethyl  ester  of  the  o-acid  (Grand- 

MOUGiN  and  Freimann),  A.,  i,  1024. 
o-Tolueneazoindazole  and  its  acetyl  and 

benzoyl     derivative     (Grandmougin 

and  Freimann),  A.,  i,  1024. 
4-Tolueneazo-3-metbyl-5-pyrazolone8, 0- 

and  p-,  and  their  1-benzoyl  derivatives 

(Bulovv  and  Schaub),  A.,  i,  705. 
i^Tolueneazo-orcinol,  3;5-rfibromo- 

(Orton  and  Everatt),  T.,  1020. 
o-Tolueneazophenol     and      its      acetyl 

derivative  and  beuzenesulphonyl  ester 

(Grandmougin  and  Freimann),  A., 

i,  1023. 
wi -Toluene -4-azoresorcinol,        2-A:&-1ri- 

bromo-(ORTON  and  Everatt), T., 1018. 
2'-Tolu6ne-4-azoresorcinol,   3 :5-rftbromo- 

(Orton  and  Everatt),  T.,  1018. 
Tolueneazosalicylic  acids,   o-,   m-,   and 

p-,  and  their  nitro-  and  acetyl  deriva- 
tives (Grandmougin    and  Guisan), 

A.,  i,  927. 
?^Tolueneazo-o-toluidine,  coloured  salts 

of  (Hantzsch  and  Hilscher),  A.,  i, 

485. 
Tolueneazo-.     See  also  Tolylazo-. 
Toluenediazonium       bromides.  See 

Diazotoluenc  bromides. 
^'-Toluenehydrazoeugenyl  acetate 

(Auwers),  A.,  i,  228. 
Toluene-^^sulphinic  acid,  preparation  of 

(Knoevenagel  and  Kenner),  A.,  i, 

971. 
Toluene-j!)-sulphinic      acid,      alkaloidal 

salts,      and     their     rotatory     power 

(HiLDiToii),  T.,  1621. 
Toluene- ;;-sulphinic  anhydride,  prepara- 
tion of  (Knoevenagel  and  Polack), 

A.,  i,  071. 
Toluene-2-8ulphonanilide,  4-nitro-  (Ui.i.- 

MANN  and  (isciiwiND),  A.,  i,  62:^ 
Toluene-^'sulphonic      acid,     alkaloidal 

salts,  and  tiieir  rotatory  power  (HlL- 

DiTcii),  T.,  1621. 
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{Tolyl  coynpounds,  Mi:—\.) 
Toluene-;>-sulphonic     acid,     2-aniino-^- 
tolylesteraiid  sodium  sulphobenzene- 
5-azo-2-amiuo-j?-tolyl  ester  (Anilin- 

FARBEN-       &       ExTUAKT-FaBRIKEN 

VORM.  J.  R.  Geigy),  a.,  i,  1022. 
2:4-diamiiiopheiiyl      ester      and     its 
diacetyl      derivative,      2:4-diuitro- 
phenyl     ester,      2:4-diiiitrophenyl- 
pyridinium    ester,  and   3:5-dinitro- 
tolyl  ester  (Ullmann  and  Nauai), 
A.,  i,  526. 
3:5-dinitro-p-tolyl   ester   (Ullmann), 
A.,  i,  626. 
Toluene-ji^-thiosulphonic    acid,    sodium 
salt,  action  of  avsenites  and  cyanides 
on  (Gutmann),  a.,  i,  972. 
Toluic  acid,  chlorof^mitro-  (two)  (Ki:nc- 
kell),  a.,  i,  729. 
0-,    m-,    and    j^-hydroxy-,    hydrazine 
compounds  of  (Franzen  and  Eicii- 
ler),  a.,  i,  831. 
o-Toluic    acid,    4-hydroxy-,    action    of 
bromine     on     (Zincke    and    Buff), 
A.,  i,  643. 
»(-Toluic       acid,      5-bromo-6-hydroxy- 

(Robektson),  T.,  789  ;  P.,  73. 
jj-Toluic     acid,     chloroimino-,     chloro- 
imino-2-nitro-,    and   iuiino-2-nitro-, 
isomeric  esters  of  (Hilpert),  A.,  i, 
830. 
2-hydroxy-,  preparation  and  reduction 
of    (Meldrum    and   Perkin),    T., 
1420;  P.,  187. 
^>Toluidides,  anilides,  and  a-naphthal- 
ides  of  normal    fatty    acids,   melting 
points    of   (Robertson),    T.,    1033; 
P.,  120. 
o-Toluidine,  action  of  dichloroacetic  acid 

on  (v.  Ostromisslensky),  A.,  i,  82. 
o-Toluidine,   4-uitro-,    hydrochloride   of 

(WiLLGERODT  and  Kok),  A.,  i,  620. 
^-Toluidine,  preparation  of,  from  mixed 
toluidines   by  means  of  /i-toluidine 
hydrate  (Friswell),  A.,  i,  332. 
action  of  glyoxylic  acid  on  (v,  Ostro- 
misslensky'), A.,  i,  889. 
action  of  ethyl  pyruvate  on  (Simon), 

A.,  i,  687,  738. 
cobaltinitrite   (Hofmann   and  Bucii- 

ner),  a.,  i,  875. 
picrates  (Suida),  A.,  i,  523. 
^■Toluidine,      2-iodo-,     and      its    salts 
(WiLL&ERODT  and  Gartner),  A.,  i, 
876. 
Toluidines,  o-,  in-,  and  p-,  action  of  di- 
chloroacetic acid  on  (Heller),  A., 
i,  217. 
picrates  of  (Vignon  and  Evieux),  A., 
ii,  665. 
Toluidines,  o-  and  p-,  acetyl  derivatives. 
See  Aceto-o-  and  -^-toluidides. 


{Tuhjl  compounds,  Mc  =  l.) 
Toluidines,   o-  and  p-,   calcium  deriva- 
tives of   (Erdmann    and    van   der 
Smissen),  a.,  ii,  588. 
l-o-Toluidino-4-liydroxyantliraquinone 
and  its  acetate  (Grandmougin),  A., 
i,  808. 
^-Toluidino  - 1  -phenyltriazole,        3: 5-  (or 
5;3-)amin()-,  and  its  acetyl  derivative 
(Fromm  and  Weller),  A.,  i,  702. 
2-Toluidinopyriniidines,    o-    and  2>>  6" 
chloro-,   and   6-amino-  of  the  o-com- 
pound      (Johnson,      Storey,      and 
McCollum),  a.,  i,  838. 
Toluoins,  0-,  /«-,  and  77-  (Ekecrantz  and 

Ahlqvist),  a.,  i,  993. 
Toluoyl-ti-benzoic  acid,  0-  and  p-chloro- 

(Heller  and  Schulke),  A.,  i,  994. 
o-^-Toluoyl-/3-phenylhydrazine,  a-nitro- 
)3-nitroso-  and  |8-nitroso-  (Poxzio  and 
Charriek),  a.,  i,  582. 
Toluquinone-2-oxime-5-o-?Ho«o-  and 

-5-o|;-(£i-nitrophenylliydra2one8 
(Borsche),  a.,  i,  67. 
Tolusafraninones,  alkylated,  preparation 
of    (Farbwerke    vorm.     Meister, 
Lucius,  &  Bruning),  A.,  i,  225. 
o-Tolyl    )8-bromoethyl    ether    (Gatter- 
mann),  a.,  i,  32. 
trimethylene   ether,    and   its   di-4-4'- 
aldehyde    (Gattermann),     A.,    i, 
34. 
m-Toljl  ethylene  ether  (Gattermann), 

A.,  i,  34. 
^-Tolyl  benzoate,  o-nitro-,  and  its  reduc- 
tion (Auwers),  A.,  i,  477. 
Tolyl  arsenites,  0-,  m-,  and  })-  (Lang, 
Mackey,  and  Gortner),  T.,  1370. 
glycerol     ethers,      0-,      m-,     and  ^- 
(Schivkovitch),  A.,i,  978. 
^-Tolylacetaldehyde  and  its  derivatives 

(Klixg),  a.,  i,  188. 
j3-Toiylacetonazine,   isonitroso-  (Ponzio 

and  Giovetti),  A.,  i,  835. 
Tolylamino-.     See  Toluidino-. 
jy-Tolylanthroxan  (Kliegl),  A.,  i,  550. 
Tolyl-5-arsinic  acid  {tolyl-5-arsonic  acid), 
2-amino-,   and  its  sodium  salt  and 
its  A'-acetyl  derivative  (Pyman  and 
Reynolds),  T.,  1181;  P.,  143;  (D. 
and  R.  Adler),  A.,  i,  592. 
2-hydroxy-,    sodium   salt    (Barrow- 
cliff,  Pyman,  and  Remfry),  T., 
1896. 
Tolylarsinic   acids   {tohjlarsonic  acids), 
amino-,  and   their  acetyl   derivatives 
(Benda  and  Kahn),  A.,  i,  592. 
Tolylazoacetoacetic    acids,    0-    and  p-, 
ethyl  esters,    and  their  benzoylhydr- 
azones  (BiJLOW  and  Schaub),  A.,  i, 
705. 
Tolylazo-.     See  also  Tolueneazo-. 
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{ToJjil  fomfioiuKh,  J/t:  =  ].) 
/i!-j)-Tolylbenzylhydrazine  audits  hydro- 
chloride    and       benzoyl      derivative 
(Schlenk),  a.,  i,  738. 
^;-Tolylbenzylideiieliydrazine(ScHLEXK), 

A.,  i,  738. 
^;-Tolylbenzylmetliylallylainmoniuin 
iodide  and  hydrogen  tartrate,   resolu- 
tion   of    (EvEiiATT    and   Jones),  T., 
1790;  P.,  212. 
^-Tolyl-if-benzyltMocarbamide,      cyano- 

(Fromm  and  Wellek),  A.,  i,  70-3. 
o-9/i-Tolyl-Aa-butylene  and  its  dibrom- 

ide        (Geishkewitsci;-Trochimow- 

SKT),  A.,  i,  799. 
Tolylcarbamic  acids,  o-  and  ;)-,  calcium 

salts     (Erdmann     and      van     der 

Smissen),  a.,  ii,  588. 
^-Tolylcarbamide,  2-iodo-,    and    its  K- 

nitroso-derivative   (Willgeeodt    and 

Gartner),  A.,  i,  876. 
o-Tolyl  cMoromethyl   ketone,   5-chloro- 

{3-chloro-6-chloroacctyUoluene)(KvvcK- 

ei.l),  a.,  i,  729. 
A^'-Tolyldiacetonitriles,  o-,  m-,  and 7;-  (v. 

Meyer  and  Schitmaciier),  \.,  i,  909. 
jo-Tolyldimethylcyanomethylammonium 

iodide  (v.  Bkaun),  A.,  i,  628. 
5-j[?-Tolyl-5:5-dimetliylliydantoin 

(Bailey  and  Randolph),  A.,  i,  742. 
Tolylethyl    alcohols,    0-,     m-,     and   p- 

(Kling),  A.,  i,  980. 
7H-ToIyl  ethyl  ketone  and  its  oxime  and 

.semicarbazone  (Wallach  and  Rent- 

schler),  a.,  i,  405. 
y3-wi-Tolyl-a-ethylpropionic       acid,     0- 

hydroxy-,     synthesis    and    i)roperties 

of,    and   its    ethyl     ester    and     salts 

(Orishkewitsch-Trochimowsky), 

A.,i,  799. 
j3-^j-Tolylglutaric  acid,  nitration  of,  and 

its  3-nitro-5-amino-derivative  (Avery 

and  Upson),  A.,  i,  796. 
^-Tolylguanido-;j-tolyl-;/'-benzylthio- 

carbamide  (Fromm  and  "Wei.ler),  A., 

i,  701. 
2)-Tolylguanido-?>tolylthiocarbamide 

and     its    acetyl    derivative    and    its 

anhydro-compound       (Fromm       and 

Wellep.),  a.,  i,  701. 
3-2;-Tolylhydantoic   acid   and   its  ethyl 

ester  (Bailey  and  Randolph),   A.,  i, 

741. 
o-Tolylideneacetone  (Meerwein).  A.,  i, 

90. 
jo-Tolylidenecarbamidoxime  (Con- 

DUi'iii;:),  A.,  i,  155. 
o-Tolylidenemalonic    acid,  njethj'l  ester 

(Mekrwkin),  a.,  i,  90. 
j'j-Tolylmethylaminoacetonitrile,  vi  • 

bronio-,    and    its    |ilatiniehloridc    and 

picrato  (v.  Braun),  A.,  i,  626. 


{Tolyl  coiiipouiuls,  .l/c  =  l.) 
l-o-Tolyl-2-methylbenziminazole,      4:7- 

rfinitro-6-hydroxy-,  and  its  silver  salt, 

acetyl    derivative,    and    ethyl    ether 

(Meldola  and  Hay),  T.,  1672. 
l-jj-Tolyl-2-methylbenziniinazole,      4:7- 

fZnntro-6-hydroxy-,  and  its  salts  and 

ethyl  ether  (Meldola  and  Hay'),  T.  , 

1673. 
o-Tolylmethylcyanamide     (v.   Braun), 

A.,  i,  685. 
^^-Tolylmethylcyanamide    (v.     Braun), 

A.,  i,  626. 
o-Tolyl-o-methylimesatin      (v.     Ostro- 

misslensky),  a.,  i,  82. 
^-Tolyl-jiJ-methyliniesatin     (v.     Ostro- 

misslensky),  a.,  i,  889. 
l-^-Tolyl-3-methylpyrazole-5-8ulphonic 

acid   and   its  derivatives  (Michaelis 

and  Dulk),  A.,  i,  692. 
l-2jTolyl-3-methylpyrazolone,     5-thio-, 

and   its    derivatives  (Michaelis  and 

Dulk),  A.,  i,  691. 
2-;?-Tolyl-4-methylpyrimidine,  6-ainino-, 

6-chloro-,    6-thio-,    6-thiocyano-,    and 

6-thiocarbimido-derivative   (Johnson, 

Storey,     and    McCollum),     A.,     i, 

838. 
&-;'-Tolyl-a-a-naphthylcarbamide,         a- 

hydroxy-  (Scheiber  and  Beckmann), 

A.,  i,  725. 
o-Tolylnitrosoamine,  iV-benzoyl  deriva- 
tive  (Jacobson  and  Huber),   A.,  i, 

299. 
4-Tolyloxy-4:7-diniethylhydrocoumarin 

(Fries   and   Klostermann),    A.,    i, 

822. 
;8-7)-Tolylpropionic     acid,     /3-hydroxy-, 

.'^yntliesis  of,  and   its  ethyl  ester  and 

salts  (Andriewsky),  A.,  i,  799. 
3-wt-Tolylrhodanic  acid  and  its  condens- 
ation  with    aldehydes  (AndreaschI, 

A.,  i,  683. 
wi-Tolyl'/ithiocarbaminacetic  acid,  ethyl 

ester  (Andreasch),  A.,  i,  683. 
^'-Tolylthiolacetic   acid,    preparation   of 

(Kalle  &Co.),  a.,  i,  605. 
^)-Tolylthiopyrine      (Michaelis      and 

Dulk),  A.,  i,  691. 
^^-Tolylthiuret,  action  of  aromatic  amines 

and  hvdrazines  on  (Fromm  and  Well- 

epO,  a.,  i,  701. 
2Tolyl-otolyliodoniTim    salts,    4-nitro- 

(WiLi.iJEUdHT  and  Kok),  A.,  i,  620. 
Tomatoes,  ripening  of  (Ai,15AU.\.ry),  A., 

ii,  771. 
Tourmaline      from      Asinara,     Sardinia 
(Serra),  a.,  ii,  116. 

new  mineral  occurring  with,  in  Mada- 
gascar (liAciuux).  A.,  ii,  705. 
Toxicological  investigations,  tannic  acid 
in  (BiGiNELLij,  A.,  i,  40. 


INDEX   OF   SUBJECTS. 


1461 


Toxicology,  isolation  of  traces  of  mineral 
substances   from    saline    mixtui'es    in 
(Meilli-ire),  a.,  ii,  62, 
Toxins,  action  in  the  dark  of  fluorescent 
substances  on,  and  its  reversibility 
(Kudo    and    Jodlbauer),    A.,    ii, 
867. 
See  also  Tetanus  toxin. 
Toxolecithides  (Minz),  A.,  ii,  413. 
Tramctes  suaveolcns,  chemistiy  of  (Zell- 

NER),  A.,  ii,  216. 
Transference  numbers.  See  under  Electro- 
chemistry. 
Transformation,  law   of,   in  stages  and 
radioactivity  (Schmidt),  A.,  ii,  550. 
reciprocal,    of    isomerides    under    the 
influence     of     chemical     induction 
(Tanatar),  a.,  i,  750. 
Transition  concentrations.      See  under 
Attinity,  chemical, 
points.     See  under  Thermochemistry. 
Trees,      proteaceous,      aluminium       in 

(Smith),  A.,  ii,  885. 
Triacetylmethylbaptigenetin  (Goeter), 

A.,  i,  98. 
Triacetyl".     See  also  under  the  parent 

Substance. 
Trianilinosilicane  (Ruff),  A.,  i,  966. 
Trianisylselenonium    and  its   chloride, 
dichromate,    hydroxide,    iodide,    and 
platinichloride  (Hilditch  and  Smiles), 
T.,  1-387. 
Trianisylsulphonium    and    its    platini- 
chloride (Smiles  and  Le  Rossigxol), 
T.,  755. 
Triazans,   preparation   of  (Michaelis), 
A.,   i,    471  ;  (Goldschmiedt),   A.,   i, 
572. 
Triazines,  naphthalenoid,  azo-derivatives 

of  (Cassella  &  Co.),  A.,  i,  482. 
Triazoacetaldehyde        (Forster       and 

FiERz),  T.,  1865;  P.,  227. 
Triazoacetic   acid  and  its  salts,    ethyl 
ester,    and    amide    (Forster    and 
FiEKZ),  T.,  72. 
dissociation  constants  of  (Philip),  T., 
925;  P.,  114. 
Triazoacetone  (acefonylazoiinicle)  and  its 
oxirae  and  semicarbazone,  and  the  p- 
toluenesulphonic    derivative    of     the 
oxime  (Forster  and  Fierz),  T.,  72. 
l-Triazobutanone-2    and    its    semioarb- 
apioue,  and  its  oxime  and  its  ^-tolueue- 
sulphonyl    derivative,    and   3-Triazo- 
batanone-2     and     its     semicarbazone 
(Forster  and  Fierz),  T.,  675;   P., 
54. 
Triazo- compounds,    refraction   and    dis- 
persion of  (Philip),  T.,  918  ;   P., 
114. 
estimation  of  nitrogen  in  (Richmond), 
A.,  ii.  530. 


Triazoethyl    alcohol    (2-triazocthanol-\) 

and    its   acetate    and  ^^-nitrobenzoate 

(Forster  and  Fierz),  T.,  1865  ;  P., 

227. 

Triazoformic  acid,  ethyl  ester  (For.steb 

and  Fierz),  T.,  81. 

Triazogroup,  the  (Forster  and  Fierz\ 

T.,  72,  669,  1070,  1174,  1859,  1865; 

P.,  54,  102,  143,  226,  227. 

Triazole   derivatives  from  dinitriles  (v. 

Meyer  and  Schumacher),  A.,  i,  912. 

l:3:4-Triazole.  l-aniino-2-tbiol-  (Stolli-: 

and  Bowles),  A.,  i,  474. 
7-Triazopropane,  a^-dihxoiwo-  (Forster 

and  Fikhz),  T.,  1178. 
a-Triazopropionic    acid    and    its    ethyl 
ester,  silver  salt,  and  amide  (Forster 
and  Fierz),  T.,  671  ;  P.,  54. 
resolution   of,    and    its   reduction    to 
alanine,  and  the  Isevo-acid  and  its 
bvuciue  salt,  ethyl  ester,  and  amide 
(Forster   and  Fierz),   T.,   1859; 
P.,  226. 
dissociation  constants  of  (Philip),  T., 
925  ;  P.,  114. 
/3-Triazopropionic      acid,     ethyl      ester 
(Forster  and  Fierz),  T.,  674  ;  P.,  54. 
Tribenzoyl-.       See    under    the    parent 

Substance. 
Tribenzyl-silicol    and   -silicyl    cliloride 
(RoBisox    and    Kippixg),    T.,    450; 
P.,  25. 
Tribenzylsulphine  salts  (Hofmann  and 

Ott),  A.,  i,  S4. 
Triboluminescence  of  mineral  substances 
(Karl),  A.,  ii,  549. 
of  racemic  compounds  (Gerxez),  A., 
ii,  748. 
Tricalcium      phosphate.       See     under 

Calcium. 
Tricarballylic  acid,  glucinum  salt  (Taxa- 

TAR  and  KuROVSKi),  A.,  i,  758. 
Tricarbon  series  (Wohl,  Schweitzer, 
KoPPEN,  Roth,  and  Lange),  A.,  i,  941. 
Triethylcarbinol,  chloro-.     See  Diethyl- 

;3-chloroethylcarbinol. 
Triketone,   CjoHmOg,   from   the   sodium 
derivative    of    acetylacetone    and    3- 
cliloroetliyl  ethyl  ketone  (Blaise  and 
Maire),  a.,  i,  391. 
Trimellitic       acid,       preparation       of 

(ScHULTZE),  A.,  i,  356. 
3:4:5-Trimethoxy-I-allylbenzene.       See 

Elemicin. 
Trimethoxyanthraquinone,         hydroxy- 
(Bentley  and  Weizmann),  T.,  437  ; 
P.,  52. 
3:4:5-Trimethoxybenzaldehyde.  See  Tri- 

metliylgallaldehyde. 
3:4:5-Trimethoxybenzoic  acid  and  nitro-, 
and   their  ethyl  esters  (Pollak   and 
Feldscharek),  A.,  i,  543. 
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3:4:5-Trimetlioxybenzonitrile      (Semm- 

ler),  a.,  i,  558. 
3:4:5-Triinethoxybenzoyl  cyanide 

(Mauthneh),  a.,  i,  348. 
Trimethoxy-2-benzoylbenzoic  acid, 

2':3':4'-(or    3':4':5'-)     (Bentley    and 

Weizmann),  T.,  436  ;  P.,  52. 
4:5:4'-Trimethoxy-2-benzoylben2oic 

acid,  2'-hydroxy-,  preparation  of  (Per- 

KiN  and  Robinson),  T.,  613. 
Trimethoxybenzylidenebisacetophenone 

(Mauthnek),  a.,  i,  729. 
Trimethoxybenzylquinoxalone  (Mauth- 
nek), A.,  i,  986. 
2:5:10-Trimethoxybrazaii     (v.     Kosta- 

NECKi  and  Lampe),  A.,  i,  907. 
2:7:8-Trimethoxybrazanquiiioiie,        tri- 

nitro-  (v.  Kostanecki  and  Lampe), 

A.,  i,  907. 
7:4':5'-Trimetlioxy-2:3-indenobenzopyr- 

anol(l:4)  salts  (Perkin  and  Robinson), 

T.,  1106. 
7:4':5'-Triinethoxy-4:3-iiidenobeiizopyr- 
aiiol(l:4)    salts  (Engels,    Perkin, 
and  Robinson),  T.,  1149. 

anhydrohydrochloride,      attempt      to 
synthesise   (Engels,    Perkin,   and 
Robinson),  T.,  1152. 
7:8:4'-Trimetboxy-4:3-indenobenzopyr- 

anol(l:4)      anhydroferrichloride,      5'- 

hydroxy-     (Engels,     Perkin,     and 

Robinson),  T.,  1151. 
2:4:3'-Triinetlioxy-6-methylbenzoyl- 

acetopbenone  (Tambor),  A.,  i,  350. 
Trimethoxy-4-metliylbenzoylacetophen- 

ones,      2:6:2'-,     2:6;3'-,     and     2:6:4'- 

(Tambor),  a.,  i,  358. 
3:4:5-Trimethoxy-a-nietbylcinnamicacid 

(Mauthner),  a.,  i,  729. 
a-4:5'-Trimetboxy-3'-pbenoxy-3-phenyl- 

isobutyric     acid,     2:5:2'-/riliydroxy-, 

lactone  of,  and   its  acetyl   derivative 

(Engels,    Perkin,    and    Robinson), 

T.,  1156. 
3:4:5-Trimethoxyphenylacetic  acid 

{inethyliridk  acid,  trlmethylliomo- 
gallic  acid),  synthesis  of  (Mauth- 
ner), A.,  i,  986. 

and  its  methyl  ester  (Semmler),  A., 
i,  558. 
Trimethoxyphenylglyoxylic  acid  and  its 

phonvlhydrazonc  and  amide  (Mauth- 

^VA\),  A.,  i,  348. 
a-Trimethoxyphenyl-)3-naphthacin- 

chonic  acid  (Mauthner),  A.,  i,  720. 
3:4: 5-Trimetboxy  phenylpyruvic        acid 

and  its  oxime  (Mauthner),  A.,  i,  986. 
Trimethoxyphthalic  acid  from  columb- 

aniinc   methyl   ether   (Feist),    A.,    1, 

102. 
3;4:5-Trimethoxyphthalic     acid.        See 

(.iallocarbo.xylic  acid  trimethyl  ether. 


3 :4: 5-Triinethoxy  - 1  -propenylbenzene. 

See  isoElemicin. 
Trimethoxytriphenylcarbinol     and     its 

acetyl  derivative  (Herzig),  A.,  i,  880. 
oaS-Trimetbyladipic     acid,    5-hydroxy- 

(Auwers   and   Hessenlanu),   A.,   i, 

551. 
1;3:5-Trimethylalben2ene.    See  Mesityl- 

enetrialdehyde. 
7-Trimetbylaminoacetoacetic     acid,     o- 

cyano-,  ethyl  ester,  betaine  (Benary), 

A.,  i,  601. 
Trimethylrfiaminodipbenylmethane  and 

its  nitroso-derivative  (v.  Braun),  A., 

i,  68.5. 
Trimetbylbrazilein  and   its   derivatives 

(Engels,    Perkin,    and    Robinson), 

T.,  1133. 
Trimethylbrazilone    (Engels,   Perkin, 
and  Robinson),  T.,  1144. 

constitution  of  (Perkin  and  Robin- 
son), T.,  498. 
i|/-Trimetbylbrazilone,   oxidation   of,  to 

2-carboxy-4:5-dimethoxyphenylacetic 

acid    (Perkin    and    Robinson),    T., 

516. 
l:3:7-TriinethyIcarbazole  and  its  picrate 

( Borsch E,  Witte,  and  Bothe),  A.,  i, 

367. 
Trimethylcarbinol  and  phenol,  densities 
of  solutions  of  (Paterno  and  Mieli), 
A.,  i,  383. 

menthylurethane  of  (Valli<;e),  A.,  i, 
976. 
Trimethylcarbinol,      amino-,     and     its 

platinichloride    (Krassusky),    A.,    i, 

139. 
3:4:5-Trimetbylcarbonatobenzoic      acid 

and  its  bromo-derivative  and  pyridine 

salt,    and    its    chloride    and    anilido 

(Fischer),  A.,  i,  893. 
2^-Trimethylcarbonatobenzoyloxybeiizoic 

acid  (Fischer),  A.,  i,  893. 
3:4:7-Trimetbylcouinarin  and  its  additive 

salts,    oxime,     and    jjhenylhydrazono 

(Clayton),  T.,  529  ;  P.,  26. 
Trimethylcoumarins,       4:6:7-,      4:6:8-, 

4:5:7-,  and  5:6:8-,  formation  of  (Cl.vy- 

ton),  T.,  2018. 
2:3:6-Trimethyl-2:6-diethylpiperidines, 

4-hydroxy-,  isomeric,  and  their  oxal- 
ates and  bcnzoates  (Traube),   A.,   i, 

362. 
2:3:6-Trimethyl-2:6-diethyl-4-piperid- 

one  (Traube),  A.,  i,  1010. 
Trimethyldihydrobrazileinol,   formation 

of  (Engei,s,  Perkin,  and  Robinson), 

T.,  1136. 
2:4:6-Trimethyldihydropyridine,  3:5-(<t- 

cyano-  (v.  51eyer  and  Kleinstuck), 

A.,  i,  910. 
cv/c/yXrimethylene.     See  c2/i'/oPropaue. 
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Trimethylene  r/ibromide,  behaviour  of, 

towards   ziuo    dust    and   acetic     acid 

(Zelinsky  and  Sghlesinger),  A.,  i, 

594. 
Trimethylgallaldehyde     (S:i:54)-imcth- 
oxyben-Mldeliydc),  synthesis  of,  and 
its^j-nitrophenylhydrazone  and  semi- 
carbazone  (Mauthner),  A.,  i,  348. 

and  its  oxime  and  azine  and  benzid- 
ine derivative,  and  its  reactions 
(Mauthner),  A.,  i,  729. 

and    its     oxime     and     semicarbazone 
(Semmler),  A.,  i,  558. 
l:4:4-Trinietliylci/cfohexan-5-one.        See 

Pulenone. 
1: 1 :4-Trimethylc;/f  ^liexan-5-onesemi- 

carbazone  (Blanc),  A.,  i,  655. 
Trimethylfyc^ohexenone        {isophoronc) 

and    some   homologues,    synthesis    of 

(Crossley  and  Gillixg),  P.,  281. 
l:l:5-Trimetliyl-A^-c2/cZt/hexen-3one 

and     its     oxime     and    semicarbazone 

(Crossley  and  GiLLiNG),  P.,  130. 
l:4:4-Trimetliyl-A=-q/c^liexen-3-one. 

See  /37-Pulenenone. 
Trimethylhomogallaldehyde      and      its 

semicarbazone  (Semmler),  A.,  i,  558. 
Trimethylhomogallic   acid.     See   3:4:5- 

Trimethoxyphenylacetic  acid. 
3:5:5-Trimethylliydantoin  (Bailey  and 

Randolph),  A.,  i,  742. 
Trimethyl-  /S-hydroxy-  /3-methylbutyl- 

ammonium  bromide   and  iodide,   and 

tlieir    benzoyl    dei'ivatives   (Kiedel), 

A.,  i.,  607. 
2:2;4-Triinetliylnipecotiiiic      acid      (Is- 

soGLio),  A.,  i,  1010. 
a/SC-Trimethyl-Ae-octenoic       acid      (a- 

metliyl-a^-dihydrogeranic      cwid),     /8- 

hydroxy-,     and   its     esters     (Tiffe- 

NEAu),  A.,  i,  500. 
2:2:4-TriinethyIpiperidine  and  its  addi- 
tive salts  and  o-cyano-  (Issoglio),  A., 

i,  1009. 
2:2:4-Trimethylpiperidyldimetliylam- 

monium  iodide  (Issoglio),  A.,i,  1009. 
Trimethyl-o-propiobetaine  {a-homo- 

hctaine),    optically    active  (Fischer), 

A.,  i,  80. 
2:4:6-Triinethylpyridine,      3:5-fZ/cyauo- 

(v.  Meyer  and  Kleinstuck),  A.,  i, 

910. 
l:2:4-Trimethyl-6-pyridone,        3-cyano- 

(v.  Meyer  and  Henning),  A.,  i,  911. 
4:5:6-Trimetliyl-2-pyrimidone  salts   (de 

Haan),  a.,  i,  578. 
Trimethylsulpliiiie     ^;frbromides      and 

^criodides  (Tinkler),  T.,   1617;   P., 

191. 
4:6:6-Trimetliyl-A'*-tetraliydro-2-pyrid- 

one  and  its  additive  salts  (Piccinini), 

A.,  i,  51. 


4:6:6-TrimethyI-A^-tetrahydro-2-pyrid- 
one,    3-amino-    and    3-hydroxy-,    and 
their  platinichlorides  (Piccinini),  A., 
i,  908. 

4:6:6-TrimetliyI-A''-tetraliydro-2-pyrid- 
one-3-carboxylic  acid   and   its  amide 
and  salts  (I'khjinini),  A.,  i,  679. 

3:4;7-Triniethylthiocouniariii  (Clay- 
ton), T.,  530  ;  P.,  26. 

Tri-iS-naphthylphosphoryl  dichloride 
(Autenkieth  audGEYER),  A.,  i,  157. 

Triolein,  optically  inactive,  conversion 
of,  into  an  optically  active  glyceride 
and  an  optically  active  acid  (Neu- 
BERG  and  Rosenberg  ;  Levvko- 
witsch),  a.,  i,  116. 
ozonide  and  its  decomposition  pro- 
ducts (Molinari  and  Fenarou), 
A.,  i,  849. 

a-Trioxymethylene  (Auerbach  and 
Barschall),  a.,  i,  131. 

Triphenetylselenoniuin  and  its  chloride, 
hydroxide,  iodide,  and  platinichloride 
(Hilditch  and  Smiles),  T.,  1386. 

Triphenylacetic    acid    and    its    esters, 
chloride,    and   anilide    (Schmidlin 
and  Hodgson),  A.,  i,  170. 
phenyl    and    triphenylmethyl    esters 
(Anschutz),  a.,  i,  331. 

Triphenylamine  hydrofluoride  (Wein- 
LAND  and  Keischle),  a.,  i,  974. 

l:3:5-Triphenylbenzene-2':2":2"'-tri- 
carboxylic     acid     (phcnenyllriben-oic 
acid),     structure    of,    and    its    ethyl 
ester  (Errera),  A.,  i,  185. 

Triphenylbenzyltriazan  (  Mich  aelis), 
A.,i,  471  ;  (Goldschmiedt),  A.,  i,572. 

Triphenylcarlsinol,  trihalogen  deriva- 
tives, crystallography  of  (Jaeger), 
A.,  i,  523. 

2:4:6-Triphenyldihydropyridine,  3:5-di- 
cyano-,  and  o-(4-)nitro-3:5-£itcyano- 
(v.  Meyer  and  Kleinstuck),  A.,  i, 
910. 

2:3:4-Triplieiiyl-l:6-dimetliyl-l:4-di- 
hydropyridine-5-carboxylic  acid,  ethyl 
ester  (Rabe  and  Ehrenstein),  A.,  i, 
553. 

Triphenyl-l-ethylindene  (Kohler),  A., 
i,  777. 

Triphenylethylsilicane  (Marsden  and 
Kipping),  T.,  209;  P.,  12. 

l:2:3-Triplienyl'7/'/ohexaii-l-ol-6-one-4- 
carboxylic    acid,    ethyl    ester   (Rabe 
and  Ehrenstein),  A.,  i,  553. 

l:l:3-Triplienyliiidene  (Kohler),  A.,  i, 
778. 

1:2:3-Triplienylindene  and  its  peroxide, 
and  1-bromo-,  and  its  compound  with 
aluminium  bromide,  and  1-hydroxy-, 
and  its  methyl  and  ethyl  ethers 
(Kohler),  A.,  i,  777. 
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Triphenylmethane,  absorption  spectrum 

of  (Leonard),  P.,  93. 
oxidation    of    (Law    and     Perkin), 

T.,  1637  ;  P.,  195. 
nature  of  the  impurity  found  in  pre- 
parations of  (Hartley),  P.,  94. 
some  o-benzylated  dyes  from  (GuYOT 

and  Pignet),  A.,  i,  569. 
Triphenylmethane,  w-bromo-,  compound 

of,  with  hydrogen  bromide  (Meyer), 

A.,i,  731. 
£o-chloro-,  compound  of,  witli  hydrogen 

chloride  (Meyer),  A.,  i,  731. 
in'halogen  deiivatives,  crystallography 

of  (Jaeger),  A.,  i,  523. 
o-nitro-,    synthesis    of  (Kliegl),   A., 

i,  82. 
Triphenylmethane    colouring    matters, 

formation  of,   from  di-o-substituted 

benzaldehydes    (Anilinfarben-   & 

Extrakt-Fabriken  a^orm.    J.    Pi,. 

Geigy),  a.,  i,  986. 
production  of,    from  dinitrodiphenyl- 

aminesulphonic     acids     (Badische 

Anilin-  &    Soda-Fabrik),   A.,   i, 

154. 
colour     bases     of     (Noeltixg     and 

Philipp),  a.,  i,  295. 
influence   of   methyl   groups   on    the 

tinctorial   properties   of    (Bielecki 

and  KoLENiEw),  A.,  i,  697. 
Triphenylmethane  series,  cause  of  colour 

in  the  (Green),  P.,  206. 
amino-oxides    of   leuco-bases    of   the 

(Bamberger  and    Eudolf),  A.,  i, 

1011. 
Triphenylmethyl,       preparation        and 

structural  formula  of  (Schmidlin), 

A.,  i,  150. 
coloured  and  colourless  (Schmidlin), 

A.,   i,  623  ;   (Flurscheim),    A.,    i, 

871. 
fumarate         and         triiihenylacetato 

(ANSciiiJTz),  A.,  i,  331. 
Triphenylmethylmalonic    acid,    methyl 

ester  (Fos.se),  A.,  i,  86. 
Triphenylmethylsilicane  (Marsden  and 

Kipping),  T.,  210  ;  P.,  12. 
Triphenyl-anaphthylquinodimethane 

(Tsriirr.sciiiBAinN),  A.,  i,  872. 
Triphenylphosphoryl  dichloride  (Auten- 

RIETH  and  C'.KYKii),  A.,  i,  157. 
ai3/3-Triphenylpropionic  acid,    synthesis 
of,  and  its  ethyl  ester  (Eykman),   A., 
i,  796. 
2:4:6-Triphenylpyridine,     3-cyano-    (v. 

MiCYKR     and     Irmsciikr),    A.,     i, 

912. 
3:5-rftcyano-   (v.  Meyer  and  Klein- 
stock),  A.,  i,  910.  f 
Triphenyl-silicol    and   -silicyl    chloride 
(Mailsden  and  Kipping),  T.,  208. 


Triphenylstibine  sulphide  (Kaufmann), 

A.,  i,  1031. 
Triphenyl-^tolylquinodimethane 

(Tschitschibabin),  a.,  i,  873. 
Triphenyltriazine  (Rolla),  A.,  i,  474. 
Triplodibenzylideneacetonetetrasulph- 

ide  (Fromm  and  McKee),  A.,  i,  991. 
Tripropaldehydehexaethylacetalamine 

and  its  derivatives  (WoHLandGRCSSE), 

A.,  i,  49. 
Tripropylarsine  (DEHNand  Williams), 

A.,  i,  721. 
Trisbenzeneazophenol  (Yignon),  A.,  i, 
1025. 

formation  of  (^Heller),  A.,  i,  300. 

benzenesulphonyl        ester      (Grand- 
mougin    and    Freimann),    A.,    i, 
1023. 
Tris-m-dimethoxyphenylsulphonium 

and   its   chloride   and   platinichloride 

(Smiles    and    Le    Rossignol),     T., 

757. 
Trisilico-xylyloylsilicic  acid    (Khotin- 

SKY  and  Sekegenkoff),  A.,  1032. 
Tris-7«-methoxytolylsulphonium  platini- 
chloride (Smiles  and  Le  Rossignol), 

T.,  756. 
Tris-^^-methoxytolylsulphonium  and  its 

platiuicliloride   (Smiles  and  Le  Ros- 
signol), T.,  759. 
Tris-5-methoxy-7)i-xylyl-2-8ulphonium 

chloride  and   platinichloride   (Smiles 

and  Le  Rossignol),  T.,  762. 
Trisphenylmalononitrile  (Hessler),  A., 

i,  182. 
Tris-Mi-   and    -^u-tolueneazophenols    and 

their  acyl  derivatives  (Grandmougin 

and  Freimann),  A.,  i,  1023. 
Tritan  series  (v.    Liebig,    Herb,    and 

Keim),  a.,  i,  445  ;   (v.  Liebig),  A.,  i, 

540. 
Tritancarboxylic  acids  (v.  Liebig),  A., 

i,  445,  540. 
Tritanic  acid,  ;;-hydroxy-   (v.  Liebig), 

A.,  i,  541. 
Tritanol,     rf/amino-2:4-</ihydroxy-    and 

rf(:nitro-2:4-r?ihydroxy-  (v.  LlEBloaud 

Herb),  A.,  i,  451. 
Tritanolactone,      isomeric    f//liydroxy-, 
and  2:3:4-</-i'iiydroxy-    (v.    Liebig), 
A.,  i,  541. 

nitro-2:4-r/ihydroxy-,    and    its   acetyl 
derivative   (v.   Liebig   and  Herb), 
A.,  i,   451. 
Tritanolactonesulphonic    acid,     2:i-(li- 

liydroxy-,     and     its    derivatives     (v. 

LiKiiiG  and  IIekb),  A.,  i,  449. 
Tritanol-5-sulphonio    acid,    2:4-rf/hydr- 

oxy-   (v.    LiKiUG  and  Herb),    A.,    i, 

450. 
Trithioformaldehyde,  formation  of  (Van- 

inu),  a.,  i,  318. 
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Trithionates.     See  under  Sulphur. 
^-Tritolylacetic   acid   (Schmidlin    and 

Hodgson'),  A.,  i,  171. 
Tritolylphosphoryl   dichlorides,    o-,  in-, 
and  p-  (AuTENiiiETH  and  Geyer),  A., 
i,  J  57. 
Tri-otolylsulphonylhydroxylamine 

(Haga),  a.,  i,  871. 
Trixanthyl    derivative.s,    new    (Silbeu- 

iiAD  and  Roy),  P.,  205. 
Tropacocaine,  reactions  of  (Reichaed), 

A.,  ii,  643. 
Tropeines,   halogen-substituted  (Wolf- 

FENSTEIN  and  Rolle),  a.,  i,  282. 
Tropic  acid,  chloride  of  ("Wolffenstein 

and  Mamlock),  A.,  i,  281. 
Tropine     and     its    derivatives,    affinity 

values  of  (Veley),  P.,  280. 
Tropine  and  its  additive  salts  (Schmidt 

and  IviRGiiER),  A.,  i,  675. 
Tropinone   methiodide   and   its   benzoyl 
derivative    (Rabe,    Schneider,    and 
Braasch),  a.,  i,  361. 
Trypanosome  studies,  chemo-therapeutic 

(Ehrlich  and  Fkanke),  A.,  ii,  411. 
Trypanosomes  and  arsenic  acids  (Pyman 
and  REYN0LD.S),  T.,  1180  ;  P.,  143  ; 
(Barrowcliff,  Pyman,  and  Rem- 
fry),  T.,  1893;  P.,  229. 
mechanism   of   the   action   of  arsenic 
preparations   on,    in   the   organism 
(Jacoby  and  ScHtJTZE),  A.,  ii,  771, 
973. 
Trypsin,  activity  of,  and  a  simple  method 
for  its  estimation  (Fuld),  A.,  ii,  489. 
causes  of  rise  in  electrical  conductivity 
under   the   influence  of  (Bayliss), 
A.,  ii,  118. 
alleged   formation  of  bile   acids    and 
bile  pigments  by  the  action  of,  on 
hsemoglobin  (Holli.s),  A.,  ii,  408. 
detection  of  (Jacoby),  A.,  ii,  743. 
simple  method  of  estimating  the  ac- 
tivity of  (Gross),  A.,  i,  234. 
Tryptase,     adsorption    of,      by      solids 

(Buchner  and  Klatte),  A.,  i,  489. 
Tryptophan  and  hydroxy-  (Abderhalu- 
EN  and  Baumann),  A.,  i,  488. 
synthetic,  and  some  of  its  derivatives 
(Ellin(;er  and  Flam  and).    A.,  i, 
378. 
optical   behaviour   of  (Fischer),    A., 

i,  378. 
derivatives  (Abderhalden  and  Bau- 
mann), A.,  i,  932. 
vanillin-hydrochloric  acid  as  a  test  for 
(Rosenthaler),  a.,  ii,  76. 
Tryptophan-naphthylcarbimides(ELLiN- 

GER  and  Flamand),  A.,  i,  378. 
Tsubaki-abura.    See  Camellia  oil,  Japan- 
ese. 
Tubercle  bacillus.     See  under  Bacillus. 
XCIV.  ii. 


Tubes  for  saccliarimetcrs  (Roumset),  A., 
ii,  73  ;  (Pellet),  A.,  ii,  235. 
(piai  tz,  in  thermal  analysis  (Schoen), 

A.,  ii,  1015. 
See   also   Capillary    tubes   and    Inlet- 
tube. 
Tubing,  rubber.     See  Rubber  tubing. 
Tumour  of  tlie  breast,  contents  of  a  cystic 

(Zdarek),  a.,  ii,  1059. 
Tumours,  crystals  in  (White),  A.,  ii,  972. 

See  also  Mouse  tumours. 
Tungsten,  quantitative  spectra  of  (Leon- 
ard), A.,  ii,  645. 
and  molybdenum,  halogen  compounds 
of  (RosENHEiiM  and  Gaufunkel), 
A.,  i,  614. 
Tungsten  oxide, ^red action  of,  by  carbon 
(Gkeenavood),  T.,  1493  ;  i'.,  188. 
Tungstic  acid,  estimation  of,  and  its 
separation  from  other  substances 
(Bourion),  a.,  ii,  737. 
separation  of,  from  phosphoric  acid 

(v.  Knorre),  A.,"ii,  231. 
separation  of,  from  silica  (Uefacqz), 
A.,  ii,  737  ;    (Niculardot),  A., 
ii,  1074. 
Tungsten  silicide,  WSio  (Defacqz),  A., 

ii,  595. 
Tungsten,    complex   ozo-salts  of   (Maz- 
zucchelli  and   Inghilleri),    A.,   i, 
755. 
Tungsten,  estimation   of,    in   steel  con- 
taining chromium  (v.  Knorre),  A., 
ii,  779. 
and  chromium,  estimation  of,  in  steel 
(Hinrichsen  and  Wolter),  A.,  ii, 
900. 
separation    of,    from    chromium     (v. 
Knorre),  A.,  ii,  779. 
Tungstic  acid.     See  under  Tungsten. 
Tungstite  and  meymacite  (Walker),  A. 

ii,  507. 
Turbine  funnel.     See  Funnel. 
Turmeric  oil  (Rupe),  A.,  i,  95. 
Turpentine,    assay    of   (Ad.vn),    A.,    ii, 
1075. 
detection  of  small  quantities  of,   in 
lemon  oil  (Chace),  A.,  ii,  908. 
Turpentine  oil,  application  of  measure- 
ments of  rotatory  dispersion  to  the 
study  of  the  composition  of  (Dar- 
MOis),  A.,  ii,  747. 
reciprocal  solubility  of  methyl  sulphate 

and  (Dubroca),  A.,  ii,  22. 
method  of  obtaining  resins  from,  and 
the  preparation  from  them  of  lacs, 
varnishes,  &c.  (Okloff),  A.,  i,  815. 
and  camphor,  connexion  of  cholesterol 
and  chloic  acid  with  (Schrotter, 
Weitzenbock,  and  Witt),  A.,  i, 
532  ;  (Schrotter  and  Weitzen- 
bock), A.,  i,  636,  900. 
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Turpentine  oil,  Russian  (Schindelmeis- 

er),  a.,  i,  95. 
Turpentine     oils,    optical     rotation     of 

(Hertt),  a.,  i,  4.34. 
Tyrosinase  and  r-tyrosine(  Bertrand  and 
Rosenblatt),  A.,  i,  379. 
mode  of  action  of  (Bach),  A.,  i,  237. 
from  Russiula  dcUca,  action  of,  on  i)oly- 
peptides   which   contain  tyrosine 
and     on     suprarenine     (Abder- 
HALDEN  and  Guggenheim),  A., 
i,  1030. 
action  of,  on  tyrosinR,  tyrosine-con- 
taining    polypetides,    and    other 
compounds    (Abderhalden   and 
Guggenheim),  A.,  i,  237. 
action  of,  on  some  substances  related 
to  tyrosine  (Bertrand),  A.,  i,  236. 
peroxydase  active  in   (Bach),    A.,   i, 
2;t7. 
Tyrosine    and    its    hydrobromide    and 
hydriodide  (Aloy  and  Rabaut),  A., 
i,'341. 
and  its  derivatives,  action  of  tyrosinase 
oil  (Bertrand),  A.,  i,  236  ;  (Abder- 
halden and  Guggenheim),  A.,  i, 
2:!7,  1030. 
derivatives,  synthesis  of  (Fischer),  A., 
i,  544,  887. _ 
Z-Tyrcsine     derivatives,      synthesis     of 
(Abderhalden    and     Hirszowski), 
A.,  i,  887. 
^Tyrcsine,    2:5-(Zuodo-,    derivatives    of 
(Abderhalden    and    Guggenheim), 
A.,  i,  420,  886;  (Abderhalden  and 
Hii.szowsKi),  A.,  i,  888. 
Tyson  ite,  absorption  spectra  of,  and  the 
cha  iges  they  undergo  in  a  magnetic 
fieh.  at  the  temperatures  oi' liquefaction 
and    solidilicatiou   of  hydrogen  (Bec- 
QUIREL  and  Onnes),  A.,  ii,  338. 


U. 

Ultra  filters,pormeabilityof(BECHHOLD), 

A.,  ii,  24,  823. 
Ultra  marine,  constitution  of  (Erdmann), 

A.,  ii,  832. 
Ultra -microscopic  observations  (Reissio, 

A.,  ii,  933. 
Umbellnloue,  constitution  of    (Tutin), 

T.,  252;  r.,    23;  (Semmler),  A.,   i, 

92. 
Undejaldehyde  and  its  oxime,  prepara- 
tion of  (BouvEAui/r),  A.,  i,  118. 
Undejenoic  acid,  derivatives  of  (Born- 
AV'A.TKIl),    A.,    i,    74. 

(Sec      also     o/8^'-Trimethyl-Ae-octenoic 
aci'l. 
7-Un(le  Jolactone(SHUKOFF  and  Sohesta- 

KOFF),  A.,  i,  765. 


Unit-stere  theory,  the  (Le  Bas),  A.,  ii, 

667. 
Unsaturated  acids.     See  under  Acids. 
Unsaturated  compounds    (Posner  and 
Baumgarth),  a.,  i,  21. 
action  of  semicarbazide  on  (RuPE  and 

Hinterlach),  a.,  i,  12. 
the  "hydrogen  number"  as  a  means 
for  determining,  in  a  manner  similar 
to  the  iodine  numbers  of  Hiibl  and 
Wys  (Fokin),  a.,  ii,  637. 
Unsaturation  and  optical  activity ,  relation 
between  (Hilditch),  T.,  1,  700,  1388, 
1618  ;  P.,  61-  186,  195. 
Uracil,  action  of  diazobenzenesulphonic 
acid  on  (Johnson  and  Clapp),  A., 
i,  931. 
iV-alkyl  derivatives, synthesis  of  (John- 
son and  Clapp),  A.,  i,  835. 
benzyl  derivatives,  synthesis  of  (John- 
son and  Derby),  A.,  i,  1018. 
potassium   derivative    (Johnson   and 

Clapp),  A.,  i,  836. 
separation  of,  from  thymine,  and  its  5- 
nitro-derivative  (Johnson),    A.,   i, 
692,  739. 
Uracil,  5-chloro-  (Johnson),  A.,  i,  739. 
Uracil-3-acetic   acid,    synthesis  of,  and 
its  methyl  ester,  salts,  and  5-bromo- 
and  5-nitro-derivatives  (Wheeler  and 
Liddle),  a.,  i,  692. 
Uracil-4-acetic   acid,  synthesis  of,  and 
its  esters,  potassium  salt  and  5-nitro- 
( Wheeler  and  Liddle),  A.,  i,  693. 
Ural,  bromo-  (bromoisovale)ijlca)-bamidr.), 
as  a  narcotic  (van  der  Eeckhout),  A. , 
ii,  55. 
Uranium,  preparation  of  (Giolitti  and 
Tavanti),  a.,  ii,  951. 
specific  radioactivity  of  (McCoy  and 

Ross),  A.,  ii,  80. 
scattering  of  jQ-rays  from,  by  matter 

(Crowther),  a.,  ii,  247. 
and  radium,  relation  between  (Soddy), 

A.,  ii,  919. 
rate   of    production    of    helium   from 
(Soddy),  A.,  ii,  921. 
Uranium    compounds,     anomalous    be- 
haviour in  the  radioactivity  of  certain 
(Scin,UNDT  and  J\1oohe),  A.,  ii,  144. 
Uranium  kiraioiide  (Guichakd),  A.,  ii, 

Jicpta-  and  wte-molybdates  (Lancien), 

A.,  ii,  699, 
(7/oxide,     reduction     of,     by     carbon 

(Ukeexwood),  T.,  1492;  P.,  188. 
sul|iliate  of  tcrvaleut  (Rosenheim  and 

Lokhkl),  a.,  ii,  294. 
Uranous  oxide,    mok'cular   weight   of 

(OeciisnkrdeConinck),  a.,  ii,  501. 
Uranyl  hydroxide,  colloidal  (SzilAiid), 

A.,  ii,  45,  197. 
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Uranium : — 

Uranyl  molybdate,  radioactivity  of  (v. 

Bartal),  a.,  ii,  10. 

sulphate    and     thallium     sulphate, 

double  salt  of  (Kohn),  A.,  ii,  G96. 

TJrajiium  A',    radiation  of  (Lkvin),  A., 

ii,  919. 
Uranium    minerals,      radioactivity     of 

(Boltwood),  a.,  ii,  454. 
Uranous  and  Uranyl  salts.      See  under 

Uranium. 
Urazoles   (Agree,   Johxson,    Brunel, 
Shadinger,  and  Nirdlinger),  A., 
i,  919. 
constitution  and  affinity  constants  of 
(Agree  and  Shadinger),  A.,  i,  224. 
velocity  constants  and  mechanism  of 
the  reactions  of  alkyl  halides  with, 
and    urazole     salts     (Agree    and 
Shadinger),  A.,  ii,  163. 
Urea  and  ammonia,  Spiro's  and  Folin's 
methods  of  estimating  (Howe  and 
Hawk),  A.,  ii,  426. 
ammonia   distillation    in   presence   of 
magnesium  or  calcium  salts  in  the 
estimation  of  (Kober),  A.,  ii,  893. 
See  also  Carbamide. 
Urethane,   brominatiou   of   (Diels  and 

OcHs),  A.,  i,  10. 
Urethane,     hydroxy-,     constitution    of 

(CoNDUCHfi),  A.,  i,  155. 
Uric  acid,  origin  of,  and  its  relation  to 
digestion  (Brugsch  and  Schitten- 
helm).  A.,  ii,  611. 
endogenous,    origin    of     (Cathcart, 
Kennaway,  and  Leathes),  A.,  ii, 
715. 
of  the  urine  (Determeyer  and  Wag- 
ner), A.,  ii,  122. 
formation   of,    in   the   liver  of  birds 
(Friedmann  and  Mandel),  A.,  ii, 
1054. 
relation  of  glycine  to  (Samuely),  A., 

i,  226. 
changes    in,     in    animals    and    men 

(Croftan),  a.,  ii,  307. 
metabolism.     See  under  Metabolism, 
compound  of,  with  nucleic  acid  (Seo), 

A.,  i,  70. 
derivatives,    affinity  constants   of,    as 
determined  by  the  aid  of  methyl- 
orange  (Veley),  T.,  664  ;  P.,  50. 
Uric      acid,      salts,      physico-chemical 
researches    on    the    behaviour   of,    in 
solution  (Gudzent),  A.,  i,  704, 
Uricolysis,     glycine     as    a    product    of 

(Stookey),  a.,  i,  373. 
Urinary  indoxyl.     See  Indoxyl. 

pigments  derived  from  indole  (Bene- 
DicENTi),  A.,  ii,  1057. 
Urine,    degree   of  acidity  of    (Jolles), 
A.,  ii,  970. 


Urine,   constituents  of,  precipitable  by 

phenyl  hydrazine  (Milkatii),  A,,  ii, 

716. 
amino-acids    in,      during    pregnancy 

(van  Leersum),  a.,  ii,  715. 
the   fundamental  colouring  matter  of 

(Dabrowski),  a.,  i,  232. 
creatinine   in,    of  infants'    (FuNARo), 

A.,  ii,  716. 
glycine     of    normal     (Embden     and 

Marx),  A.,  ii,  518. 
occurrence  and  detection  of  glyoxylic 

acid  in  human  (Gransti:om),  A.,  ii, 

122. 
regular  occurrence  of  indole  in  (Jaffi^), 

A.,  ii,  1057. 
kevulose  in  diabetic  (Borchardt),  A., 

ii,  518. 
distribution  of  nitrogen  amongst  the 

various  products  in  human  (Mail- 
lard),  A.,  ii,  1056. 
a   thermosoluble   protein,    said   to  be 

that  of  Bence-Jones  in  (Grimbert), 

A.,  ii,  212;  (Gasgard  and  Deval- 

mont),  a.,  ii,  519. 
occurrence  of  proteose  in  (Borchardt), 

A.,  ii,  957. 
uric  acid  of  the  (Determeyer  and 

Wagner),  A.,  ii,  122. 
efiSciency  of  thymol  and  refrigeration 

for  the  preservation  of  (Hawk  and 

Grindley),  A.,  ii,  409. 
elimination  of  alanine   by  (Brugsch 

and  Hirsch),  A.,  ii,  611. 
the  elimination  of  nondialysable  sub- 
stances by,  under  normal  and  patho- 
logical conditions  (Ebbecke),  A.,  ii, 

874. 
relationship  between  the  hourly  output 

of  nitrogen  in,  and  resorption  from 

the  intestine,  and  its  dependence  on 

rest,  work,  and  diuresis  (Haas),  A., 

ii,  874. 
excretion  of  pigments  by  (Hober  and 

Kempner),  a.,  ii,  716;  (Hober  and 

Chassin),  a.,  ii,  875. 
blood  and  red  pigmented  (Florence), 

A.,  ii,  442. 
Urine,     analytical    processes    relating 

to:— 
analysis,  use  of  potassium  fcrrocyanide 

and  zinc  acetate  as  defecating  agents 

in  (Carrez),  a.,  ii,  329. 
reactions  of  (de  Jaeger),  A.,  ii,  630. 
Arnold's    reaction    of,    with    sodium 

uitroprusside    (Holobut),    A.,    ii, 

716, 
a     colour    reaction     of     pathological 

(Gaurp),  a.,  ii,  875. 
influence   of  meat   on   the   dimethyl- 

amiuobenzaldehyde       reaction       of 

(Herter),  a.,  ii,  410. 
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Urine,    analytical    processes    relating 
to  :— 

htemapbaeic  reaction  of  (DuFAu),  A., 

ii,  410. 
the  relation  of  nitrifying  bacteria  to 

the   urorosein   reaction    of   Nencki 

and     Sieber     (Herteu),      A.,     ii, 

212. 
detection  of  arsenic  in  (Salkowski), 

A.,  ii,  734. 
detection  of  benzoic  acid  and  glycine 

in  (Seo),  a.,  ii,  518. 
the   reactions    for    bile    pigments   in 

(ScHiPi'ERs),    A.,    ii,    443;    (Mac- 

adie),  a.,  ii,  743. 
detection  of  dextrose  in  (Otto),  A.,  ii, 

739. 
tletection  of  glycuronic  acid  and  its 

derivatives  in  (B.  Tollens),  A.,  ii, 

639  ;  (K.  ToLLENs),  A.,  ii,  740. 
detection  of  glyoxylic  acid  in  human 

(Granstrom),  a.,  ii,  122. 
test  for  hijipuric  acid  in  (Dehn),  A., 

ii,  907. 
detection  and  estimation  of  ;3-hydroxy- 

butyric  acid  in  (Shaffer  ;  Black), 

A.,  ii,  992. 
detection  of  indican  in  (Salkowski), 

A.,  ii,  999. 
detection  of  organic  bases  in  (Enge- 

land),  a.,  ii,  1056. 
estimation  of  acetone  in  (Hart),  A., 

ii,  783. 
criticism  of  Joulie's   process  for  esti- 
mating  the    acidity  of  (Repiton), 

A.,  ii,  644. 
estimation  of  albumin  in,  by  Esbacli's 

method  (van  der  Harst),  A.,  ii, 

643. 
estimation  of  ammonia  in  (Howe  and 

Hawk),  A.,  ii,  426  ;   (Malfatti), 

A.,  ii,  531  ;  (Steel  and  GiEs),  A., 

ii,  776  ;  (RoNCHt;sE),  A.,  ii,  983. 
estimation  of  arsenic  in  (Sanger  and 

Black),  A.,  ii,  65. 
estimation  of  the  fundamental  colour- 
ing   matter    of    (Browinski    and 

Daijrowski),  a.,  ii,  443. 
estimation   of  cystine   in  (Gaskell), 

A.,  ii,  75. 
use  of  nitrous  acid,  nitrites,  and  aqua 

regia    in    the    estimation    of    the 

mineral   constituents  of  (Kastle), 

A.,  ii,  982. 
estimation  of  nitrogen  in  (Hawk),  A., 

ii,  64. 
estimation   of    pentoses   in    (.I(jlles), 

A.,  ii,  23.5. 
estimation  of  phosphates  in  (Ferraro), 

A.,  ii,  733. 
estimation  of  reducing  substances  in, 

of  infants'  (FuNAUo),  A.,  ii,  715. 


Urine,    analytical    processes    relating 
to:— 

estimation  of  small  quantities  of  sugar 

in  (Schondorff),  A.,  ii,  311. 
value   of    the   different   methods    for 
estimating  sugars  in  (Funk),  A.-;  ii, 
902. 
estimation      of      total      sulphur      in 
(ScHULz),  A.,  ii,  129  ;  (Osterberg 
and    Wolf),    A.,    ii,    426;    (KoN- 
schegg),  a.,  ii,  628. 
Spiro  and  Folin's  methods  of  estimat- 
ing urea  in  (Howe  and  Hawk),  A., 
ii,  426. 
Folin's  method  of  separating  acetone 
and  acetoacetic  acid  in  (Hart),  A., 
ii,  742. 
separation     of     hippuric     acid     from 

(RoAF),  A.,  i,  534. 
See  Alcaptonuria,;Cystinuria,  Diabetes, 
Diuresis,  Excretion,  and  Pentosuria. 
Urobilin,  excretion  of,  in  disease  (Sur- 
veyor), A.,  ii,  1057. 
Urocanic  acid,  occurrence  of,  in  a  pan- 
creatic digest  (Hunter),  A.,  ii,  710. 
Urocarmine,  non-existence  of,  as  a  new 
and  definite  colouring  matter  (Mail- 
lard),  A.,  i,  486. 
Urochrome  and  bromo-  (Hohlweg),  A., 
i,  1027  ;  (Salomonsen  ;  Mancini), 
A.,  i,  1028. 
preparation  of  (Bocchi),  A.,  i,  69. 
preparation   and  estimation   of    (Da- 

BROWSKi),  A.,  i,  232. 
excretion  of,  in  man  (Dombrowski), 
A.,  ii,  212. 
Uroleucic  acid  (Garrod  and  Hurtley), 

A.,  ii,  54. 
Uropyrryl  (Mancini),  A.,  i,  1028. 
Urorosein,     indoleacetic    acid    as    the 

chromogen  of  (Herter),  A.,  ii,  410. 
Urotropine.      See     Hexamethylenetetr- 

amine. 
Urushiol  (Miyama),  A.,  i,  437. 
Uterus,  mammalian,  action  of  drugs  on 
the  (Fakdon),  a.,  ii,  1055. 


Vacuum    regulator,    a    new    (Holter- 

mann),  a.,  ii,  99. 
Valency  and  the  electron  theory  (Stark), 

A.,  ii,  138  ;  (Kauffmann),  A.,  ii, 

478. 
on     an     atomistic     electrical     basis 

(Stark),  A.,  ii,  138,  574. 
theory  of,  and  the  constitution  of  salts 

(Wyrouhofk),  a.,  ii,  368. 
new    theory  of    (Friend),   T.,    260, 

1006  ;  P.,  14,  122. 
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^i-Valeric  acid,  a-amino-,  oxidation  of, 
with  hydrogen  peroxide  (Dak in), 
A.,  i,  80. 
75-disubstituted,      preparation      of 
(Sorensen),  a.,  i',  981. 
rf-annno-75-f?ihydroxy-,      preparation 
of,    and    its  copper  salt   (Fischer 
and  KrXmer),  A.,  i,  858. 
7-iodo-S-hydroxy-,    lactone   of    (Bou- 

gault),  a.,  i,  538. 
See  also  a-Methylbutyric  acid. 
isovaleric  acid,  a-aniino-,  oxidation  of, 
with   hydrogen   peroxide   (Dakin), 
A.,  i,    80. 
o-bromo-  (Fischer  and  Scheibler), 

A.,  i,  324. 

a-hydroxy-,  and  its  optical  properties 

(Fischer  and  Scheibler),  A.,   i, 

857. 

Valeric  acid  group,  hypnotic  action  of 

the  (VAX  DER  Eeckhout),  a.,  ii,  55. 

^soValeryl  chloride,  r/a-bromo-  (Fischer 

and  Scheibler),  A.,  i,  858. 
/soValerylcarbamide,  bromo-.     See  Ural, 
bromo-. 
a-chloro-,   preparation   of   (Knoll  & 

Co.),  A.,  i,  399. 
a-iodo-,  preparation  of  (Knoll  &  Co.), 
A.,  i,  769. 
iwValerylethylamide  (Einhorn),  A.,  i, 

610. 
isoiValerylglycine,  tZ-a-bromo-,  and  d-a- 
hydroxy-,  zinc  salt,  and  their  optical 
properties  (Fischer  and  Scheibler), 
A.,  i,  858. 
^soValerylideneacetone    and    its    semi- 
carbazide-semicarbazone     (Rupe     and 
Hinterlach),  a.,  i,  13. 
woValeryl-lactamide  (Einhorn),  A.,  i, 

611. 
^'soValerylquinone,    a-bromo-,    prepara- 
tion of  (Knoll  &  Co.),  A.,  i,  1004. 
jsoValeryl/s'^valeric    acid,    ethyl    ester 

(Zeltner),  a.,  i,  760. 
isoValeryl-rf-valine,  /-a-bromo-  (Fischer 

and  Scheibler),  A.,  i,  958. 
Valine,  active,  derivatives  of  (Fischer 
and  Scheibler),  A.,  i,  957. 
I       w^Valine.     See    o-Methylbutyric    acid, 
P  /-a-amino-. 

<ra?is- Valine    anhydride  (Fischer   and 

Scheibler),  A.,  i,  958. 
Valve,  new  safety  (Stoltzenberg),  A., 

ii,  828. 
</-Valylglycine     and     /-Valyl-f/-valine 
and  its  methyl  ester  and  their  hydro- 
chlorides (Fischer  and  Scheibler), 
A.,  i,  958. 
Vanadic  acid  and  Vanadates.    See  under 

Vanadium. 
Vanadium  alloys  with  iron  (Vogel  and 
Tammann),  a.,  ii,  50'J. 


Vanadium    ^//fluoride    (Manchot    and 
Fischer),  A.,  ii,  47. 
Vanadic  acid,  reduction  of,  by  mag- 
nesium   and    zinc    (Goocii     and 
Edgar),  A.,  ii,  540. 
reduction   of,   by  potassium  iodide 
(Warynski   and  Mdivani),   A., 
ii,  953. 
and  chromic  acid,  iodometric  estima- 
tion of,  in  presence  of  each  other 
(Edgar),  A.,  ii,  989. 
and  raolybdic  aoid,  estimation  of,  in 
presence  of  one  another  (Edgar), 
A.,  ii,  540. 
Vanadates,  stannometric  estimation  of 
(Warynski  and  Mdivani),  A.,  ii, 
636. 
acid,  of  univalent  metals,  spitting 
of  the  (Prandtl  and  Mursch- 
hauser),  a.,  ii,  46. 
Hypovandic    acid    and    some    of   its 
compounds      (Gain),       A.,      ii, 
598. 
hydrated,  an  isomeric  modification 
of  (Gain),  A.,  ii,  284. 
Vanadium  aluminium  silicides  (Manchot 
and  Fischer),  A.,  ii,  46. 
sulphide,     naturally-occurring.       See 
Rizopatronite. 
Vanadium,  estimation   of,  in   iron  and 
steel  (Campbell  and  Woodhams), 
A.,  ii,  901. 
estimation  of,  in  steel  (Blair),  A.,  ii, 

900. 
and  iron,   estimation   of,  in  presence 
of   each   other  (Edgar),    A.,   ii, 
736. 
simultaneous  volumetric  estimation 
of,  in  ferro-vanadiuni  (AVarynski 
and  Mdivani),  A.,  ii,  736. 
Vanillic    acid,    2-bromo-  (Robertson), 

T.,  792. 
Vanillin,  preparation  of,  from  guaiacol 
(Roesler),  a.,  i,  348. 
methylation  of  (Decker  and  Koch), 

A.,  i,  35. 
new   isomeride   of,   from   the   root   of 
a  species  of  Chlorocodon  (Goulding 
and  Felly),  P. ,  62. 
trimethylene    ether    and    its    aniline 
derivative     and     oxime     (Gatter- 
mann).  A.,  i,  35. 
Vanillinylidenecarbamidoxime       (Cox- 

duche),  a.,  i,  155. 
/s"Vanillonitrile.       See     Guaiacol,      5- 

cyano-. 
Vanillyldimethylcarbinol  and  its  di- 
mcride  (B^hal  and  Tiffeneau),  A., 
i,  631. 
Vanillylideaeacetone  hydrochloride 
(Francesconi  and  Cusmano),  A.,  i, 
803. 
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Vanillylidenecinnamylideneacetone 

(Francesconi  aud  Cusmano),  A.,  i, 
802. 
Vanthofl&te  and  langbeinite  (Nacken), 

A.,  ii,  C92. 
Vaporisation  (v.  Juptner),  A.,  ii,  663, 

810. 
Vapour  density,  new  method  suggested 
for  determining  (Blackman),  P.,  8; 
A.,  ii,  157,  564. 
determinations  at  very  high  tempera- 
tures (v.  Wartenberg),  a., ii,  86. 
use    of   charcoal    in    (Dewar    and 
Jones),  A.,  ii,  258. 
apparatus,  Victor  Meyer's,  simple  form 
of  release  for  (Patterson),  A.,  ii, 
156. 
See  also  Density. 
Vapour    pressure     and    ignition    tem- 
perature,     relation       between      of 
inflammable  liquids  of  low  boiling 
point  (Charitschkoff),  A.,  ii,  255. 
and  osmotic  pressure  of  strong  solu- 
tions (Callendar),  a.,  ii,  671. 
of  a  volatile  solute  (Callendar), 
A.,  ii,  1019, 
of  solutions,  determination  of,  with  the 
Morley  gauge  (Tower),  A.,  ii,  811. 
reciprocal    actions    of    dissolved   sub- 
stances    as     deduced     from     their 
(Wroczynski),  a.,  ii,  662. 
Vapour  pressure  interpolation  formula, 

new  (Bose),  A.,  ii,  84. 
Vapours,    organic,    supersaturation   and 
nuclear  condensation  of  (Laby),  A. ,  ii, 
797. 
Vaso-dilatin  (Popielski),  A.,  ii,  1059. 
Vaso-motor  apparatus,  action  of  barium 
chloride,  adrenaline,  aud  peptone  on 
the  (Popielski),  A.,  ii,  1059. 
Vegetable  juices,  constant   composition 
of,  obtained  by  successive  extractions 
(Anbrii:),  a.,  ii,  217. 
organs,     physiological      function     of 
potassium  in  (Stoklasa),  A.,  ii,  417. 
poisons.     See  Poisons, 
substances,   method  for  the  complete 
analysis  of    (Albahary),  A.,  ii, 
327. 
estimation        of       potassium       in 
(Schknkr),  a.,  ii,  321. 
Vegetables,   nitrates  in  (Richardson), 
A.,  ii,  208. 
organic      compounds      of      nitrogen, 
phosphorus,  and  sulphur  in  (S'ruT- 
/kr),  a.,  ii,  124. 
Vegetation,  inlhience  of  manures  on.  See 
Manurial     ex])erimcnts,     Plants,    and 
Soils. 
Velella  spimns,  cliemical  composition  of 
the  skeletal  substance  of  (Hknze),  A., 
ii,  517. 


Velocity  of  chemical  change,  of  hydro- 
lysis, of  reactions,  and  of  reduction. 

See  under  Affinity,  chemical. 
Venom.     See  Poison. 
Veratraldehyde    (S:i-dimethoxybenzaIde- 
hydc)   and    its    azine,    synthesis  of 
(Gattermanx),  a.,  i,  33. 

preparation  of  (Decker  and  Koch), 
A.,  i,  35. 
Veratrole,  aldehyde  from,  and  its  azine, 

oxime,  and   additive  compound   with 

aniline  hydrochloride  (Gattermann), 

A.,  i,  33. 
4-Veratroyl-5-methoxy-2-methylcou- 

maran  (v.  Kostanecki  and  Lampe), 

A.,  i,  443. 
Veratrylamine  and  Veratrylaminoacetal 

(RiJGHEiMER    and    Schon),     A.,     i, 

154. 
Veratryldimethylcarbinol   (Bi^ihal    and 

Tiffeneau),  a.,  i,  631. 
Verbenalin     from      Verbena     officinalis 

(Bourdier),  a.,  i,  197. 
Vesuvius,  boric  acid  in  the  fumaroles  of 

(Lacroix),  a.,  ii,  765. 
Vetch  legumin.     See  Legumin. 
Vicianin,    constitution    of   (Bertrand 

and  WEisvi'EiLLER),  A.,  i,  817. 
Vicilin    from    the    pea,    hydrolysis     of 

(Osborne  and  Heyl),  A.,  i,  929. 
Victoria   Blue  R  (New   Victoria  Blue), 

imino-base   of,  and   its   carbinol   base 

and      its      ethers      (Noelting     and 

Pjiilipp),  a.,  i,  295. 
Vignin,    hydrolysis    of    (Osborne    and 

Heyl),  A.,  i,  744. 
Villiaumite  from  Los  Islands  (Lacroix), 

A.,  ii,  201. 
Vines,  danger  of  using  arsenic  salts  for 

(Breteau),  A.,  ii,  887  ;  (Mestrezat), 

A.,  ii,  1069. 
Vinylacetyltropeine  and  its  ]datiniclilor- 

ide  (Wolffensi'ein  and  Kolle),  A., 

i,  282. 
o-Vinylphenol  (o-hydroxystyrene)  and  its 

bromo-    and   alkyl-derivatives   (Fries 

and  Fi(iKEWiRTii),  A.,  i,  160. 
o-Vinylphenoxyacetic   acid  (Fries  ami 

Fi(UvEWii;iii),  A.,  i,  160. 
Vinyltrimethylene.     Sec  sjoiroPentane. 
Viola-rutin  {viola-qiicrcitrin).  See  Rutin. 
Viridinine  from  pancreas  and  its  additive 

salts  (Aukermann),  A.,  i,  1007. 
Viscosity  and  chemical  constitution, 
relation  lictween  (Dunstan  and 
Thole),  T.,  1815:  P.,  213;  (Dun- 
stan  and  Stubus),  T.,  1919;  P., 
224. 

and  conductivity  (Arndt),  A.,  ii,  87  ; 
(Lenicke),  a.,  ii,  251. 
of  aqueous  solutions  (Green),   T., 
2023,  2049  ;  P.,  187. 
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Viscosity  and  conductivity  of  solutions 
of  certain  salts  in  water,  methyl 
alcohol,  ethyl  alcohol,  and  acetone, 
and  in  binary  mixtures  of  tlieso 
solvents  (Jones  and  Veazey),  A., 
ii,  259,  260. 

diffasion  constants,  and  electrical 
conductivity,  relation  between 
(PissABJEWSKY  and  IvARr),  A.,  ii, 
566. 

and  fluidity  (Bingham),  A.,  ii,  1017. 

and  ionic  volume  (Getman),  A.,  ii, 
930. 

anomalous,  at  the  clearing  point  of 
so-called  crystalline  liquids  (BosE 
and  Coxrat),  A.,  ii,  258. 

of  binary  mixtures  of  organic  com- 
pounds ;  formation  of  molecular 
compounds  in  the  liquid  state 
(TsAKALOTOs),  A.,  ii,  260. 

of  colloidal  liquids,  influence  of 
electrolytes  on  the  (Albanese),  A., 
ii,  1018. 

of  colloidal  solutions  (Woudstra), 
A.,  ii,  464. 

of  colloids,  e  fleet  of  electrolytes  on  the 
(Gokun),  a.,  ii,  821. 

of  emulsions  and  of  anisotropic  liquids, 
anomalies  in  the  (Bose),  A.,  ii, 
1017. 

of  lubricating  oils  (Mabery  and 
Mathews),  A.,  ii^  741. 

of  certain  metals  and  its  variation 
with  temperature  (Guye  and  Mintz), 
A.,  ii,  930. 

of  colloidal  silver  solutions  (Woud- 
stra), A.,  ii,  465,  818. 

of  solutions  (Fawsitt),  T.,  1004  ;  P., 
121  ;  (Ranken  and  Taylor),  A., 
ii,  87. 

of  dilute  alcoholic  solutions  (Hirata), 
A.,  ii,  930. 

of  solutions  of  fatty  acids  (Tsaka- 
lotos),  a.,  i,  498,  598. 

' '  negative, "  of  aqueous  solutions 
(Taylor  and  Moore),  A.,  ii, 
818. 
study  of  the  solutions  of  some  salts 
exhibiting  (Getman),  A.,  ii, 
464. 

determinations   at  high   temperatures 
(Fawsitt),  T.,  1299  ;  P.,  146;  A., 
ii,  358. 
Viscosity  curve  for  mixtures  of  glycerol 

and  water,  explanation  of  the  (Car- 

RAciDo),  A.,  ii,  758. 
Viscum   album,   (mistletoe),    base    from 
(Leprince),  a.,  ii,  58. 

inosites  of  the  berries  and  leaves   of 
(Tanret),  a.,  ii,  58. 
Vitcx  Agnus-castus,  oil  from  the  leaves 

of  (ScHiMMEL  k,  Co.),  A.,  i,  668. 


Volatilisation   produced   by  canal   rays 
(Stark),  A.,  ii,  1007. 

oathodic.    kSee  under  Electrochemistry. 
Volatility,  relative,  of  certain  gioupsof 

mixed   organic   compounds   (Henry), 

A.,  i,  305,  381. 
Volcano  of  Siroua,  in  the  Morocco  Atlas 

(Gentil),  A.,  ii,  203. 
Voltameter.  See  under  Electrochemistry. 
Vorobyevite  (Vernadsky),  A.,  ii,  955. 


W. 

Walden's     inversion     (McKenzie    and 
CLOU(iH),  T.,  811  ;  P.,  91  ;  (Fischer 
and  Scheibler),  A.,  i,  324,  857. 
Wash-bottle     and     pipette,     combined 

(Hogarth),  A.,  ii,  981. 
Water,    apparatus     for    demonstrating 

the  synthesis  of  (Kempf),    A.,    ii, 

480. 
action     of     radium     emanation     on 

(Cameron  and  Ramsay),  T.,  966, 

992;  P.,  132,  133;   (Rutherford 

and  RoYDs),  A.,  ii,  1006. 
condensation  of  the  vapour  of,  in  pres- 
ence of  radium  emanation  (Curie), 

A.,  ii,  7,  797. 
currents   in,  due  to   the   solution   of 

carbon  dioxide  (Rebenstorff),  A., 

ii,  490. 
the  ionisation  factor  of,  in  hydrochloric 

acid  solutions  (Doumer)  A.,  ii,  252, 

349. 
decomposition  of  the  vapour  of,  by  elec- 
tric sparks  (Holt  and  Hoi-kinson), 

A.,  ii,  682. 
action    of    finely-divided    metals    on 

(VAN  Ryn),  a.,  ii,  190. 
the  influence  of  traces  of  nitrous  gases 

on  the  condensation  of  the  vapour 

of  (Pringal),  a.,  ii,  798. 
influence  of  ozone  on  the  condensation 

of    the    vapour    of     (Leituauser 

and  PoHL),  A.,  ii,  372. 
evaporation  of  solutions  of  sulphuric 

acid  and  (Vaillant),  A.,  ii,  460. 
Conductivity    water,    preparation    of 

(Hartley,  Campbell,  and  Poole), 

T.,  428  ;  P.,  47. 
Water  of  crystallisation  as  afl'ected 
by    light    (McKee    and     Berk- 
heiser),  a.,  ii,  1003. 

use   of  a  vacuum  for  drying  salts 
containing      (Krafft),    A.,     ii, 
29. 
Natural  waters,  origin  of  the  green 

colours  of  (Spring),  A.,  ii,  369. 
Water,  constant  head  of,  for  labora- 
tories (Muraour),  A.,  ii,  479. 
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Water  :— 
Drainage     waters    collected     during 
1906-7,  at  Cawnpore,  amount  and 
composition   of  (Hayman),  A.,  ii, 
890. 
Fresh   waters,  Scandinavian,   humus 
substances   soluble    in   water  from 
(Aschan),  a.,  i,  250. 
Spring  and  Mineral  waters,  thermal, 

gaseous  outputs  of  (Moi'reu  and 

Biquard),  a.,  ii,  277. 
of  Agaete,  Canary  Islands,  thermal, 

radioactivitj'    of    the    (Diaz    de 

Rada),  a.,  ii,  750 
from  Castromoiite  and  Puertollano, 

radioactivity  of  the  (Muivoz  del 

Castillo),  A.,  ii,  550. 
from    Cucho,    radioactivity   of    the 

(MuNOZ  DEL  Castillo),  A.,  ii, 

750. 
of  Fitero  Yiejo,  radioactivity  of  the 

mud  from  the  (Di'az  de  Rada), 

A.,  ii,  750. 
of  Fiuggi,  near   Anticoli,   physico- 
chemical     investigation     of    the 

(Nasini  and  Levi),  A.,  ii,  401. 
of  Kissingen,    radioactivity   of  the 

(Jentzsch),  a.,  ii,  9,  143. 
of  Lavez-les-Bains,  radioactivity  of 

the   (Sarasin,   Guye,    and   Mi- 

CHELi),  A.,  ii,  143. 
of     Lerez,     radioactivity     of     the 

(Mtjnoz  del  Castillo),  A.,  ii, 

750. 
from  Martos  and  Onteniente,  radio- 
activity of  the  (Diaz  de  Rada), 

A.,  ii,  550. 
at  Oila,  Burgos,  radioactivity  of  the 

(MuNoz  del  Castillo),  A.,  ii, 

1004. 
of  Plombieres,  radioactivity  of  the 

(Brochet),  a.,  ii,  143. 
of  St.    Jean   de    Maurienne,  goitri- 

genic,  radioactivity  of  the  (Repin), 

A.,  ii,  796. 
Swedish,  radioactivity  of  the  (S.itJ- 

GHEN  and  Sahlrom),  a.,  ii,  749. 
in   the  Tyrol,  radioactivity  of  the 

(BAMnEHOER),  A.,  ii,  649. 
thermal,  of  Uriagc-les-Bains,  Iscrc, 

radioactivity  of  the  gases  of  the 

(Massol),  a.,  ii,  1004  ;  (Besson), 

A.,  ii,  1005. 
at    Valdeniorillo,    radioactivity    of 

the  (MuSoz  DEL  Castillo),  A., 

ii,  1004. 
natural,  analysis  of  (Roloff),  A.,  ii, 

231. 
physico-chemical  analysis  of  (Hintz 

and  OrOniiut),  A.,  ii,  1075. 
rapid  estin)ation  of  carbon  dioxide 

in  (StrAnsky),  A.,  ii,  225. 


Water  :— 

Sea-water,    radioactivity    of    (Joly), 
A.,  ii,  246. 
amount  of  dissolved  organic  carbon 
compounds  in,  and   their  signifi- 
cance   in    its    internal    economy 
(Henze),  a.,  ii,  706. 
chemical   precipitation    of    calcium 
carbonate  from  (Philippi),  A.,  ii, 
302. 
estimation    of    ammonia,    nitrates, 
and    nitrites    in    (Ringer    and 
Klingen),  a.,  ii,  320. 
Sea  sediments,  radium  in  deep  (Joly), 

A.,  ii,  649. 
Springs,   goitrigenic,  radioactivity  of 

(Repin),  a.,  ii,  796,  1058. 
Well  water,   presence   of  nitrite   and 
ammonia   in,    and   its   signification 
(van  Eyk),  a.,  ii,  983. 
Water  analysis: — 

plea  for  uniformity  in  the  analysis  of 

(Noll),  A.,  ii,  435. 
analysis  of,   by   means   of    potassium 
stearate        and        phenolphthalein 
(Blacker    and    Jacoby),    A.,    ii, 
897. 
influence  of  microbes  on  the  comjiosi- 

tion  of  (Rouchy),  A.,  ii,  541. 
simple  foi'm  of  apparatus  for  observing 
the  rate  of  absorption  of  oxygen  by 
polluted  (Adexey),  A.,  ii,  781. 
estimation  of  ammonia  in  (RoNCiiliSE), 

A. ,  ii,  320. 
estimation     of     organic     carbon      in 

(Popowsky),  A.,  ii,  435. 
estimation  of  the  hardness  of  (Telle), 

A.,  ii,  535. 
estimation  of  manganese  in  (Ernyei), 

A.,  ii,  133. 
limitations  of  the  copper-zinc  couple 
method  in  estimating  nitrates  and 
nitrites  in  (Puinis  and  Courtauld), 
A.,  ii,  776. 
rapid  estimation  of,  in  articles  of  food, 

&c.  (Tii(">pner),  a.,  ii,  222. 
See  also,  Ice,  Snow,  and  Steam. 
Water    fennel    oil,    ])licllandrene   from 

(Kondakoff),  a.,  i,  665. 
Waterglass  (Ordway),  A.,  ii,  37. 
Water-jet  blower,   simple   (Revinoton 

iind  Rankin),  A.,  ii,  30. 
Wax,  bees'  (Beko),  A.,  ii,  878. 

Japanese,  acids  of  high  melting  point 

in  (Sciiaal),  a.,  i,  3. 
CjsII.2sO,      from     Morinda     cUri/olia 
(Oesterle  and  Tlsza),  A.,  ii,  527. 
Waxes,  percentage  of  iron  in  (Glikin), 
A.,  ii,  407. 
See  also  Ps3'lla  w.ax. 
Wehnelt  cathode.      See  Cathode  under 
Elcctrocliemistry. 
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Weight,  Landolt's  experiments  on 
change  of,  in  chemical  transforma- 
tion (Laby),  a.,  ii,  170. 

of  a  falling  drop  and  the  laws  of 
Tate  (Morgan  and  Stevenson), 
A.,  ii,  356  ;  (Morgan  and  Hig- 
GiNS  ;  HiGGiNs),  A.,  ii,  668. 

total,  of  substances  taking  part  in  a 
chemical  reaction,  supposed  altera- 
tion in  the  (Landult),  A.,  ii, 
366. 
Weights,  molecular,  and  critical  tem- 
peratures of  liquids,  determination 
of,  by  the  aid  of  drop  weights 
(Morgan  and  Stevenson),  A.,  ii, 
356  ;  (Morgan  and  Higgins  ;  Hig- 
GINS),  A.,  ii,  668. 

heat  of  fusion,  and  specific  cohesion 
at  the  melting  point  (Walden),  A., 
ii,  1014. 

determination  of,  and  the  influence  of 
foreign  substances  on  transition 
temperatures  (Dawson  and  Jack- 
son), T.,  344;  P.,  26. 

of  molten  salts  (Lorenz,   Kaufler, 
and  Liebmann),  A.,  ii,  1023. 
Werner's  theory,  criticism  of  (Friend), 

T.,  269,  1006  ;  P.,  14,  122. 
Whartonian     jelly,      silicic     acid     in 

(Frauenbeu(;er),  A.,  ii,  969. 
Wheat,    influence   of    manures    on    the 
composition   of    (Snyder),    A.,   ii, 
528. 

Giittingen  square-head,  influence  of 
manures  and  soil  moisture  on  the 
dispcsition  and  perfection  of  the 
cars  and  the  club  shape  of  (Ohl- 
mer),  a.,  ii,  726. 
Wheat  flour.  See  under  Flour. 
Wheat    seedlings,    toxicity   of    various 

substances  on  (ScHREiNERand  Reed), 

A.,  ii,  420  ;  (Schreiner  and  Shorey), 

A.,  ii,  889. 
White  metal,  analysis  of  (Schurmann 

and  Scharfenberg),  A.,  ii,  537. 
White  precipitate.      See   Mercuric  .am- 
monium chloride  under  Mercury. 
Wiikite,  composition  of  (Crookes),  A., 

ii,  695. 
Wine,  malic  acid  in  the  production  of 
(Mestrezat),  a.,  ii,  723. 

fermentation  of  malic  acid  in  the  pro- 
duction of  (Rosenstiehl),  a.,  ii, 
772. 

formation  of  acetylmethylcarbinol  in 
the  acid  fermentation  of  (Pastur- 
EAU),  A.,  ii,  136. 

influence  of  the  sterilisation  tempera- 
ture of  grape  juice  and  of  the  fer- 
mentation temperature  on  the 
"bouquet"  of  (Kosenstiehl),  A., 
ii,  773. 


Wine,  quantity  of  arsenic  in,  from  vines 

which  have  been  treated  with  arseni- 
cal washes  (Breteau),  A.,  ii,  887  ; 

(Mestrezat),  A.,  ii,  1069. 
citric  acid  in  (Hubert),  A.,  ii,  544. 
the  natural  citric  acid  of  (Dupont), 

A.,  ii,  904. 
fluorine  in  (Carles),  A.,  ii,  318. 
lactic  acid  in  (Paris),  A.,  ii,  543. 
natural    and   added   tartaric    acid    in 

natural  (Astruc  and  Maiioux),  A., 

ii,  992. 
and    alcohols,    action    of,     on     frogs 

(Nazari),  a.,  ii,  973. 
physico-chemical  analysis  of  (DuTOlT 

and  Duboux),  A.,  ii,  781,  892. 
detection     and     estimation      of    free 

mineral  acids  in  red  (Astre),  A.,  ii, 

892. 
detection  of  citric  acid  in  (Favrel  ; 

Astruc  ;  DenigI-.s),  A.,  ii,  640. 
detection    of    fluorine    compounds    in 

(Vandam),  a.,  ii,  63,  775. 
detection  of  nitrates  in  (Marsiglia), 

A.,  ii,  894. 
estimation  of  the  acidity  of  (Gui^rin), 

A.,  ii,  330  ;  (Favrel),  A.,  ii,  903. 
new  method  of  estimating  the  fixed 

and  volatile  acids  in  (Pozzi-Escot), 

A.,  ii,  904. 
estimation  of  the  most  important  acids 

in,  in  presence  of  alcohol  and  gly- 
cerol (Heiduschka  and  Quincke), 

A.,  ii,  73. 
estimation  of  alcohol  in  (Dubotjx  and 

Dutoit),  a.,  ii,  136. 
estimation  of  esters  in  (Austerweil 

and  Pacottet),  A.,  ii,  232. 
estimation     of     sulphur     dioxide     in 

(Mensio),  a.,  ii,  63. 
estimation  of  tannins  in  white  (Koeb- 

ner),  a.,  ii,  240. 
estimation    of    tartaric    acid    in,    by 

evaporation   (Mestrezat),    A.,    ii, 

1078. 

Wine  dregs,  Goldenberg  method  for  the 

estimation  of  tartaric  acid  in  (Chem- 

iscHE    Fabrik    vorm.  Goldenberg, 

Geromont  &  Co.),  A.,  ii,  237. 

Wine  lees,  estimation  of  tartaric  acid  in 

(Pozzi-Escot),  A.,  ii,  740. 
Witherite,     specific      lieat      of    (Lat- 

sciienko),  a.,  ii,  758. 
Witte's  peptone.     See  Peptone. 
Wollastonite — rhodonite,  freezing  point 
curve  for  the  system  (Ginsberg),  A., 
ii,  842. 
Women,  question  of  admitting,   to  the 
Fellowship  of  the  Society,  P.,  203,  277. 
Wood,  investigations  on  the  charring  of 
(Klason,  v.  Heidenstam,  and  Nor- 
lin),  a.,  i,  717,  955. 
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{o-Xyhnc,  Mc  :  Mc  =  \:2;  m-xylene,  Me 
"Wood  oil,  Japanese  (Kametaka),  A. ,  i, 
850. 


X-rays.     See  RiJntgen  rays  under  Photo- 
chemistry. 
Xanthen,  action  of  benzoyl  chloride  on 

(Heller  and  v.  Kostanecki),  A.,  i, 

445. 
Xanthhydrol,  action  of  carbamide,  thio- 

carbamide,  urethane,  and  some  amides 

on  (Fosse),  A.,  i,  41. 
Xanthicacid  (Ragg),  A.,  i,  604. 
Xanthine  as  a  cause  of  fever  (Mandel), 

A.,  ii,  54. 
Xanthine  bases  (Schmidt),  A.,  i,  45. 

preparation    of  hydroxyalkyl    deriva- 
tives of  (Farbenfabriken  vorm. 
F.    Bayer    &    Co.),    A.,    i,    475, 
703. 
Xanthines,    hydrolysis   of  (Tafel  and 

Mayer),  A.,  i,  742. 
Xanthomicrol  and  its  diacetyl  derivative 

(Power  and  Salway),  A.,  ii,  418. 
Xanthophanic  acid   (Liebermaxn  and 

Lindenbaum),  a.,  i,  548. 
Xanthyl  derivatives,   new   (Silberrad 

and  Roy),  P.,  204. 
Xenon,    krypton,    helium,    and    neon, 
percentage  of,    in    the    atmosphere 
(Ramsay),  A.,  ii,  688. 

density  of   (Moore),    T.,  2181  ;    P., 
272. 
Xenotime,   absorption  spectra    of,    and 

the  changes     they     undergo    at    the 

temperatures     of     liquefaction      and 

solidification  of  hydrogen  (Becquerel 

and  Onnes),  A.,  ii,  338. 
o-Xylene,  nitro-dcrivatives  of  (Cro.ssley 
and  Renouf),  P.,  58. 

<)-tnitro-derivatives     (Crossley     and 
Renouf),  T.,  646. 
?>i-Xylene,     reaction     of,     with     ethyl 

diazoacetate     (Buchner     and     Del- 

bkOck),  a.,  i,  87. 
?«-Xylene,    oo-tetrach\oTo-     (Bielecki), 

a.,  i,  424. 
p-Xylene  f^/sulphoxido  (Knoevenagel 

,ind  Pm.ACK),  A.,  i,  971. 
j)-Xylene,        oj-diuitro-,       diazobenzeno 

ilciivative  of  (PoNZio  and  Chaimmei;), 

A.,  i,  582. 
m-Xylene-4'-azo-3-cyano-    and    -3-carb- 

oxy-j8-naphthol-6-sulphonic        acids, 

sodium  salts  (Lancio),  A.,  i,  300. 
?rt-Xyleneazo-)3;3  dinaphthylamine 

(FisciiEi:  ami  Stuai-.s),  A.,  i,  222. 
4-??i-Xyleneazo  3-niethyl  5-pyrazolone 

and   its   l-hen/.oyl  derivative  (lU' low 

inul  SuiiAUn),  A.,  i,   705. 


:  3/e  =  l:Z;  ^-xylaie,  Mc:  Me  =  l-A.) 

m-Xyleneazo-orcinol,  5-bromo-  (Orton 

and  Everatt),  T.,  1020. 
?«-Xylene-4-azoresorcinol,         5-bromo- 

(Okton  and  Everatt),  T.,  1019. 
Xyleneazo-.     See  also  Xylylazo-. 
^-Xylene-2-sulphinic     acid,    alkaloidal 

salts,  and  their  rotatory  power  (Hil- 

ditch),  T.,  1621. 
Xylenesulphinic  acids,  o-,  vi-,  and  ^;-, 

jtreparation    of    (Knoevenagel    and 

Kenneu),  a.,  i,  971. 
^J-Xylenesulphinic   anhydride,  prepara- 
tion of  (Knoevenagel  and  Polack), 

A.,  i,  971. 
?«-Xylene-4-sulphonic  acid,  2:6-fZmitro-, 

derivatives       of       (Karslake      and 

Morgan),  A.,  i,  410. 
;.)-Xylene-2-sulphonic     acid,    alkaloidal 

salts,  and  their  rotator}^  power  (Hil- 

ditch),  T.,  1621. 
/(i-2-Xylenol  and  its  bromo-,  bromo- 
nitro-,  bromonitroso-,  nitro-,  and 
nitroso-derivatives,  and  its  methyl 
ether  (Auwers  and  v.  Markovits), 
A.,  i,  629. 

methyl    and    ethyl   ethers   (Gatter- 
mann),  a.,  i,  33. 
Hi-5-Xylenol  methyl  ether,  sulphination 
of  (Smiles  and  Le  Rossignol),  T., 
761. 

methyl   and    ethyl    ethers   (Gatter- 
mann),  a.,  i,  33. 
^p-Xylenol  ethylene  ether  and  its  dialde- 

hyde  (Gattermann),  A.,  i,  35. 
Xylenols,    coumarins   from   (Clayton) 

T.,  2018. 
7«-Xylidine,     acetyl     derivative.       See 

Aceto-//i-xylidide. 
wi-Xylidine,  <richloro-  (Manning  and  di 

Donato),  a.,  i,  826. 
Xylidines,  action  of  dichloroacetic  acid 

on    (Het,I;ER    and    Leyuen),    A.,    i, 

218. 
3-rt.s /;(-Xylidino-5:7-dimethyloxindole 

and    its    bronio-derivative    and    3:5'- 

Xylidino  4:6  dimethyloxindole 

(Hei.i.eh  and  Levden),  A.,  i,  218. 
^'-Xyloquinone,  (/^'hydroxy-,  diacetate  of 

(FiciiTKR  and  Wei.ss),  A.,  i,  659. 
Xylose  derivatives,  synthesis  of  (Ryan 

and  Er.i:iLL),  A.,  i,  716. 
Xylose- ///-nitrophenylhydrazone      (Re- 

CLAIItK),  A.,  i,   lOll. 
Xylylaldehyde  and  its  derivatives  (Sa- 

VAKIAU),  A.,  i,   1S9. 
fw-/<)-XylyIaniline,   o-hydroxy-,  and  its 

A'-acetyl  derivative  (Anselmino),  A., 

i,  2r.1t. 
//(-Xylylazoacetoacetic  acid,  otliyl  ester, 

and  its  benzoylliydrazono  (BiH.OW  and 

SciiAun),  A.,  i,  705. 
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o-Xylene,  Me:  il/c  =  l:2;  ra.-3;ylene,  Mi 
Xylylazo-.     See  also  Xyleneazo-. 
o-Xylylethyl      alcohol,     ;3;88-</7'chloro- 

(Savariau),  a.,  i,  188. 
T-Hi-Xylylnitrosoamine,  iV'-acetyl  deriva- 
tive, and  its  compound  with  alcoholic 
a-naphthol   (Jacobsox   and   Hubek), 
A.,  i,  299. 


Yangonin,  Yangonic  acid  and  its  acetyl 
derivative,     and    Yangonol     and    its 
benzoyl  derivative  (AVinzheimer),  A., 
i,  805. 
Yeast,  sensitising  action  of  fluorescent 
substances  in  (v.  Tappeixer,  Kurz- 
MAXX,  and  Locher),  A. ,  i,  2:39. 
behaviour  of  cultivated  varieties  of,  in 
composite  nutrient  solutions(  Hexne- 
eerg),  a.,  ii,  416. 
can  betaine  be  regarded  as  a  source  of 
nitrogen  for  ?  (Staxek  and  Miskov- 
sky),  a.,  ii,  416. 
formation  of  glycogen  by  (Pavy  and 

Bywaters),  a.,  ii,  56. 
sugar  formation  and  other  fermentative 
processes   in  (Salkowski),   A.,   ii, 
215. 
beer,     action     of,     on    acid     amides 

(Effront),  a.,  i,  491. 
expressed,  co-enzyme  of,  in  juice  (BucH- 
ner  and  Klatte),  A.,  i,  380. 
Yeast  cellulose,  yeast  dextrose,  and  yeast 
gum   (^Meigex   and  Spreng),    A.,  ii, 
315. 
Yeast  juice,  properties  of  (Buchxer  and 
Klatte),  A.,  i,  589. 
action  of  the  electric  current  on  (Resex- 

scheck),  a.,  i,  491. 
the  alcoholic  ferment  of  (Hardex  and 
Youxg),  a.,  i,  590. 
Yeast  press  juice,  sensitising  action  of 
fiuorescentsubstancesin(v.TAPrEiXER, 
Kurzmanx,    and    Locher),    A.,    i, 
239. 
Yeasts,  part  played  by,  in  the  formation 
of  aldehydes  (Trillat  and  Sautox), 
A.,  ii,  615,  722. 
formation  and  disappearance  of  acet- 
aldehyde    under    the    influence    of 
(Trillat  and  Sautox),  A.,  ii,  615. 
Yerba  Bueua.     See  Micromcria  CJiainis- 

son  ifi. 
Ylang-ylang  oil  (Bacox),  A.,  i,  815. 
Yohimbine,     physiological     actions     of 
(Guxx ;    Tait  and    Gunx),    A.,    ii, 
412. 
Ytterbium,  resolution  of,  into  its  com- 
ponents (v.  Welsbach),  a.,  ii,  591  ; 
(Urbain),  a.,  ii,  849. 


:  Me  =  l:S  ;  T^-xykne,  Me  :  Mc  =  l-A.) 

Yttrium,  phenomenon  attributable  to 
positive  electrons  in  the  spark  spectra 
of  (Becquerel),  a.,  ii,  334. 

Yttrium  hydroxide,  heterogeneous  col- 
loidal (Szilard),  a.,  ii,  197. 

Yttrium  earths  (Lenher  and  Bexner), 
A.,  ii,  385. 
new    method    for    the    separation   of 

(James),  A.,  ii,  190. 
See  Cerium  metals  and  Earths,  rare. 


Z. 

Zeeman  phenomenon.    See  under  Photo- 
chemistry. 
Zein,  certain  properties  of  (Baglioni), 
A.,  ii,  619. 
solubility    of,    in     different    solvents 
(Galeotti  and  Giampalmo),  A.,  i, 
929. 
Zeolites  from  Japan  (Jimbo),  A.,  ii,  704. 
of    Monti-esta,    Sardinia    (Pelacaxi), 
A.,  ii,  864. 
Zinc,      electrolytic      valve      action      of 
(Schulze),  a.,  ii.  560. 
heating   effects  produced  by  Ri'mtgen 

rays  in  (Bumstead),  A.,  ii,  342. 
action  of  oxygen  on  copper,  tin,  and, 
and    on    its    alloys     with     copper 
(JoRDis  and  RosEXHAtrrT),  A.,  ii, 
107. 
favourable  influence  of  small  quantities 
of,    in   the   growth    of    Sterigmato- 
cystis    nigra    (Javillier),    A.,    ii, 
124. 
Zinc  alloys  with  aluminium,  hardness  of 
(Saposhxikoff),  a.,  ii,  284. 
with  calcium  (Doxski),  A.,  ii,  278. 
with  cobalt  (Lewkoxja),  A.,  ii,  853. 
with    copper,    action    of    oxygen    on 
(JoRDis  and  Rosexhaupt),  A.,  ii, 
107. 
heat  treatment  of  (Bengough  and 
HuDsox),  A.,  ii,  186. 
with  copper  and   nickel,  constitution 

of  (Tafel),  a.,  ii,  846. 
with  nickel  (Tafel),  A.,  ii,  105,  846  ; 

(Voss),  A.,  ii,  196. 
amalgamated  (vax   Devexter\    A., 
ii,  591. 
Zinc   salts,    abnormal  behaviour  of,  on 
hydrolysis  (Dexham),  A.,  ii,  380. 
action  of  hydrogen  sulphide  on  alkaline 
solutions  of  (McCay),  A.,  ii,  431. 
Zinc  bromide  and  chloride,  double,  with 
the  alkalis  (Ephraim),  A.,  ii,  693. 
carbonate,  action  of,  on  formaldehyde 

solutions  (Lob),  A.,  i,  715. 
carbonates,  basic  (Mikusch),    A.,  ii, 
185. 
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Zinc   ammonium    chromates   (Groger), 

A.,  ii,  691. 
hyposulphite,   dry,    direct  production 

of   (Chemische   Fabrik   Grunau, 

Landshoff,  &  Meyer),  A.,  ii,  185. 
hydroxylamite  (Ebler  and  Schott), 

A.,  ii,  1030. 
phosphates  from  Rhodesia  (Spencer), 

A.,  ii,  397. 
phosphides  (JoLinois),  A.,  ii,  1037. 
sulpliate,     electrical    conductivity    in 

systems  containing  ammonia,  water, 

and  (Shumakoff),  A.,  ii,  457. 
sulphide,     mixtures    ot,     with    other 

sulphides  (Friedrich  and  Schoen), 

A.,  ii,  281. 
Zinc   organic   compounds,   mixed,    syn- 
thesis  with   (Blaise),    A.,   i,    78  ; 

(Blaise  and-HERMAN),  A.,  i,  248. 
Zinc   allyl  iodide,    action  of,    on  the 
anhydrides   of   monobasic    acids 
(Saytzeff),  a.,  i,  73. 

mercuric  cyanide,  formula  of  (Dun- 
8TAN),  P.,  135. 
Zinc,  detection  of  small    quantities   of, 

electrochemically    (Neumann),   A., 

ii,  67. 
estimation  of  (Tiiornewell),  A.,  ii, 

68.    _ 
estimation  of  very  small  quantities  of 

(Beuteand  and  Javillier),  A.,  ii, 

67. 
estimation  of,  by  electrolysis  (Frary), 

A.,  ii,  68. 
estimation  of,    volumetrically   (Hass- 

reidter),  a.,  ii,  226  ;    (Keen),  A., 

ii,  431;  (Stone),  A.,  ii,  632. 


Zinc,  electrolytic  separation  of  nickel  and 
(Foerster  and  Treadwell  ;  Fisch- 
er), A.,  ii,  324. 
Zirconia.     See  Zirconium  oxide. 
Zirconium,    colloidal    (Wedekind    and 
Lewis),  A.,  ii,  501. 
quantitative    spectra  of    (Leonard), 

A.,  ii,  645. 
atomic    heat    and   atomic   volume   of 
(Wedekind  and  Lewis),  P.,  170. 
Zirconium    tetrachloride,     reaction    of, 
with  mercury  phenyl  (Peters),  A., 
i,  1032. 
irfrrtfluoride,  preparation  and  proper- 
ties of  (Wolter),  a.,  ii,  701. 
hydroxide,  colloidal  (Szilard),  A.,  ii, 

45,  197. 
oxide  {zirconia),  reduction  of,  by  car- 
bon (Greenwood),  T.,  1493  ;  P., 
188. 
free  from  iron,  natural  (Wedekind), 
A.,  ii,  1046. 
phosphide  (Gewecke),  A.,  ii,  597. 
silicate.     See  Malacone. 
Zirconium  and  titanium,    simultaneous 
precipitation  of,  in  presence  of  iron 
(Dittrich   and   Freund),    A.,    ii, 
134. 
separation   of,    from    titanium    (Dit- 
trich and  Freund),  A.,  ii,  134. 
separation  of  thorium,  titanium,  and, 
from  iron  (Dittrich  and  Freund), 
A.,  ii,  135. 
Zirconium  minerals,  radioactive,  argon 

in  (v.  Antropoff),  A.,  ii,  943. 
Zymase,  formation  of,  in  yeast  (BucH- 
NER  and  Klatte),  A.,  i,  589. 


ERRATA. 

Collective  Index,  1873 — 1882  (Authohs). 

Page     Line 
259       11     col.  i    for  "nz"  rca/I"irz." 

Vol.  LXX  (Abstr.,  1896). 
Part  I. 

33        9      /or  "COOEt-C(OH)(CO-NHPh)-C(OH)(CO-NHPli)COOEt" 

read  "C'OOEfCH(0-CONHPh)-CH(0-CO-NHPli)-COOEt." 

Vol.  LXXIV  (Abstr.,  1898). 

Part  I. 

477  1  for  "  Metlioxytolualdehyde "  ?-ca<:^  "  Ethoxytolualdeliyde." 

477  2  delete  "  whilst  the  isomeride." 

477  3  for"  :OEt  "  rcct/l  "  :OMe." 

477  3  delete  "third." 

477  4  for  " OEt "  read  "  OMe." 

Collective  Index,  1893 — 1902. 
Part  II  (Subjects). 

667      17    col.  ii    insert   "  Ethoxytolualdehyde  (Gattermann    and    Frexzel), 

1898,  i,  477." 
1001         5       ,,    ii    yb/- "  plienyltoluidine  "  reacZ  "  phenyltolylamine." 
1257       24       ,,    i    ffcfete  "  See  also  Methyldiphenylamine. "    0 

Vol.  LXXXVIII  (Abstr.,  1905). 

Part  I. 

336       12^ 

„„-       90  r  ■/"''  "  arylsulplionates  "  read  "arylsulphinates." 

Part  II 
755        5*,  7*,  9*,  11*,  19"^'      for  "rice"  read  "rye." 

Vol.  XC  (Abstr.,  1906). 
Part  I. 

641         n  '^^''  "  *^"^°^S  "  '-cad  "  Wilhelm." 

Part  II. 

547       12*    /o/' "  the  sulphide"  re«fZ  "iron." 
973       20   ^^^'  il  ■■ '^  "  Georg"  rcofl  "Wilhelm." 

*  From  bottom. 


1009 

19* 

1059 

10 

1068 

10* 

1074 

2 

1076 

10 

ERBATA  (continued). 

Vol.  XCII  (Abstk.,  1907). 

Part  I. 
Page    Line 

137        1    for  "  2-Nitrowophtlialic  acid"  read  "  2-NitroisopMhalic  acid." 
233       16      ,,    "phenylrhodanic"  rmrf  "anilinoihodanic." 
509        9      ,,   "  liexahydro-?;i--toluic  acid "  rcarf 

"  l-metliy]c?/(;foliexaue-2-carboxylic  acid." 

Part  II  (Index). 

col.  ii  for  "662"  read  "622." 
,,     i      ,,   "Koffler"  rea^  "Loffler." 

„     i  insert  "an  attempt  to  synthesise  collidiue,  A.,  i,  440." 

,,    ii  /o?- "  Mayer  "  rca^  "  Meyer. " 

„    ii  insert  "  reversible  reactions  of  the  first  order,  A.,  ii,  753." 

Vol.  XCIV  (Abstr.,  1908). 

Part  I. 

for  "Ci5H26N2,Mel3HI,H20"  read  "Ci3H26NoMeI,HI,H„0." 
,,    "CMe2-C0-CMe:CHo"  J-eac^  "  CHMe„•CO•CMe:CH„.""' 
,,   "  diethylaminocthyl "  read  " diethyJaminoprojnjl," 
,,   "  2-Plienylpyrrolidine  "  rcrtrf  "2-Phen3'lpyrroline." 
,,   "  Z-pkenyl-l-methyl-2-quinoline  "  read 

' '  3-phenyl-l -mctliyl-2-quinolonc." 
,,  "GiALDiNo"  read  "Gialdini." 

,,   "  l-\sopropylhexajie-2-one  "  read  "  l-i3opro2>ylcyclohexaiie-2-aiie." 
,,  "Roelker"  read  "Rolkee." 
,,   "  i-nitro-i-hydroxydiphenylamine"  iea,d 

' '  4-nitro-i'-hydroxydiphenylamine. " 
,,   "  aminophenyltliiocarbamide  "  read  "  aminophenylcarbaniide." 
„   "nC]nCr'  read  "CHCIL." 

„  "NMe2-C6H4-As(OH)-ONa"rra(Z  "NMe2-C6H4-AsO(OH)-ONa." 
,,    " cr^tallising "  read  "the  sodium  salt  crystallises." 
,,   "  KuHN  "  read  "  Kahn." 

"CHa'CO^  "         "CHa-CO^ 

„       I     .        ^NE.-CsasiCO^e)o  read      |  >N-CeH3(COoMe)2 

CHo-CO  "  CHo-CO 

,,   "1899"  read  "1889." 
„   "YlWread  "XXIX." 
delete  "Funia." 
for  " a-BromoisoJvexyl-P-aminobuii/ric  acid"  read 

' '  a-Bromoisohexoyl-fi-aminobutyric  acid. " 

■  ,,   "rf^fenchene  "  recK^  "i^-^fenchene," 


,,  " di?-hydroxyfencheuic  acid"  read  " Z)-Z-hydroxyfenchenic  acid." 

,,  "  dd-fenchene  "  7-ead  "i^fj-fencheue." 

should  read  "  i)-Nitrobe7izencazosalicyl>c  acid,  m.  p.  256°  ;  the  constitu- 
tion is  proved  by  its  yielding  aminosalicylic  acid  and  ;i;-phenyl- 
enediaininc    when    reduced    by    sodium   hyposulphite    in    hot 
aqueous  solution." 
927       13      /or  "  hydrogen  "  reoci  "  hypo-." 

*  From  bottom. 
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ERRATA  (continvsd) 

Page     Line 

927  21,  22  /or  " dianiinodiphenyl  derivative  of  carbamide"  7rad 

"  diaininodiphenylcarbamide  derivative." 

927       24       before  ";)-aminophenol"  insert  "diazotised." 

927      25  ,,     "aminosalicylic  acid"  mscr<  "diazotised." 

931       22      for  "X"  read  "XXXIV." 
1017       19        ,,   "not"  read  "now." 

Part  II. 

24        9     for  "GuiLLAUME  SciiyEFFEu"  rcad  "Georges  Sch^ffer." 

118       19*      ,,  "Bayllis  "  reaf^  "Bayliss." 

124       21        ,,   "190"  read  "1907." 

234       12        ,,   "Titration  of  Formaldehyde"  reftc?  "Formaldehyde-titration." 

234  14,  15  ,,  "Formaldehyde  may  be  titrated  with  alkali  and  phenolphthalein 
as  indicator"  read  "  Sorensen's  so-called  ' formaldehyde- 
titration  '  (this  vol.,  i,  115)  may  be  carried  out." 

234      27        ,,   "  usual  titration  "  rcarf  "  formaldehyde-titration  " 

393         8*      ,,   "C.  S."  rcad  "  G.  S." 

421  11*      ,,  "J.  Landw."  read  "t/".  exper.  Lavdtv." 

422  19*      ,,    "  one  inch  "  rcafZ  "nine  inches." 
464       16        ,,   "517"  read  "644." 

719       ll*-6*    The  statement  and  criticism  are  wrongly  attributed.     The  state- 
ment is  by  Knoop,  the  criticism  by  Friedmann. 
743        2*    /or  "1908"  rearf  "1898." 
1058        2*      ,,   "  Allaret  "  rt'rtc?  "  Allard." 

*  From  bottom. 
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